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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation and
maintenance of this instrument. Failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the
instruments. Boonton Electonics assumes no liability for the customer’s failure to comply with these
requirements.

THE INSTRUMENT MUST BE GROUNDED.

To minimize shock hazard the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three conductor, three prong a.c. power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a three-
contact to a two-contact adapter with the (green) grounding wire firmly connected to an electrical
ground at the power outlet.

DO NOT OPERATE THE INSTRUMENT IN AN EXPLOSIVE ATMOSPHERE.
Do not operate the instrument in the presence of flammable gases or fumes.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with the
power cable connected. Under certain conditions dangerous voltages may exist even though the
power cable was removed; therefore, always disconnect power and discharge circuits before touching
them.

DO NOT SERVICE OR ADJUST ALONE. .
Do not attempt internal service or adjustment unless another person, capable of rendering first aid

and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.
Do not install substitute parts or perform any unauthorized modification of the instrument. Return
the instrument to Boonton Electronics for repair to ensure that the safety features are maintained.

SAFETY SYMBOLS.

This safety requirement symbol (located on the rear panel) has been adopted
by the International Electrotechnical Commission. Document 66 (Central
Office) 3, Paragraph 5.3, which directs that an instrument be so labeled if, for
the correct use of the instrument, it is necessary to refer to the instruction
manual. In this case it is recommended that reference be made to the
instruction manual when connecting the instrument to the proper power
source. Verify that the correct fuse is installed for the power available, and
that the switch on the rear panel is set to the applicable operating voltage.

The CAUTION sign denotes a hazard. It calls attention to an operation

procedure, practice, or the like, which, if not correctly performed or adhered
r CAUTION 1 to, could result in damage to or destruction of part or all of the equipment.
) Do not proceed beyond a CAUTION sign until the indicated conditions are
fully understood and met.

The WARNING sign denotes a hazard. It calls attention to an operation

‘ WARNING l procedure, practice, or the like, which, if not correctly performed or adhered
to, could result in injury or loss of life. Do not proceed beyond a WARNING
sign until the indicated conditions are fully understood and met.

Indicates dangerous voltages.
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1-1. INTRODUCTION.

1-2. This instruction manual
provides installation and
operating instructions, theory
of operation, maintenance in-
structions and parts lists for
the Model 1120 Audio Analyzer.

1-3. DESCRIPTION.

1-4. The Model 1120 is a ver-
satile, precision, solid-state
instrument with features and
Performance characteristics
especially suitable for
laboratory and industrial ap-
plications. Human engineering
considerations have been enm-
phasized in both the mechanical
and electrical design of the
Model 1120. The result is an
audio analyzer that is easy and
convenient to use, despite its
flex1b111ty. Among the out-
standing features are:

a. Precision Audio Source.
High resolution and ac-
curacy of the audio source
make the 1120 suitable for
precision testing applica-
tions while the ultra low
distortion and noise
satisfies the demands of
digital audio applica-
tions.

b. Versatile Audio Analyzer.
Advanced measurement tech-
niques enable the Model
1120 to provide fast, ac-
curate measurements.
Measurement modes include
Frequency, AC or DC level,
Distortion, SINAD, Slgnal—

ON

to-Noise and full
Ratiometric capability.

Separate Displays of all
Major Functions. The
Model 1120 has 3 separate
dlsplay windows to present
simultaneously source set-
tings, analyzer measure-
ments, and program number
or bus address informa-
tion. Continuous dlsplay
of IEEE-488 bus status is
also presented.

Full Range of Filter
Selections. The Model
1120 provides a wide range
of filter selections and
weighting characteristics
for industry-standard
audio measurements.

Automatic Sweep Functions.
The audio source can be
configured to sweep
frequency or amplltude
ranges with X axis and pen
control while analyzer
measurements provide Y
axis data. Plotter out-
puts are provided on the
rear panel.

Balanced Input And Output.
The Model 1120 has a
differential/balanced
Analyzer input for testing
bridged amplifiers and
power supplies. The
balanced/floating Source
output aids in eliminating
ground locps for broadcast
and professional audio ap-
plications.

Instrument Setup Memory.
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Up to 99 complete front
panel setups can be stored
in non-volatile memory for
future recall. Contents of
each setup include all
data required to configure
both the Source and the
Analyzer to a previous
operating mode. The last
valid instrument setup
before power interruption
is also saved automati-
cally and restored when
power is resumed.

IEEE-488 Interface Bus.
All instrument functions
are programmable except
bus address. Annunciators
to the 1left of the
BUS/PRGM display window
show the status of bus ac-
tivity. Bus operation is
completely interactive
with full talk and listen
capabilities including
return of values 1in the
talk mode. Memory con-
tents can also be stored
or recalled via the bus.
The 1120 is designed to
interface easily with con-
trollers currently in use.
A versatile free-form num-
ber entry system is used
so that the 1120 will ac-
cept any conceivable valid
number string. Formatting
is therefore optional in
the control program, which
aids in getting an ap-
plication up and running.
Triggering may be per-
formed in immediate or
wait modes. There are six
talk modes which can be
addressed in either the
remote or local state.
The 1120 also provides a
choice of several end-of-
string terminators.
Service-request (SRQ) can

be asserted on errors or
using the front panel SRQ
key and the LCL key will
force return to lecal con-
trol when using the bus as
long as a lockout message
has not been sent.

1-5. ACCESBORIES.

1-6. The following accessories
are supplied with the
instrument:

a. AC power cord
b. Spare input/output fuses

1-7. The following accessories
are available:

a. 950044 Rack mounting
hardware

b. 950043 Chassis slide kit

c. 95401801a Single binding
post to BNC (M) adapter

d. 95401901A BNC (F) to phono

plug

e. 95402001A Phono jack to
BNC (M)

f. 95402104A Two conductor
shielded balanced line, 36
inches

g. 95402201A XILR connector to

three banana plugs
1-8. OPTIONS.

1-9. The following options are
available:

-01 Rear panel input and out-
put connectors

~-11 400 Hz high-pass filter

-12 CCITT weighting filter

-13 CCIR weighting filter

-14 CCIR/ARM weighting filter

-15 A weighting filter

-16 B weighting filter

-17 € weighting filter

-18 Audio band-pass filter

-19 C-MESSAGE filter
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1-11. SPECIFICATIONS. tions for the Model 1120 Audio
Analyzer are listed in Table 1-

1-12. Performance specifica- 1.

TABLE 1-1. PERFORMANCE SPECIFICATIONS.

ANALYZER SPECIFICATIONS

Frequency Measurement
Range: 5 Hz to 200 kHz
Sensitivity: 3 mv
Accuracy: Timebase accuracy +- 1 count
Resolution:
0.001 Hz; 5.000 to 199.999 H=z
0.01 Hz; 200.00 to 1995.99 Hz
0.1 Hz; 2.0000 to 19.9999 kHz
1.0 Hz; 20.000 t0 199.999 kHz

Timebase
Type: 10 MHz TCXO
Accuracy: +- 1 ppm/yr

AC Level Measurement
Range: (full scale)

300.0 V, 30.00 V, 3.000 V,

300.0 mV, 30.00 mV, 3.000 mV
Overrange:. 20 % except on 300 V range
Accuracy:

+- 1 %; 50 Hz to 50 kHz, 1 mV to 300 V

+=- 2 %; 20 Hz to 100 kHz, 1 mV to 300 V

+= 3 %; 10 Hz to 100 kHz, 1 mV to 300 V
Flatness: 1 mV to 300 V

+- 0.5 %; 50 Hz to 50 kHz

+- 1.0 %; 20 Hz to 100 kHz

+- 2,0 %; 10 Hz to 100 kHz

DC Level Measurement
Range: (full scale)
300.0 V, 30.00 V, 3.000 V
Overrange: 20 % except on 300 V range
Accuracy: +- 0.3 % + 10 counts
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TABLE 1~l1. CONTINUED.

Common Mode Rejection Ratio

CMRR:
> 70 dB; 20 Hz to 1 kHz
> 45 dB; 1 KHz to 20 kHz

Limits:
< 4.25 V pk; 3.000 V range
< 42.5 V pk; 30.00 V range
< 425 V pk; 300.0 V range

Analyzer Input
Type: Balanced (full differential)
Impedance: 100 k ohms +- 1 %, < 300 pF, each side to
ground in all measurement modes
Protection: Excessive common mode levels are hardware
limited on all input ranges and fuse protection is
employed against peak levels exceeding 425 volts

Distortion Measurement

Fundamental Frequency Range:
10 Hz to 100 kHz usable to 140 kHz

Resolution:
0.0001 %; < 1.1000 %
0.001 %; < 11.000 %
0.01 %; < 100.00 %

Display Range: .
0.0001 to 100.00 % (-120.00 to 0.00 4&B)

Accuracy:
+- 1 dB; 20 Hz to 20 kHz
+~- 2 dB; 10 Hz to 100 kHz

Input Voltage Range: 10 mV to 300 V

Distortion Measurement Range:
0.01 % (-80 dB) or 10 uv; 10 Hz to 20 kHz, 80 KkHz BW
0.02 & (-74 dB) or 20 uv; 20 to 50 kHz, 220 kHz BW
0.056 % (-65 dB) or 50 uv; 50 to 100 kHz, 500 kHz BW

SINAD Measurement
Fundamental Frequency Range:
10 Hz to 100 kHz usable to 140 kHz tuned to source
frequency setting
Display Range:
-120.00 to 0.00 4B
Accuracy:
+=- 1 dB; 20 Hz to 20 kHz
+- 2 dB; 10 Hz to 100 kHz
Input Voltage Range: 10 mV to 300 V
SINAD Measurement Range:
same as for distortion measurement




TABLE 1~-1. CONTINUED.

signal-to-Noise Measurement
Frequency Range: 10 Hz to 100 kHz usable to 140 kHz
Display Range: 0.00 to 120.00 4B
Accuracy: +- 1 dB
Input Voltage Range: 30 mV to 300 V
Residual Noise: (the greater of)
80 dB or 20 uV; 80 kHz BW
80 dB or 30 uV; 220 kHz BW
80 dB or 35 uvV; 500 kHz BW

S8tandard Audio Filters
30 kHz Low-pass Filter Accuracy: 30 kHz +- 2 kHz
Rolloff: Third-order Butterworth, 60 dB/decade

80 kHz Low-pass Filter Accuracy: 80 kHz +- 4 kHz
Rolloff: Third-order Butterworth, 60 dB/decade

220 kHz Low-pass Filter Accuracy: 220 kHz +- 20 kHz
Rolloff: Third-order Butterworth, 60 dB/decade

Optional Audio Filters
400 Hz High-pass filter Accuracy: 400 Hz +- 40 Hz
Rolloff: Seventh-order Butterworth, 140 dB/decade

CCITT, C-MESSAGE Band-pass Filter Accuracy:
+- 0.2 dB; 800 Hz CCITT, 1000 Hz C-MESSAGE
+- 1.0 dB; 300 to 3000 Hz
+~ 2.0 dB; 50 to 300 Hz, 3.0 to 3.5 kHz
+- 3.0 dB; 3.5 to 5 kHz

CCIR, CCIR/ARM Band-pass Filter Accuracy:

+~ 0.4 4B; 7.1 to 10 kHz
+- 0.5 dB; 200 to 6300 Hz
+- 1.0 dB; 31.5 to 200 Hz, 10 to 20 kHz
4+~ 2.0 dB; 20 to 31.5 kHz
A, B, C Weighting Filter Accuracy:
+- 0.2 dB; 1.0 KkHz
+~ 1.0 dB; 40 Hz to 5.0 kHz
+- 1.5 dB; 25 to 40 Hz, 5.0 to 10.0 kHz
+- 2.0 dB; 20 to 25 Hz, 10.0 to 20.0 kHz

Audio Band-pass Filter Accuracy:
22.4 Hz +- 5 %, 60 dB/decade rolloff
22.4 XHz +- 5 %, 60 dB/octave rolloff

1-6
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! TABLE 1-l1. CONTINUED.

I SOURCE SPECIFICATIONS

. Frequency
e Range: 10 Hz to 140 kHz
: Resolution:

0.001 Hz; 10.000 to 199.999 Hz
o 0.01 Hz; 200.00 to 1999.99 Hz
L 0.1 Hz; 2.0000 to 19.9999 kHz
1.0 Hz; 20.000 to 140.000 kHz
Accuracy: 10 ppm + 1 count

Level
N Range:
il 0.1 mV to 6 V open circuit, 10 Hz to 100 kHz
i 0.1 mV to 3 V open circuit, 100 kHz to 140 kHz
(6.000 V, 3.000 V, 2300.0 mV full scale)
£ Resolution:
£ 0.1 mV; 0.0 mV to 300.0 mV
” 1.C mV; 301 mV to 3.000 V
. 2.0 mV; 3.002 to 6.000 V
- Accuracy:
Ll +- 0.5 % of setting + 0.1 % of range; 10 Hz to
50 kHz
O +- 1.0 % of setting + 0.25 % of range; 50 kHz to
L 100 kHz
+- 1.5 % of setting + 0.5 % of range; 100 kHz to
g 140 kHz
%% Flatness: 30 mV to 6.0 V
et +- 0.5 %; 10 Hz to 50 kHz, 1 kHz reference
. +- 1.0 %; 10 Hz to 100 kHz, 1 kHz reference
ﬁj +- 1.5 %; 10 Hz to 140 kHz, 1 kHz reference
5

Distortion and Noise: (the greater of)

A 0.01 % (—-80 dB) or 10 uvV; 10 Hz to 20 kHz, 80 kHz BW
0.02 % (-74 dB) or 20 uv; 20 to 50 kHz, 220 kKHz BW
0.056 & (-65 dB) or 50 uV; 50 to 100 kHz, 500 kHz BW
0.1 % (-60 dB) or 50 uv; 100 to 140 kHz, 500 kHz BW

output Impedance
Accuracy: 600 ohms +- 1 %

1-7



TABLE 1-1. CONTINUED. R

SUPPLEMENTAL INFORMATION ‘ ;}

AC Measurement .
rms Detector: True rms responding for signals with a L
crest factor of < 3 o

Average Detector: Average responding rms calibrated
Bandwidth: > 500 kHz ™y

Fregquency Measurement
Technique: Reciprocal measurement with 10 MHz timebase -

Analyzer Measurement Speed i

Measurement Function: First Reading: Measurement Rate:
Fregquency < 1 sec 4 rdngs/sec T
Level < 1 sec 10 rdngs/sec i
Distortion < 1 sec 8 rdngs/sec
SINAD < 1 sec 8 rdngs/sec ;ﬁ
S/N < 2 sec 1 rdngs/sec &J

GENERAL INFORMATION

Power Requirements: 100, 120, 220, 240 volts AC, 50 to
400 Hz, 50 VA
Operating Temperature: 0 to 55 degrees centigrade
Dimensions: 17.75 inches (45.1 cm) wide, 5.85 inches
(14.9 cm) high, 18 inches (45.8 cm) deep
Weight: 25 1lbs (11.3 kg) -
Accessories Included: Spare input and output fuses and §
AC power cord :
Accessories Available:
950044 Rack mounting hardware
950043 Chassis slide kit
954018 Single binding post to BNC (M)
954019 BNC (F) to phono plug F1
954020 Phono jack to BNC (M) H
954021 Two conductor shielded balanced line, 36 " '
954022 XLR Audio connector to three banana plugs o
Options: f
-01 Rear panel input and output
-11 400 Hz high-pass filter
-12 CCITT band-pass filter -
-13 CCIR band-pass filter b

-14 CCIR/ARM band-pass filter
-15 A weighting filter 'y
-16 B weighting filter EJ

-17 C weighting filter
-18 Audio band-pass filter
-19 C-Message band-pass filter
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SECTION II
INSTALLATION

2~1. INTRODUCTION.

2-2. This section contains the
unpacking, mounting, power
requirements, cable connec-
tions, and preliminary check-
out instructions for the Model
1120 Audio Analyzer

2-4. The instrument is shipped
complete and is ready to use
upon receipt. Unpack the in-
strument from its shipping con-
tainer and inspect it for
damage that may have occurred
during shipment. Refer to
Figure 2-1.

NOTE

save the packing material and
container for possible use in
reshipment of the instrument.

2=5. MOUNTING.

2-6. For bench mounting choose
a clean, sturdy, uncluttered
mounting surface. For rack
mounting, an accessory kit is
supplied with the instrument
that provides mounting ears.
The rack mounting kit contains
the required hardware and in-
structions.

2-7. POWER REQUIREMENTS.

2-8. The instrument has a
tapped power transformer and
two line voltage selection
switches which permit operation
form 100, 120, 220, or 240 volt

+- 10 %, 50 to 60 Hz, single
phase AC power sources. Power
consumption is approximately 50
VA.

CAUTION

Always make certain that the
line voltage selection switches
are set to the correct posi-
tions most nearly corresponding
to the voltage of the available
AC poser source, and that a
fuse of the correct rating is
installed in the fuse holder
pefore connecting the instru-
ment to any AC power source.

2-9. Set the line voltage
selector switches, located on
the rear panel to the ap-
propriate positions as indi-
cated on the LINE VOLTAGE
SELECT chart located next to
the switches. Check that the
line fuse is correct for the
selected power source. The
correct fuse is:

Voltage: Fuse
100/120 V 3/4 AT MDL
220/240 V 3/8 AT MDL
2-10. CABLE CONNECTIONS.

2-11. Front panel connectors:
a INPUT. Analyzer Input

HIGH and LOW BNC type con-
nectors and chassis ground
allow connection of exter-
nal audio signals for
analysis. The Input im-
pedance is 100 k ohms
either side to ground.

2-1



2=12.

2-2

The LOW terminal is con-
nected to chassis ground
in the non-floating mode.

OUTPUT. Source Output HI
and LOW BNC type connec-
tors and chassis ground
allow connection of the
audio source to external
devices. The output im-
pedance is 600 ohms. The
LOW terminal is connected
to chassis ground in the
non-floating mode.

Rear Panel Connectors:

MONITOR. The MONITOR BNC
type output connector
provides a scaled output
of the Input signal in the
Level, Frequency and S/N
measurement modes and a s-
caled output with the fun-
damental removed in the
Distortion and SINAD
measurement modes. The
output impedance is 600
ohms.

SYNC. The SYNC BNC type
output connector provides
a TTL compatible output
relative to the Source os-
cillator frequency.

X CLK. The X CLK BNC type
input connector provides
an means of connecting to
an external 10 MHz counter
reference. The external
reference is automatically
selected when the signal
is present.

X AXIS. The X AXIS BNC
type output connector
provides a 0 to 5 volt DC
level to control an exter-
nal X/Y recorder. The
output impedance is 1000
ohms.

e. ¥ AXIS. The ¥ AXIS BNC
type output connector
provides a 0 to 5 volt DC
level to control an exter-
nal X/Y recorder. The
output impedance is 1000
ohms .

£. PEN., The PEN BNC type
output connector provides
a TTL compatible signal to
control an external X/Y
recorder.

2-13. PRELIMINARY CHECK.
2.14. The preliminary check
verifies that the Model 1120 is
operational and should be per-
formed before the instrument is
placed into use. Set the front
panel power switch to ON. Wait
several seconds then depress
the LCL/INIT key. The SOURCE
display will contain the in-
strument firmware number and
the other displays will contain
dashes for a period of about
three seconds. The SOURCE dis-
play will the contain 1000.00
Hz with the KYBD legend il-
luminated and the ANALYZER dis-
play will change to the [====
message for one level measure-
ment cycle. During the ini-
tialize sequence, the instru-
ment is internally checking the
Source oscillator. If a
hardware fault occurs in the
oscillator frequency tuning
circuits an error code (30-34)
will be displayed indicating a
failure requiring service. The
initialize sequence also resets
all functions and operating
modes of the Model 1120 to the
initialized values and condi-
tions listed in Table 2-1.

2-15. Program location 99 is a

ey Sa e



recall-only location which con-
tains the initialize values.
When the Model 1120 is powered
on the instrument will execute

check. Following the self-
check sequence the Model 1120
will be set to the operating
conditions at the time the in-

g the Source oscillator self- strument was powered off.

TABLE 2-1. INITIAL CONDITIONS.

Analygzer Group:

(1 AC Level function enabled

s AC Level displayed in linear units of V or mV
Filters disabled

%% Floating input mode disabled

Source Group:

KYBD legend illuminated

Frequency function enabled and set to 1000.00 Hz
Frequency Step functions set to 0.000 Hz

Level function set to 0.0 mV

Level Step function set to 0.0 mV

Special functions 0, 10, 40, 55, and 63 are selected with
o 10 displayed

o Floating output mode disabled

v Sweep Group:

Lo Sweep mode disabled

Start function set to 20.000 Hz2

ﬁ Stop function set to 20000 Hz
Low function set to 0.001 mV

High function set to 300.0 V

. Bus/Prgm Group:

. Address function is unchanged by initialize
Vo Program function is set to 99

» Service-Request (SRQ) is cleared

Bus status is unchanged by initialize

PRSP

s
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3-1. INTRODUCTION.

3-2. This section contains the
operating instructions for the
Model 1120 Audio Analyzer.

3-3. OPERATIRG CONTROLS, IN-
DICATORS AND CONNECTIONS.

3-4, The contrels, indicators
and connectors used during the
operation of the instrument are
listed in Table 3-1 and shown
in Figures 3-1 and 3-2.

3-5. OPERATING INBTRUCTIONS.

3-6. The operating instruc-
tions for the Model 1120 are
divided into sections of Ini-
tial cConditions, Local Opera-
tion and Remote Operation.

3-7. INITIAL CONDITIONS.

3-8. Initialize the instrument
as follows:

a. Connect the power cord to
the instrument and to the
desired power socurce.
Refer to paragraph 2-7 for
proper power application.

b. Set the front panel power
switch to ON,.

c. Depress the LCL/INIT key.

d. The SOURCE display will
contain the instrument
firmware identification
number and the other dis-
plays will contain dashes

for a period of about
three seconds. The SOURCE
display will change to
contain 1000.00 Hz with
the KYBD legend il-
luminated and the ANALYZER
display will indicate the
====] message for one
level measurement cycle.

3-9. During the initialization
sequence, the instrument inter-
nally checks the source oscil-
lator. If a hardware fault oc=-
curs in the oscillator
frequency tuning circuits an
error code (30-34) will be dis-
played indicating a failure
requiring service.

3-10. LOCAL OPERATION.

3-11. Function Belection.

The DATA ENTRY keypad is common
to all functions of the Model
1120. The KYBD legend deter-
mines the active display window
to which the DATA ENTRY keypad
is dedicated at any given time.
To select a function simply
depress the function key
desired. The results will be
the LED of the function key
will be illuminated, the cur-
rent value of the selected
function will be displayed in
the window above the key, and
the XYBD legend will be il-
luminated in the display win-
dow. The DATA ENTRY keypad is
now dedicated to the selected
function and any unit selection
or number entry will appear in
the active display window.
When selecting Analyzer func-
tions the [====] message may
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TABLE 3-1. OPERATING CONTROLS, INDICATORS, AND CONNECTORS.

i

Contreol, Figure
) Indicator, and Function
™ or Connector Index #

- ANALYZER display 3-1, 1 Displays audio frequency, AC
oA and DC level, distortion,

o SINAD, S/N, and ratio

- measurements.

D (6 digit LED display)

SOURCE display 3-1, 2 Displays source frequency and
o level, frequency step and

i level step, special function,
start, stop, low, and high

ey sweep values. Alternately

%ﬁ displays error codes and

messages.
(8 digit LED display)

BUS/PRGM display 3-1, 3 Displays current program
number or IEEE-488 bus address.
(2 digit LED display)

Analyzer keys 3-1, 4 Selects the following active
analyzer functions.

FREQ key Displayed in Hz or kHz with
GATE indication.

e -(h
ity
h} LEVEL key Displayed in V, mV, or dBV.

DIST key Distortion displayed in %, dB,
dBV, V, or mV. Notch tune
frequency displayed in Hz or

. kHz. Notch capable of auto-
v matic or manual tuning.

SINAD key Displayed in dB and the notch
- filter is coarse tuned to the
k source frequency setting.

S/N key Displayed in dB and is measured

: by monitoring the AC level
while turning the source level
on and off.

3-3



TABLE 3-1l. CONTINUED.

FREQ key

FREQ STEP key

LEVEL key

LEVEL STEP key

Control, Figure
Indicator, and Function

or Connector Index #

RATIO key Displays amplitude related
ratios in % or dB and freg-
uency ratio (deviation) in
Hz or XHz.

FILTER keys 3-1, 5 Selects optional filters or
30 kHz, 80 kHz, or 220 kHz
low-pass or DC level filters.

FLOAT keys 3-1, 6 Selects floating or single-
ended input and output
connections.

DATA ENTRY keypad 3-1, 7 Used with the function keys to
enter data into the active
display designated by the KYBD
annunciator.

SOURCE keys 3-1, 8 Selects the following active

source functions.

Allows display and entry of
the source oscillator freq-
ency in Hz or kHz units.

Allows display and entry of
the frequency increment in
Hz or kHz units for use with
the step keys and the linear
sweep mode.

Allows display and entry of
the source oscillator output
level in mv, V, or 4BV units.

Allows display and entry of
the level increment in mv, V,
or dB units for use with the
step keys and the linear or
log level sweep mode.
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TABLE 3-1. CONTINUED.

Control,
Indicator,
or Connector

Figure
and
Index #

Function

SPCL key

SWEEP keys

SWEEP key

START key

STOP key

HIGH key

LOW key

Allows alteration to the nor-
mal source and analyzer modes
of operation such as: range
hold, notch tune hold, slow
responding detector, sweep
step rate and resolution, and
special modes for testing,
troubleshooting, and auto
calibration.

Selects the following sweep
parameters for use with the
rear panel recorder outputs.

Enables the start of the sweep
sequence and indicates a sweep
in progress.

Allows display and entry in Hz
or kHz units of the starting
sweep frequency or in Vv, mv,
or dBV units of the starting
sweep level.

Allows display and entry in Hz
or kHz units of the ending
sweep frequency or in V, mv,
or dBV units of the ending
sweep level.

Allows display and entry of
the upper Y axis scale value
in Vv, mv, %, dB, dBV, Hz, or
kHz units.

Allows display and entry of
the lower Y axis scale value
in v, mVv, %, dB, dBV, Hz, or
kHz units.




TABLE 3-1. CONTINUED.

Control,
Indicator,
or Connector

Figure
and
Index #

Function

Step Keys

LINE switch

PROGRAM keys

PRGM key

STO key

RCL key

Bus status

ADRS key

LCL/INIT key

SRQ key

3-1, 10

3-1, 11

3-1, 12

3-1, 13

3-1, 14

3-1, 15

Step keys increment and decre-
ment the active source or
sweep function in frequency or
level step sizes and single
steps the store/recall program
location function.

Switches the instrument AC
power on or off.

Selects the following program
functions.

Allows display and entry of
the store/recall program
locaticn.

Stores the instrument setup at
the current program location.

Recalls the instrument setup
at the current program
location.

Displays the current IEEE-488
bus status; REM (remote
enabled), LSN (listener ad-
dressed), TLK (talker active),
and SRQ (service request).

Allows display and entry of
IEEE-488 bus address.

Causes the instrument to
"go-to-local” when remote
enabled otherwise executes the
initialize sequence.

Sets the IEEE-488 bus SRQ line
true.
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TABLE 3~1, CONTINUED.
Control, Fiqure
Indicator, and Function
or Connector Index #

OUTPUT connectors 3-1, 17 LOW and HIGH. Used to connect
the audio source to external
devices. The LOW terminal is
connected to chassis ground in
the non-floating mode.

INPUT connectors 3-1, 18 LOW and HIGH. Used to apply
an external audio signal for
analysis. The LOW terminal is
connected to chassis ground in
the non-floating mode.

Fuse holder 3-2, 1 AC line fuse holder.

AC connector 3-2, 2 AC power connector.

Line Voltage 3-2, 3 Selects the desired operating

selector switches voltage.

JEEE-488 bus 3-2, 4 Provides a means for con-

connector necting the standard IEEE-488
bus interface cable.

X AXIS connector 3-2, 5 Provides a 0 to 5 VDC signal
corresponding to the source
oscillator frequency or level
in the sweep mode.

X CLK connector 3-2, 6 Provides a TTL compatible
input for an external 10 MHz
timebase reference. Automatic
switching to external ref-
erence when present.

Y AXIS connector 3-2, 7 Provides a 0 to 5 VDC signal
corresponding to the displayed
measurement value and entered
high and low plot limits.

SYNC connector 3-2, 8 Provides a TTL compatible

output relative to the source
oscillator frequency.
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TABLE 3-1. CONTINUED.
Control, Figure
Indicator, and Function

or Connector Index #

MONITOR connector 3-2, 9

" PEN connector 3-2, 10
INPUT connector 3=-2, 11
Ground connector 3-2, 12
OUTPUT connector 3-2, 13

In the AC level, Frequency,
and S/N modes: provides a
scaled output of the input
signal. In the distortion and
SINAD modes: provides a
scaled output of the input
signal with the fundamental
removed.

A TTL compatible output that
provides a means to control
the pen of a recorder during a
sweep.

Rear panel input connectors
which replace the front panel
input connectors.

Chassis ground connector.
Rear panel output connectors

which replace the front panel
output connectors.

appear to indicate that a
measurement cannot be displayed
instantly for any of six pos-
sible reasons:

a. The first measurement
cycle is in progress and
cannot be displayed.

b. The measurements’ minimum
signal requirements are
not met such as the input
level is too low.

c. The input level is over-
range.

d. The input signal is chang-
ing faster than the

analyzer can respond.

e. The tune-status indicates
the notch filter is not
tuned. (tune-status can be
ignored using Special
Function 15)

£. The Analyzer has been dis-
abled during rapid sweep
mode.

3-12. DATA ENTRY Operation.
Once a function has been
selected, new values may be en-
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tered with the DATA ENTRY
keypad. To enter data simply
depress the desired digit keys
followed by the appropriate
unit key or ENTER key. During
digit selection a (’) mark will
appear in the display to the
left of the first digit
selected to indicate the number
in the display is in the
process of being entered. No
action is taken until the unit
or ENTER key is depressed. The
unit keys can also be used
aside from number entry to
select display modes. For ex-
ample, to change the Source
Level displayed in mV to
logarithmic units in dBV,
simply select the Source Level
function and depress the dB key
in the DATA ENTRY keypad. The
display program will calculate
and display the logarithmic
value. The ENTER key serves a
dual function as a dimension-
less unit key for SPCL, ADRS,
and PRGM number entry and also

as a default unit terminator of
v, %, and Hz for functions
where more than one unit can be
selected. Many of the Model
1120 Source and Analyzer func-
tions have multiple display and
entry modes. Listed in table
3-2, Function Display And DATA
ENTRY Units, are the display
legends which can be active for
each function along with the
unit keys in the DATA ENTRY
keypad which select the avail-
able display modes. Argument
entry ranges for all the Model
1120 functions are described -in
Table 3-3, Valid Function Argu-
ment Range. Number entry out
of range of the selected func-
tions will result in an error
displayed in the SOURCE display
window. Errors can be cleared
by depressing any Xkey. If at
any time prior to entry a wrong
digit is entered, depress the
CLR key to clear and restore
the previous display.
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TABLE 3-2. PUNCTION DISPLAY AND DATA ENTRY UNITS.
Function Display Legends Unit Keys Default Units
( ENTER Key )
GROUP:

FREQuency Hz kHz Hz kH=z \'4
LEVEL mV V dBV dBm mv V dB v
DISTortion % dB dBV dBm % dB %

mV V Hz kHz mV V Hz kHz
SINAD dB dB mV V dB

‘S/N dbB dB no entry

RATIO % dB % dB no entry
80U GROUP:
FREQuency Hz kHz Hz kHz Hz
FREQuency STEP Hz kHz Hz kHz Hz
LEVEL mvV V dBV dBm mvV V dB v
LEVEL STEP mv V dB mvV V dB v
SPeCial SPCL ENTER dimensionless
START Hz kHz Hz kHz Hz

mV V dBV dBm mvV V 4dB
STOP Hz kHz Hz kHz Hz

mnV V dBV dBm mvV V dB
Low % dB 4BV dBm % dB v

mV V Hz kHz mV V Hz kHz
HIGH % dB dBV dBm % dB v

mV V Hz kHz mvV V Hz kHz
BU H
ADdReSs - ADRS ENTER dimensionless
PRoGraM PRGM ENTER dimensionless
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TABLE 3-3. VALID FUNCTION ARGUMENT RANGES.

P Function Argument Range Entry Action Error#
& ANALYZER GROUP:
FREQuency 0 mV to 300 V Input level range 12
o LEVEL 0 mV to 300 V Input level range 13
I DISTortion 0 mV to 300 V Input level range 14
' 0 to 100 % Distortion range (lin) 14
£ -120 to 0.0 dB Distortion range (log) 14
e 5 Hz to 140 kHz Notch tune fregquency 14
‘ SINAD 0 mvV to 300 V Input level range 15
N =120 to 0.0 dB SINAD range (log) 15
- S/N no entry allowed 20
i RATIO no entry allowed 17
Y SOURCE UP:
s FREQuency 10 Hz to 140 kHz Source frequency 01
, FREQ STEP 0 Hz to 100 kHz Frequency step size 02
L LEVEL 0 mV to 6 V Source Level (lin) 03
L -120 to 15.56 dBV Source Level (log) 03
LEVEL STEP 0 mvV to 6 V Level step size (1lin) 04
0 to 120 dB Level step size (log) 04
SPeCialL See table of available Special Functions 05
START 10 Hz to 140 kHz Start frequency 06
i ) OnmvV to 6 V Start level 06
oy -120 to 15.56 dBV Start Level (log) 06
b STOP 10 Hz to 140 kHz Stop frequency 07
_ 0Onmv to6 V Stop Level (lin) 07
Lo -120 to 15.56 dBV Stop Level (log) 07
&Y LOW -30000 to 30000 % Low plot limit (1lin) 08
-120 to 49.54 dB Low plot limit (log) 08
[ -300 to 300 V Low plot limit (lin) 08
P 120 to -49.54 dB Low plot limit (S/N) 08
o -300 to 300 kHz Low plot limit (FREQ) 08
» HIGH -30000 to 30000 % High plot limit (lin) 09
o -120 to 49.54 dB High plot limit (log) 09
‘ -300 to 300 V High plot limit (1in) 09
120 to -49.54 B High plot limit (S/N) 09
o -300 to 300 kHz High plot limit (FREQ) 09
BUS/PRGM GROUP:
ﬁé ADdReSs 0 to 30 IEEE-488 Bus Address 10
- PRoGraM 0 to 99 Store/Recall Location 11
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TABLE 3-4. INPUT LEVEL RANGES.
AC Level Ranges: DC Level Ranges: Distortion and SINAD
Input Level Ranges
300.0 to 150.1 V 300.0 to 150.1 V 300.0 to 150.1 V
150.0 to 75.01 V 150.0 to 75.01 V 150.0 to 75.01 V
75.00 to 30.01 V 75.00 to 30.01 V 75.00 to 30,01 V
30.00 to 15.01 V 30.00 to 15.01 V 30.00 to 15.01 V
15.00 to 7.501 V 15.00 to 7.501 V 15.00 to 7.501 Vv
7.500 to 3.001 V 7.500 to 3.001 V 7.500 to 2.001 V
3.000 to 1.501 V 3.000 to 1.501 V 3.000 to 1.501 V

1500 to 750.1 mV

1.500 to 0 mV 1500 to 750.1 mV

750.0 to 300.1 mV 750.0 to 300.1 mVv

300.0 to 150.1 mV 300.0 to 150.1 mV

150.0 to 75.01 mV 150.0 to 100.1 mVv

75.00 to 30.01 mVv 100.0 to 0 mV

30.00 to 15.01 mV

15.00 to 7.501 mV

7.500 to 3.001 mV

3.000 to 0O mV

TABLE 3-~5. DISTORTION AND SINAD RANGES.
Linear: Logarithmic:

100.0 to 50.01 % 0.00 to -6.01 4B
50.00 to 20.01 % -6.02 to ~-13.97 dB
20.00 to 10.01 % -13.98 to -19.99 4B
10.00 to 5.001 % -20.00 to -26.01 4B
5.000 to 2.001 % -26,02 to -33.97 dB
2.000 to 1.001 % -33.98 to -39.99 4B
1.000 to .5001 % -40.00 to -46.01 dB
.5000 to .2001 % -46.02 to -53.97 dB
.2000 to .1001 % -53.98 to -59.99 4B
.1000 to 0 % -60.00 to -120.00 4B
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3=-13. Analyszer Measurement
General Description.

The Model 1120 contains an in-
dependent Audio Analyzer which
can measure frequency, AC and
DC level, distortion, SINAD,
and signal-to-noise ratio. In
addition, ratiometric measure-
ments can be made with all
Analyzer functions. A wide
range of special functions en-
hance the basic measurement
modes without sacrificing the
simplified operation of the
Analyzer. Standard and op-
tional audio filters are
provided to aid in harmonic
distortion analysis anad
weighted noise measurements.
The Audio Analyzer incorporates
a user configurable sweep mode
which is used to sweep the
Source oscillator’s level or
frequency while monitoring the
Analyzer for settled measure-
ments. The results are
presented in the ANALYZER dis-
play window and generate X
Axis, Y Axis and Pen control
for plotter recorders.
Finally, the ability to store
and recall specific measurement
combinations aid in configuring
measurement applications for
manual and remote use.

3-14.
tion.
The input configuration of The
Audio Analyzer can be selected
for single-ended or
balanced/differential opera-
tion. The input mode can be
enabled using the front panel
FLOAT key or over the IEEE-488
bus interface.

Analyzer Input Descrip-

3-15. Analyzer Frequency
Measurement Function.

The Model 1120 Measures wide
ranges of audio frequency with

high accuracy and resolution.
Microprocessor control of the
reciprocal counter results in
automatic selection of
frequency ranges for maximum
resolution. Measurements are
referenced to an internal 10
MHz timebase accurate to 0.0001
% and external reference
capability ia also provided.

3=-16. Frequency Measurement
Display Units.

Frequency measurements can be
displayed in Hz or kHz for
values above 199.999 Hz with
automatic selection of Hz units
below this limit. To select
the Frequency measurement func-
tion simply depress the FREQ
key which illuminates both the
key’s LED and the KYBD legend
in the ANALYZER display. Dis-
play units can then be selected
by depressing the appropriate
units associated with the
desired display mode. For ex-
ample, to select frequency in
Hz units depress the Hz key and
to select kHz units depress the
kHz key.

3-17. Special Frequency
Measurement Modes of Operation.
Special function 11 is provided
to preset and hold specific
level ranges for frequency
measurement. Faster first
measurement rates can be
achieved in this manner. The
frequency measurement mode can
function to input levels 40 db
below the selected level range.
For example by setting the
3.000 volt level range,
measurements can be made with
signal levels as low as 30 mV.

3=-18. Frequency Measurement
Error Codes.

Error codes associated with
Analyzer frequency measurement
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operation are listed below:

12 Number entry out of range
20 Illegal units

3-19. Analyzer Level Measure-
ment Function.

The Model 1120 measures both AC
and DC voltage with high
dynamic range and variable AC
bandwidth. Resolution at full
scale is 3000 counts with an
additional 20 & overrange
capability. The AC rms detec-
tor is true rms responding for
signals with a crest factor of
< 3, A period sampling
measurement technique 1is
employed which results in vari-
able measurement rates op-
timized by the period of the
dominant AC component. This
technique enables fast settled
measurements in the AC level

mode while rejecting large AC-

components in the DC level
mode,

3-20. Level Measurement Dis-
play Units.

AC and DC Level measurements
can be displayed in linear or
logarithmic units. Linear
measurements are displayed in
mV or V with V automatically
selected for levels above 750
mV and mV automatically
selected for levels below 0.300
V. Logarithmic measurements
are displayed in various forms.
The default mode uses 4BV units
(dB relative to 1.000 V rms).
In addition, dBm units can be
selected for various impedances
as described in paragraph 3-84.
To select the Level measurement
function simply depress the
LEVEL key which illuminates
both the key’s LED and the KYBD
legend in the ANALYZER display.
The various display modes can

3-14

then be selected by depressing
the appropriate units as-~
sociated with the desired dis-
play mode. For example, to
select AC level in logarithmic
units depress the dB key and to
return the display to linear
units depress the mV or V keys.

3-21. Special Level Measure-
ment Modes of Operation.
Special capability is provided
to preset and hold specific
level ranges for level measure-
ment. Faster first measurement
rates can be achieved in this
manner. A noise rejecting spe-~
cial function is provided to
extend the measurement sampling
period to provide a more con-
sistent reading in the presence
of noise. AC and DC calibra-
tion is performed through the
use of special function codes
along with selection of the AC
rms or average detector type.
Special function codes as-
sociated with Analyzer level
measurement operation are
listed below:

11 Range hold

17 Slow detector

20 AC full scale calibration

21 Optional filter # 1
calibration _

22 Optional filter # 2
calibration

23 DC offset calibration

24 DC full scale calibration

26 Set 3.000 V range

27 Set 30.00 V range

28 Set 300.0 V range

70 rms detector enabled

71 Average detector enabled

80 dBV display mode

81 dBm/50 ohms display mode

82 dBm/75 ohms display mode

83 dBm/150 ohms display mode

84 dBm/300 ohms display mode

85 dBm/600 ohms display mode

86 dBm/900 ohms display mode
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3=-22. Level Measurament Error
Codes.

Error codes associated with
Analyzer level measurement
operation are listed below:

13 Number entry out of range

20 Illegal units

40 Auto calibration error on
post notch rms detector

41 Auto calibration error on
post notch average detec-
tor

42 Auto calibration error on
input rms detector

43 Auto calibration error on
DC detector at full scale

45 Auto calibration error on
optional filter # 1

46 Auto calibration error on
DC detector offset

47 Auto calibration error on
optional filter # 2

3-23. Analyzer Distortion
Measurement Function.

The Model 1120 measures total
harmonic distortion and noise
over a wide range of fregquency.
The notch filter is automati-
cally tuned to reject the fun-
damental frequency and pass
only the harmonic and noise
content. The AC measurement
techniques are similar to those
used in the Level neasurement
function yielding fast settled
measurements. Measurement
bandwidth is selectable to
reject noise while accurately
preserving harmonic components,
Measurement results can be dis-
played in several forms. The
combination of harmonics and
noise can be displayed as an
absolute level or as a percent-
age of the total input signal
consisting of fundamental, har-
monics and noise.

3-24. Distortion Measurement
Display Units.

Distortion measurements can be
displayed in 1linear or
logarithmic units,. Linear
ratiometric measurements are
displayed in % while logarith-
mic measurements are displayed
in 4B where 0.00 dB is
referenced to 100.0 %. Distor-
tion Level is displayed in the
same format as the AC level
function. In addition the
notch tuning frequency can be
displayed in Hz or kHz. To
select the Distortion measure-
ment function simply depress
the DIST key which illuminates
both the key’s LED and the KYBD
legend in the ANALYZER display.
The various display modes can
then be selected by depressing
the appropriate units as-
sociated with the desired dis-
play mode. For example, to
select distortion level in
logarithmic units (dBV or d&Bm)
depress the DIST key followed
in sequence by the mV or V keys
and the dB Xkey. The mV or V
keys select the distortion
measurement to be displayed as
an absolute level and the dB
key converts the results to
logarithmic units.

3-25. Special Distortion
Measurement Mocdes of Operation.
Special capability is provided
to preset and hold specific in-
put level and distortion
ranges. Faster first measure-~
ment rates can be achieved in
this manner. A noise rejecting
special function is provided to
extend the measurements sam-
pling period to provide a more
consistent reading in the
presence of noise. Notch fil-
ter tuning can be preset and
held at specific frequencies to
aid in tuning the notch filter
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in the event that a stable
fregquency measurement can not
be achieved or to enable notch
filter tuning to frequencies
other than the fundamental.
Special function codes as-
sociated with Analyzer distor-
tion measurement operation are
listed below:

12 Input range hold

13 Post notch detector range
hold

14 Notch hold and ignore
tuning status

17 Slow detector

70 rms detector enabled

71 Average detector enabled

80 dBV display mode

81 dBm/50 ohms display mode

82 dBm/75 ohms display mode

83 dBm/150 ohms display mode

84 dBm/300 ohms display mode

85 dBm/600 ohms display mode

86 dBm/900 ohms display mode

3-26. Distortion Measurement
Error Codes.

Error codes associated with
Analyzer distortion measurement
operation are listed below:

14 Number entry out of range
19 Unable to enter Ratio mode
while displaying frequency

20 Illegal units

3=-27. Analyzer SINAD Measure-
ment Function.

The Model 1120 measures SINAD
(SIgnal-to~-Noise And
Distortion) in the same manner
as the Distortion measurement
except that the notch filter is
coarse tuned to the fredquency
of the internal Source oscil-
lator to permit measurements in
the presence of large amounts
of noise. If an external os-
cillator is used, it must be
tuned to within 3 % of the in-
ternal oscillator frequency.

3-16

The AC measurement techniques
are similar to those used in
the level measurement function
yvielding fast settled measure-
ments. Measurement bandwidth
is selectable toc reject noise
while accurately preserving
harmonic components. The com-
bination of harmonics and noise
is displayed as a percentage of
the total input signal consist-
ing of fundamental, harmonics
and noise.

3-28. SINAD Measurement Dis-
play Units.

SINAD measurements are only
displayed in dB units. To
select the SINAD measurement
function simply depress the
SINAD key which illuminates
both the key‘’s LED and the KYBD
legend in the ANALYZER display.

3-29. Special SINAD Measure-
ment Modes of Operation.
Special capability is provided
to preset and hold specific in-
put level and SINAD ranges.
Faster first measurement rates
can be achieved in this manner.
A noise rejecting special func-
tion is provided to extend the
measurements sampling period to
provide a more consistent read-
ing in the presence of noise.
Special function codes as-
sociated with Analyzer SINAD
measurement operation are
listed below:

12 Input range hold

13 Post notch detector range
hold

15 Ignore tuning status

17 Slow detector

70 rms detector enabled

71 Average detector enabled

3-30. SINAD Measurement Error

Codes.

Error codes associated with
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Analyzer SINAD measurement
operation are listed below:

15 Number entry out of range
20 Illegal units

3-31. Analyzer 8ignal~to-Noise
Measurement Function.

The Model 1120 measures Signal-
to-noise by alternately turning
the Source oscillator output on
and off and calculating the
ratio of the two measurements.
The AC measurement techniques
are similar to those used in
the Level measurement function
yielding fast settled measure-
ments. Measurement bandwidth
is selectable to reject out-of-
band noise and to allow various
weighting characteristics.

3=32.
Units.
Signal-to-noise measurements
are only displayed in 4B units.
To select the S/N measurement
function simply depress the S/N
key which illuminates the key’s
LED and the KYBD legend in the
ANALYZER display.

8/N Measurement Display

3-33. Special 8/N Measurement
Modes of Operation.

A noise rejecting special func-~
tion is provided to extend the
measurements sampling period to
provide a more consistent read-
ing in the presence of noise.
In some measurement situations
it is necessary to provide ad-
ditional delay between the sig-
nal level measurement and the
noise level measurement. This
delay provides time for the
device under test to settle and
can be programmed in 200 mS
increments. Special function
codes associated with Analyzer
S/N measurement operation are
listed below:

17 Slow detector
40 Automatic selection of S/N
delay

41 200 mS delay

42 400 mS delay

43 600 mS delay

44 800 mS delay

45 1.0 Sec delay

46 1.2 Sec delay
47 1.4 Sec delay
48 1.6 Sec delay
49 1.8 Sec delay

70 rms detector enabled
71 Average detector enabled

3-34.
Codea.
The error code associated with
Analyzer S/N measurement opera-
tion is listed below:

8/N Measurement Error

20 Illegal units

3-35. Analyzer Ratio Measure-
ment Mode.

The Model 1120 enables all
measurement modes to be dis-
played as a relative value to a
previous measurement value. 1In
a ratiometric measurement, such
as a flatness response,
amplitude measurements at
various frequencies are dis-
played relative to a reference
level at a frequency of 1 KkHz.
Other possible ratiometric
measurements include direct
display of the percent of AC
ripple on a DC level.

3~36. Ratio Measurement Dis-
play Units.

Ratiometric level measurements
are displayed in % or in dB
units while fregquency ratio
measurements are displayed in
Hz or KHz units. To select the
Ratio mode simply depress an
Analyzer measurement key such
as LEVEL followed by the RATIO
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kKey. The LEDs of both keys
will be illuminated along with
the KYBD legend in the Analyzer
display. When the next
measurement cycle is complete,
the measurement value will be-
come the ratio reference and
the display will indicate
100.00 % or 0.00 A&B depending
on the previous log/linear dis-
play mode. Selection of dis-
play units can be made by
depressing either the % or dB
keys. On subsegquent measure-
ment cycles the results will be
displayed relative to the
original ratio reference. The
RATIO key is an alternate ac-
tion key, therefore, depressing
the RATIO key again will
deselect the Ratio mode, extin-
guish the Kkey’s LED and return
the display to the normal
measurement mode. If another
measurement function is
selected while the Ratio mode
is active, the LED on the RATIO
key will be extinguished but
the ratio reference is
preserved for the original
measurement function and can be
reactivated by depressing the
original measurement function
key. The Ratio mode is limited
to only one reference value and
the old ratio reference is lost
if the Ratio mode is activated
in an alternate measurement
function.

3~-37. Ratio Measurement Error
Codes.

Error codes associated with
Analyzer ratioc mode operation
are listed below:

17 Attempting to enter an
Analyzer setting while in
the Ratio mode

18 Ratio display overrange

19 Unable to enter Ratio mode
while displaying notch

3-18

tune frequency
20 Illegal units

3-38. Analyzer Filter Measure-
ment Mode.

The Model 1120 is equipped with
low-pass and optional filters.
The filter selection is deter-
mined by the type of measure-
ment to be made. The minimum
bandwidth consistent with the
measurement bandwidth should be
used to minimize noise errors.
For example, when measuring the
distortion of a 1 kHz fundamen-
tal tone, the 30 kHz low-pass
filter is recommended. The DC
low-pass filter is provided to
attenuate all AC components and
measure DC level directly. The
DC low-pass filter can only be
activated in the Analyzer lLevel
mode. Band-pass filters are
combinations of high and low-
pass filters and are used in
some measurements to simulate
the sensitivity of the human
ear to the audible frequency
spectrum. High-pass filter
selection is used to eliminate
power 1line harmonics when
present. The 400 Hz high-pass
filter typically provides more

than 80 dB of attenuation at 60

Hz. The audio filter keys are
alternate action keys. The
audio filters are only used in
level related measurements and
are inactive in the Frequency
measurement mode. The optional
filters are mutually exclusive;
therefore, depressing one of
the keys will cancel the other.
The same is true of the low-
pass filters, only one low-pass
filter can be used at a time.
The DC filter, however, is
mutually exclusive with all
filters and will also be can-
celed by selecting any measure-
ment function other than Level,
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3-39. Bource Oscillator
General Description.

The Model 1120 contains an in-
dependent Source oscillator
which can be programmed in both
fregquency and level. The
SOURCE display indicates the
selected Source function and
its wvalue. The Source oscil-
lator frequency tuning 1is
microprocessor controlled to
yield high accuracy and resolu-
tion. In applications where
measurement speed is of high
concern, the frequency lock can
be disabled using Special Func-
tion 16. The output level of
the Source can be varied in
very fine increments over a
wide range of levels. Levels
can be set in either linear or
logarithmic units to acconm-
modate existing test procedures
and applications. The Source
oscillator incorporates a user
configurable sweep mode which
can be programmed to sweep the
Source oscillator frequency or
level in logarithmic or linear
increments. In the sweep mode
the Source can be used indepen-
dent of the Analyzer as a rapid
incremental sweep generator or
in c¢oordination with the
Analyzer to generate hard-copy
results on an X-Y plotter.

3-40. Source Oscillator oOutput
Description.

The Output configuration of the
Source can be selected for
s ingle-ended or
balanced/floating operation.
The output mode can be enabled
using the front panel FLOAT key
or over the IEEE-488 bus inter-
face.

3-41. Source Frequency Disﬁlay
And Selection.
To select the Source Frequency

function simply depress the
FREQ key which illuminates both
the key’s LED and the XYBD
legend in the Source display.
The current Source frequency
setting will be displayed in
the SOURCE display window.
Once the function is selected a
new frequency may be entered
using the DATA ENTRY Kkeypad.
Display units can be selected
by depressing either the HZ or
KHZ keys.

3-42. Source Frequency Lock
Mode Description.

The Source oscillator achieves
high fregquency accuracy and
resolution through the use of a
frequency lock technique. The
design of the Model 1120
enables internal measurement of
the Source oscillator
frequency. When the instrument
executes its initialization
self-check after power is ap-
plied or when the LCL/INIT key
is depressed, the source oscil-
lator is sequenced through its
five frequency bands and
specific frequencies settings
are verified for accuracy. Any
initial frequency inaccuracy is
stored in internal memory as
calibration factors by the con-
trol progran. If the source
fails to oscillate on any of
the 5 frequency bands, an error
(30-34) will be displayed as an
indication of a hardware fault
requiring service.

3-43. When a frequency setting
is entered the Source oscil-
lator is coarse tuned to the
setting by the control program.
Thereafter, the internal
frequency of the Source is
measured on alternate measure-
ment cycles with the Analyzer
and fine adjustments are made
by the control program to tune
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the oscillator to within
tolerance. Special function 16
disables the frequency lock
mode to enable faster measure-
ment and sweep rates where the
full frequency accuracy of the
source is not required.

3«44. BSource Level Display And
Selection.

To select the Source Level
function simply depress the
LEVEL key which illuminates
both the key’s LED and the KYBD
legend in the Source display.
The current Source level set-
ting will be displayed in the
SOURCE display window. The
Source level function in linear
mV and V units displays the
open-circuit voltage with a 600
ohm source impedance, there-
fore, the voltage across a 600
ohm load is half the displayed
value. The Source level can
also be displayed as a
logarithmic value. Special
functions 80 through 86 select
the logarithmic display mode
where 80, dBV, is the default
selection. When a dBm mode is
selected, the value displayed
is the power dissipated in the
specified load impedance (50
through 900 ohms). Once the
function 1is selected a new
level may be entered using the
DATA ENTRY keypad. Display
units c¢an be selected by
depressing either the nVv, V, or
dB keys.

3-45. Source Frequency and
Level Error Ccdes.

Error codes associated with
Source fregquency and level
operation are listed below:

01 Frequency entry out of
range

03 Level entry out of range

30 Oscillator hardware fault
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31 Oscillator hardware fault
on band 1

32 Oscillator hardware fault
on band 2

33 Oscillator hardware fault
on band 3

34 Oscillator hardware fault
on band 4

3-46. 8tep B8ize and Step Key
Operation.

The keys marked with up and
down arrows are used to incre-
ment and decrement function
values in the active window
designated by the KYBD legend.
If an arrow key is constantly
depressed, the stepping will
repeat. Functions which can be
stepped are Program number,
Source Frequency, Source Level,
Start, and Stop. Attempting to
step any Analyzer function will
result in the [====)] message
being displayed. Stepping any
other function has no effect.

3-47. Increment/Decrement
Program Number.

The Program number can be
stepped in single increments.
A special Auto-recall function
is provided which automatically
executes the recall operation
after the program location
function has been incremented
or decremented with the step
keys. This function allows
rapid recall of sequential
program setups by using a
single key or bus mnemonic.
The auto-recall function can be
enabled or disabled using the
internal oOption switch A4S1-5
or Special Functions 7 and 8.

3-48. Increment/Decrement
Frequency Values.

Frequency values in the Source
Frequency, Start, and Stop
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functions can be stepped by the
value in the Frequency Step
function. Availilable Frequency
Step sizes are listed in Table
3~3, Valid Function Argument
Range. The Frequency Step size
also functions as the step size
for the linear frequency sweep
mode.

3-49. Increment/Decrement
Level Values.

Level values in the Source
Level, Start, and Stop func-
tions can be stepped by the
value in the Level Step func-
tion. Level Step sizes can be
linear or logarithmic wvalues.
Available Level Step sizes are
listed in Table 3-3, Valid
Function Argument Range. The
Level Step size also functions
as the step size for the linear
or logarithmic level sweep
modes.

3-50. Sstep Bize and Step Key
Special Punctions.

Special function codes as-
sociated with frequency and
level step sizes and step key
operation are listed below:

7 Disables program auto-
recall

8 Enables program auto-
recall

50 Variable linear frequency
sweep, Frequency Step
value determines resolu-
tion

3-51. 8tep S8ize Error Codes.
Error codes associated with
frequency and level step size
operation are listed below:

02 Frequency Step entry out
of range

04 Level Step entry out of
range

-which are retained in

3-52. Program Store And Recall
Description.

The entire status of the Model
1120, including all functions,
entered values and display
modes, can be saved in a
program location of non-
volatile memory for recall at a
later time. Up to 99 such
programs (0-98) can be stored
and recalled,

3-53. 8Store Operation.

To save the complete front-
panel setup in the program
memory, first set all the
desired instrument operating
parameters to be stored. Next
depress the PRGM key and enter
the desired program location
with the DATA ENTRY keypad and
the ENTER key. Finally,
depress the STO key to save the
complete instrument status in
program memory. Below is a
list of all the parameters
program
memory.

1. All entered values of all
functions.

3. All selected Source and
Analyzer functions.

2. All filter and floating
settings.

3. All display modes and dis-
play units selections.

4, - Ratio mode reference and
ratio status.

5. All Special Functions set-
tings

6. All Analyzer range and
tune settings.

3-54. Recall Operation.

To recall the front-panel setup
in the program memory, depress
the PRGM key and enter the
desired program location with
the DATA ENTRY keypad and the
ENTER key. After the memory
location has been selected,
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depress the RCL Kkey. The
Analyzer display will indicate
the [====] message until the
next measurement cycle is com-
plete. Program location 99 is
a recall-only location that re-
stores the initialize
parameters in the same manner
as the LCL/INIT key. Any panel
setting may be changed after
recalling a program location.
A special Auto-recall function
is provided which automatically
executes the recall operation
after the program location
function has been incremented
or decremented with the Step
keys. This function allows
rapid recall of sequential
program setups by using a
single key or bus mnemonic.
The Auto-recall function can be
enabled or disabled using the
internal Option switch A4S51-5
or Special Functions 7 and 8.

3-55, Program Memory 1In-
itialigzation.

In normal use the internal
memory is never erased, new
programs are simply written
over the old ones. It is
necessary, however, to erase
the program memory after a new
firmware revision has been in-
stalled or after the CPU cir-
cuit board has been serviced.
Entering Special Function 25
will erase the entire program
memory. Attempting to recall
an erased program will result
in Error 11 being displayed.
Special function 25 can be dis-
abled using the internal Option
switch A4S81-4.

3-56. Program Store and Recall
Special Functions.

Special function codes as-
sociated with store and recall
operation are listed below:
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7 Disables program auto-
recall

8 Enables program auto-
recall

25 Erase all program memory
locations 0 through 98

3=-57. Program Sstore and Recall

Error Code.

The error code associated with
store and recall operation is
listed below:

11 Program location entry out
of range or attempting to
recall an erased location
or attempting to store in
read-only location 99

3-58. Sweep Mode Operation.
The Model 1120 provides a user
programmable sweep capability
which simplifies time consuming
measurements such as flatness,
gain, distortion vs. power out-
put, and SINAD vs. frequency,
and does not require the use of
an external controller. In the
sweep mode the Source oscil-
lator is used as the stimulus
and can be configured to sweep
frequency or level in linear or
logarithmic steps. The Source
oscillator provides the X axis
information for the rear panel
plotter output. The Y axis in-
formation is based on the
selected Analyzer function.
All Analyzer measurement modes
can be used for plotting. Five
Sweep group keys are provided
for easy plotter configuration:
SWEEP, START, STOP, LOW, and
HIGH.

3-59, Bweep Key Description.

The SWEEP key is an alternate
action key which initiates and
terminates the sweep. The
key’s LED indicates a sweep is
in progress and will be il-
luminated for the period of one
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sweep.
3-60. Start and Stop Function
Description. '

The START key allows entry of
either the frequency or level
start value. The start value
defines the origin of the X
axis which corresponds to 0
volts at the X AXIS output con-
nector. When the START key is
depressed the SOURCE display
will contain the start value
and 0 volts is presented at the
X AXIS output connector as an
aid in setting the offset ad-
justment on most X-Y plotters.
The start value can be either a
Source level or frequency and
the value selected will be gen-
erated by the Source oscillator
while the function is active.

3-61. The STOP key allows
entry of either the frequency
or level stop value. The stop
value defines the end of the X
axis which corresponds to 5
volts at the X AXIS output con-
nector. When the STOP key is
depressed the SOURCE display
will contain the stop value and
5 volts is presented at the X
AXIS output connector as an aid
in setting the sensitivity ad-
Justment on most X-Y plotters.
The stop value can be either a
Source level or fregquency and
the value selected will be gen-
erated by the Source oscillator
while the function is active.

3-62. Low and High Function
Description.

The LOW key allows entry of the
Y axis origin value. The low
value corresponds to 0 volts at
the Y AXIS output connector.
The HIGH key allows entry of
the Y axis maximum value. The
high wvalue corresponds to 5
volts at the Y AXIS output con-

nector.

3-63. Y Axis Operation.

The ¥ AXIS output of the Model
1120 is the scaled result of
the Analyzer measurement rela-
tive to the high and low plot
limits. There are 4096 pos-
sible points of resolution over
the range of 0 to 5 volts d.c.
on the Y axis. Various
measurement modes and applica-
tions require greater measure-
ment settling before a data
point is generated. The Model
1120 allows for user con-
figurable settling times using
Special Functions 61 through
69. The settling time is based
on the number of consecutive
measurement cycles achieved
before a data point is plotted.
Special function 60 disables
the Analyzer and the Y AXIS
output and allows the Model
1120 to be used as a rapid in-
cremental sweep generator with
X axis and pen contrel. The
high and low plot limits are
always displayed in the same
units as the active Analyzer
display function. The Y AXIS
output will be scaled linearly
or logarithmically depending on
the Amalyzer display units.
For example, if the Analy:zer
distortion measurement is dis-
played in % units the result
will be plotted linearly be-
tween the high and low plot
limits and if displayed in dB
units the result will be a
logarithmic plot. Analyzer
measurements displayed in Vv or
mV units will be plotted
linearly and measurements dis-
played in dBV units will be
plotted logarithmically.

3-64. X Axis Operation.

The X AXIS output of the Model
1120 is the scaled result of
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the Source freguency or level
relative to the start and stop
values. The Source can be
swept in level or fregquency
with 4096 points of resolution
on the X axis. Selection of a
level or frequency sweep 1is
determined by the type of start

and stop values entered: start

and stop level entries desig-
nate a level sweep and start
and stop frequency entries
designate a frequency sweep.

3-65. When the SWEEP Xkey is
depressed the start value is
transferred to the Source level
or fregquency function, the
function key’s LED is il-
luminated, and the KYBD legend
is illuminated in the Source
window. When the sweep is in
progress the X AXIS output will
produce an incrementing voltage
between 0 and 5 volts. The
start and stop values must be
compatible in 1level or
frequency units or an error
will be displayed when the
SWEEP key is depressed.

3-66. Pen Operation.

The Model 1120 generates a pen
control output for use with an
X-Y plotter. The active state
of the PEN output is selected
using Option switch A481-3 or
Special Functions 5 and 6.
When the sweep sequence is in-
itiated the X and Y axis infor-
mation is presented at the
plotter outputs and after an
approximate 1 sec delay the PEN
output is set true. After the
sweep is terminated the PEN
output is immediately Sset
false. The PEN output can be
set independent of any sweep
operation using the PU and PD
bus mnemonics.

3-67. Frequency Sweep.
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The Model 1120 can generate
user configurable frequency
sweep sequences up to the en-
tire frequency range of the
Source oscillator in logarith-
mic or linear increments. The
range of the sweep is defined
by the start and stop values
which can be in ascending or
descending order. Logarithmic
frequency increments are
selected using Special Function
51 through 59 and vary from 16
to 4096 steps. Linear
frequency increments are
selected using Special Function
50 and the frequency step func-
tion defines the increment
value. Linear sweep step sizes
which exceed the X axis resolu-
tion limit of 4096 steps are
allowed, however, the X AXIS
output voltage will dwell at
the same level for more than
one frequency increment.

3~68. Level Sweep.

The Model 1120 can generate
user configurable level sweep
sequences up to the entire
level range of the Source os-
cillator in logarithmic or
linear increments. The range
of the sweep is defined by the
start and stop values which can
be in ascending or descending
order. Logarithmic and linear
level increments are selected
using the level step function.
Special Functions 50 through 59
have no effect on level sweep.
A logarithmic level sweep is
defined by a level step value
expressed in dB units and a
linear level sweep 1is defined
by a level step value expressed
in mV or V units. Level sweep
step sizes which exceed the X
axis resolution limit of 4096
steps are allowed, however, the
X AXIS output voltage will
dwell at the same level for
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more than one level increment.

3-69. Termination and Resump-
tion of the Sweep Mcde.

The sweep mode will be ter-
minated if any number entry is
attempted, any function is
selected other than the func-
tions displayed at the start of
the sweep sequence, or either
the SWEEP key or the LCL/INIT
key is depressed. Selecting
filters, floating modes, and
display units will not ter-
minate the sweep mode. If a
sweep has been terminated, it
can be resumed by selecting the
appropriate sweep level or
frequency function which will
display the sweep value at the
time the sweep was terminated
and depressing the SWEEP key.
The sweep will be activated and
will resume from the displayed
value until the stop value has
been reached.

3=70.
tions.
Special function codes as-
sociated with sweep mode opera-
tion are listed below:

Sweep Mode S8Special Func~-

5 PEN output: pen-up is ac-
tive high

6 PEN output: pen-up is ac-
tive low

50 Variable linear frequency
sweep, Frequency Step
value determines resolu-
tion

51 16 step logarithmic
frequency sweep

52 32 step logarithmic
frequency sweep

53 64 step logarithmic
frequency sweep

54 128 step 1logarithmic
frequency sweep

55 256 step logarithmic
frequency sweep

56 512 step logarithmic

frequency sweep

57 1024 step logarithmic
frequency sweep

58 2048 step logarithmic
frequency sweep

59 4096 step logarithmic
frequency sweep

60 Rapid Source
(disable Analyzer)

Sweep

61 1 Analyzer measurement
62 2 Analyzer measurements
63 3 Analyzer measurements
64 4 Analyzer measurements
65 5 Analyzer measurements
66 6 Analyzer measurements
67 7 Analyzer measurements
68 8 Analyzer measurements
69 9 Analyzer measurements
3~71. 8weep Mode Error Codes.

Error codes associated with
sweep mode operation are listed
below:

06 Sweep Start entry out of

range

07 Sweep Stop entry out of
range

08 Sweep Low entry out of
range

09 Sweep High entry out of
range

20 Illegal units for active
function

25 Sweep error: Start and
Stop units are not com-
patible o

26 Sweep error: High and Low
values are equal or Start
and Stop values are equal

3-72. Special Function Descrip-
tion.

The Model 1120 provides special
modes of operation for specific
measurement situations. Spe-
cial function modes can be
selected using th2 SPCL key and
the DATA ENTRY keypad.

3=-73. Option switch functions.
Codes 0 through 8 supersede
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current settings of the inter-
nal Option switch, A4Sl1l. The
Option switch settings are re-
stored on power-up, by execut-
ing special function 0, or by
depressing the LCL/INIT key.

3-74. Mode Alteration func-
tions.

Codes 11 through 19 alter the
normal operation of the Source
and Analyzer. When selected,
the SPCL legend in the Source
window will remain illuminated
as an indication of the special
operating mode regardless of
the Source function displayed.

3-75. The range-hold func-
tions, 11 through 13, affect
the Analyzer measurements by
defeating the autorange
capability. The current level
or distortion range can be held
at its present value by enter-
ing the appropriate special
function code. Other ranges
can be set and held by select-
ing the desired Analyzer
measurement mode and entering
the level or distortion range
directly into the Analyzer dis-
play window using the DATA
ENTRY keypad. Available level
and distortion ranges for all
Analyzer measurement modes are
listed in Table 3~4., It is not
necessary to enter the exact
full scale value to set a
range, rather the value need
only fall within the desired
range. When a range is
selected the appropriate spe-~
cial code will automatically be
activated and the SPCL legend
will be illuminated. Range-
hold mode is cleared by select-
ing an alternate Analyzer func-
tion, using Special 10 or
depressing the LCL/INIT Key.

3-76. The notch-hold and
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ignore-tune-status functions,
14 and 15, affect the Analyzer
distortion and SINAD measure-
ment modes by defeating the
auto-tune capability in the
distortion mode and disabling
the tune-status information in
both distortion and SINAD
modes. Tune-status information
can be unreliable in the
presence of very high distor-
tion and SINAD readings result-
ing in the [====] message being
displayed. Independent notch
tuning enables the Distortion
mode circuits to function as a
programmable notch filter to
attenuate selected tones other
than the fundamental. These
special modes can be activated
by entering the special code or
by selecting the Analyzer dis-
tortion mode and entering the
notch frequency directly into
the Analyzer display window
using the DATA ENTRY keypad.
Direct entry of the notch
frequency will automatically
select Special 14 and the SPCL
legend will be illuminated.
Notch-hold and ignore-tune-
status modes are cleared by
using Special 10 or depressing
the LCL/INIT key.

3-77. The source unlock func-
tion, 16, is provided to speed
repetitive Analyzer measure-
ments. In normal operation the
Source oscillator frequency is
measured alternately with the
active Analyzer measurement.
After measuring the actual
Source frequency the frequency
deviation is then calculated
and corrected by the
microprocessor circuits. In~
hibiting the frequency lock
operation results in faster
Analyzer measurement cycles at
the cost of Source frequency
accuracy. The unlock mode is
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cleared by using Special 10 or
depressing the LCL/INIT key.

3-78. The slow detector func-
tion, 17, is provided to extend
the level measurement sampling
time to provide more consistent
reading in the presence of
noise. The level measurement
employs a period sampling tech-
nique which adjusts the
measurement period to include
the period of the dominant AC
signal. This process is ex-
tended to include low frequency
components which cause incon-
sistent readings. The slow
detector mode 1is cleared by
using Special 10 or depressing
the LCL/INIT key.

3-79. Automatic Calibration
And Test Functions.

Codes 20 through 39 are used in
calibration and troubleshooting
of the Model 1120. These func-
tions can be disabled using Op-
tion switch A4S81-4 to prevent
accidental use resulting in
possible loss of current
calibration and memory data.

3-80. Bignal-to-Noise Delay
Functions.

Codes 40 through 49 provide
user configurable delay between
the signal measurement and
noise measurement and allow
some devices under test time to
respond to the change in output

level during the Signal-to-~
Noise measurement cycle.

3-81. Frequency Sweep Resolu-
tion Functions.

Codes 50 through 59 allow
selection of linear or
logarithmic frequency sweep
modes and logarithmic sweep
resolution.

3-82. S8weep Settling Time
Functions.

Codes 60 through 69 allow
selection of the number of con-
secutive measurement cycles for
each sweep step. The last
measurement value is used to
generate the Y Axis data point
before the Source is stepped.

3-83. AC Detector Belection
Functions.

Codes 70 and 71 allow selection
of the AC detector type. The
default mode after initializa-
tion is the rms detector, code
70.

3-84. dBV/dBm Display Mode
Selection Functions.

Codes 80 through 86 are used to
select the type of logarithmic
display calculation. All
Source and Analyzer logarithmic
amplitudes will be displayed in
the form selected. The default
mode after initialization is
dBV units, code 80.
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TABLE 3-6. BPECIAL FUNCTIONS.
Oopt H
0 Option Switch: Restores current settings
1 EOS Character: Listen: LF or CR LF Talk: CR LF
2 EOS Character: Listen: CR Talk: CR LF
3 EOS Character: Listen: CR Talk: CR
4 EOS Character: Listen: CR Talk: CR
S PEN output: pen-up active high
6 PEN output: pen-up active low
7 Auto Recall: Disables program auto recall
8 Auto Recall: Enables program auto recall
ode Al H
10 Clear functions 11 through 19

40
41
42
43
44

11 Range Hold: input voltage range and post notch
detector range

12 Range Hold: input voltage range only

13 Range Hold: post notch detector range only

14 Notch Hold: hold notch frequency tuning at preset
frequency and ignore tune status (inactive in SINAD
mode)

15 Ignore Tune Status: display SINAD measurements
without regard to notch tuning

16 Unlock: inhibits Source Frequency lock mode

17 Slow Detector: noise rejecting filter response

Automatic calibration And Test Functions:

20 Auto Cal AC Level: 1.0 kHz, 3.000 Volts

21 Auto Ccal HP Filter: 1.0 kHz, 3.000 Volts

22 Auto Cal Optional Filter: 800 Hz, 3.000 Volts

23 Auto Cal DC Offset: Input shorted

24 Auto Cal DC Level: 3.000 Volts DC

25 Erase all program memory locations

26 300 Volt range - special calibration mode

27 30 Volt range - special calibration mode

28 3 Volt range - special calibration mode

30 DAC test mode

31 Counter plug-in board test mode

32 Input plug-in board test mode

33 Filter plug-in board test mode

34 Notch and Detector plug-in board test mode

8ignal-To-Noise Delay Functions:

Automatic selection

200
400
600
800

mS delay
mS delay
mS delay
nS delay
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v TABLE 3-6.

' CONTINUED.
Bignal-To-Noise Delay Fupctions Continued:
45 1000 mS delay
. 46 1200 mS delay
o 47 1400 mS delay
11 48 1600 mS delay
49 1800 mS delay
o F enc
50 Variable linear frequency sweep, Frequency Step value
. determines resolution
S 51 16 step logarithmic frequency sweep
o 52 32 step logarithmic frequency sweep
53 64 step logarithmic fregquency sweep
L 54 128 step logarithmic frequency sweep
i 55 256 step logarithmic frequency sweep
56 512 step logarithmic fregquency sweep
P 57 1024 step logarithmic frequency sweep
it 58 2048 step logarithmic frequency sweep
R 59 4096 step logarithmic frequency sweep
8weep Settling Time Functions:
60 Rapid Source Sweep (disable Analyzer)
61 1 Analyzer measurement
' 62 2 Analyzer measurements
: 63 3 Analyzer measurements
64 4 Analyzer measurements
- 65 5 Analyzer measurements
L 66 6 Analyzer measurements
i 67 7 Analyzer measurements
68 8 Analyzer measurements
gﬁ 69 9 Analyzer measurements
g
- AC Detecto o ctions:
o 70 rms detector enabled
. 71 Average detector enabled
4BV 8 o t ctions:
80 dBV display mode referenced to 1.000 V
81 dBm display mode referenced to 1 nW, 50 ohms
82 dBm display mode referenced to 1 mW, 75 ohms
83 dBm display mode referenced to 1 mW, 150 ohms
84 dBm display mode referenced to 1 mW, 300 ohms
85 dBm display mode referenced to 1 mW, 600 ohms
; 86 dBm display mode referenced to 1 mW, 900 ohms
i
v
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Pen-up is active low
Pen-up is active high

Enable SPCL Functions 20 through 39
Disable SPCL Functions 20 through 39

Disable Program Auto-recall
Enable Program Auto-recall

Normal Operation

Filter Option Entry Mode

0 = CLOSED X = IRRELEVANT

LF or CR LF Talk: CR LF

CR Talk: CR LF
CR Talk: CR
CR Talk: LF

TABLE 3-~7. OPTION BWITCH A481.
123456178 1 = OPEN
Normal setting:

0 0000O0O0O

EO8 Character Selection:

0 0 X XXXXX Listen:
10XXXXXX Listen:
01 XXXXXX Listen:
11 XXXXXX Listen:
PEN Btatus Control:

X X0XXXXX

X X1XXXXX

SPCL Function Disable:

X XX0X XXX

X X X1 XX XX

Auto Recall Enable:

XXX X0XXX

X XXX1XXX

SRQ Enable:

X XXXXo0XX Disable SRQ
X XXXX1XX Enable SRQ
Test Mode Enable:

XXXXXX00

XXXXXX01 Lamp Test
XXXXXX10

XXX XXX11

Reference Test

3-85. option 8witch, A481,
Operation.

Several of the Model 1120
operating features are inter-
nally programmable by setting
bit switch A481. Gaining
access to the switch requires
that the cover be removed.
Some of the Option switch func-
tions can be altered using the
Special Functions 0 through 9.
The Option switch consists of
eight separate switches which
change the operating condition
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of the Audio Analyzer. Table
3-7 list the individual
switches and their function.

3-86. Positions 1 and 2 of A4
are used for end-of-string
(E0S) control for the IEEE-488
bus. End-or-Identify (EOI) is
always recognized and asserted
in addition to the EOS charac-
ters selected. Position 3
determines the Pen-up active
state of the PEN output on the
rear panhel. Position 4 is
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available to restrict the use
of Special Functions 20 through
39. These Special Functions
are associated with calibration
and repair of the instrument.
Position 5 determines the
operation of the IEEE-~488 SRQ
function. When enabled the SRQ
line will be set true if the
SRQ key is depressed or if the
instrument is in the remote
condition and an error is gen-
erated. Position 6 determines
the Program Auto Recall func-
tion. Normally the REC Kkey
must be depressed in order to
recall any program location.
When enabled the auto-recall
function automatically performs
the recall function when using
the step keys to increment or
decrement the program location
function. However, entering a
program location directly using
the DATA ENTRY keypad requires
that the REC key be depressed
to execute the recall function.
Position 7 and 8 are used for
test modes and optional filter
installation. When the lamp
test is selected the display
LEDs, display legends, and key
LEDs with the exception of the
Analyzer and Source function
keys will be constantly il-
luminated. The remaining func-
tion keys will be illuminated
in sequence.

3-87. Error Codes.

Error codes and descriptions
for the Model 1120 are listed
in Table 3-8. The error codes
will appear in the SOURCE dis-
play window and will be
returned by the talk-status
(TS) IEEE-488 bus function if
executed. The SRQ status byte
will consist of the error code
expressed in excess sixty-four.
The status code 64 decimal
means the SRQ was activated by

the front panel SRQ key rather
than an error.

3=-88. REMOTE OPERATION.

3-89. Any front-panel opera-
tion of the instrument with the
exception of the POWER ON/OFF
switch and the Address function
can be remotely controlled un-
der direction of an IEEE-488
interface controller.

3-90. S8etting the Bus Address.
To set the IEEE-488 bus address
(MLTA), depress the ADRS: key,
enter the address number by
means of the DATA ENTRY keypad
and use the ENTER key to com-
plete the entry. The address
may be any decimal number from

0 to 30, inclusive. A secon-
dary address is not imple-
nented.

3-91. Entering the Remote
Mode.

The instrument is put in the
remote mode by addressing it as
a listener with remote enable
(REN) true. In the remote
state the keyboard is disabled,
except for the LCL/INIT key and
the POWER ON/OFF switch, and
the REM status annunciator is
illuminated.

3-92. Returning to Local Mode.
The instrument may be returned
to the local mode as follows:

a. The LCL/INIT Kkey is
depressed, provided local
lockout (LLO) is not ac-
tive.

b. The go-to-local (GTL) bus
command is sent.

c. Remote enable {(REN) is set
false.
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TABLE 3-8.

ERROR CODES.

Error Code

Description

01
02
03
04
05
06
07
08
09
10
11

12

13

14

15
17

18
19

20
21

22
23
24
25
26

30-35
40
41
42
43
45
46
47

Source Frequency entry out of range

Frequency Step entry out of range

Source Level entry out of range

Level Step entry out of range

Illegal Special function entry

Sweep Start entry out of range

Sweep Stop entry out of range

Low plot limit entry out of range

High Plot limit entry out of range

Bus Address entry out of range

Store/Recall error: attempting to Recall an
erased program location or Store in read-only
location #99

Analyzer Frequency entry error: Attempting to
set an illegal input voltage range or any
frequency entry

Analyzer Level entry error: Attempting to set
an illegal input veoltage range

Analyzer Distortion entry error: Attempting to
set an illegal input voltage range, reference
frequency, or distortion range

Analyzer SINAD entry error: Attempting to set
an illegal input voltage range or SINAD range
Ratio error: attempting to enter an Analyzer
setting while in the Ratio mode

Ratio error: Ratio display overrange

Ratio error: Unable to enter Ratio mode
while displaying notch tune frequency

Illegal units for active function

Buffer overflow: Too many key entries for
display or IEEE-488 buffer overflow

IEEE-488 Bus error: Non existent mnemonic
IEEE-488 Bus error: Illegal Learn string format
IEEE-488 Bus error: Illegal Burst string format
Sweep error: Start and Stop units do not agree
Sweep error: High and Low values are equal

or Start and Stop values are equal

Hardware error: Source frequency lock

Auto cal error: post notch RMS detector

Auto cal error: post notch average detector
Auto cal error: input RMS detector

Auto cal error: DC detector full scale

Auto cal error: Option filter # 1

Auto cal error: DC detector offset

Auto cal error: Option filter # 2
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NOTE
The instrument must be placed
in the remote mode for it to
store and respond to data mes-
sages.

3-93, Triggered Operation.

In the remote mode the instru-
ment c¢an be operated in the
"immediate" mode (mnemonic IM),
or in the wait-for-trigger mode
(WT). The immediate mode is
the default c¢ondition and
results in the immediate
response to mnemonic commands
and settings. The wait-for-
trigger mode causes the execu-
tion of commands and sett:.ngs
to be deferred until a trigger
is received. This aids in
synchronizing the instrument’s
state changes to other system
components. The wait-for-
trlgger mode is set when the WT
mnemonic is encountered in the
input string. From that point
on execution is delayed. No
change will occur until one of
the following events is
encountered:

a. "Group-execute-trigger"
(GET) is received.

b. The mnemonic TR (trigger)

is interpreted.

c. Any mnemonic following IM
(immediate) is inter-
preted.

NOTE

Event (c), above, or go-to-
local terminates the wait-for-
trigger mode and restores the
immediate mode. The wait-for-
trigger mode is not active in
local operation.

3-94. Talk Operation.
The instrument may be addressed

as a talker without regard for
remote/local mode. When the
talker state is set by the bus
controller, the instrument
sends a character string which
is determined by the current
talk mode. One of six dif-
ferent talk modes is selected
by sendlng the appropriate
mnemonic with the Audio
Analyzer addressed as a lis-
tener. The selected mode will
remain in effect until changed.

3-95. Talk status (T8) Mode.
In the TS mode the error code
status of the instrument is
returned as a number. Normal
status returns a 0 code other-
wise the error number is
returned. The TS mode will
automatically clear the error
after the status 1is reported.
The TS mode is the default talk
mode after initialization of
the instrument.

3-96. Talk Valua (TV) Mode.

In the TV mode The argument of
the active function designated
by the KYBD annunciator is
returned as a number. All
values returned are in basic
units such as: Hz, V, %, 4B,
etc.

3-97. Talk Program (TP) Mode.
In the TP mode a 10 digit num-
ber is returned that uniquely
identifies the firmware and in-
stalled optional filters. A
radix separates the firmware
date code and the optional fil-
ter identification number. The
4 digit code to the right of
the radix will correspond to
codes listed in Table 5-2.

3-98. Talk Function (TF) Mode.
In the TF mode a string of up
to 17 ASCII characters will be
returned which identifies the
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state of all active functions.
The bit assignments are ar-
ranged to allow for string or
byte oriented decoding. The
various characters are listed
in Table 3-10.

3-99. Talk Learn (TL) Mode.

In the TL mode a compressed
parameter string of 143 ASCII
characters, the last of which
is an ASCII ($), is returned.
This string can be sent back to
the instrument to restore the
exact state of all functions
and settings which defined it,
but it must be sent as a com-
plete string without altera-
tion. When the (%) character
is encountered in the input
buffer, the learn mode is
automatically activated. While
this form provides a compact
and fast method to save and re~
store all settings, it bypasses
much of the error control and
therefore must be used with
caution.

3-100. Talk Burst (TB) Mode.

In the TB mode a compressed
parameter string of 21 ASCII
characters, the last of which
is an ASCII (&), is returned.
This string can be sent back to
the instrument to restore the
exact state of the Source
frequency and level functions
and settings which defined it,
but it must be sent as a com-
plete string without altera-
tion. When the (&) character
is encountered in the input
buffer, the burst mode is
automatically activated. The
TB mode provides the fastest
form of setting Source
frequency and level parameters
where high speed program-
mability is required. While
this form provides a compact
and fast method to save and re-
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store Source settings, it
bypasses much of the error con-
trol and therefore must be used
with caution.

3-101. End-of-string (EOS8)
Control.

The instrument provides several
end-of-string options to accom-
modate a wide variety of con-
trollers. The instrument al-
ways terminates on EOI (end-or-
identify) "true" and always
sends EOI true with the last
character of every string. 1In

‘addition, CR, LF, or CRLF may

be used. The use of CR and LF
is selected by OPTION switch
A4S1-1 and 2 and special func-
tions 1 through 4. The EOI is
not affected by A4Sl switch
settings.

3-102. Using "Bervice Request™
(8RQ) .

The instrument may be con-
figured to set SRQ true when it
is in the remote mode and an
error occurs. This is enabled
by setting the OPTION switch
A4S1-6 to the open position.
The bus controller must be
programmed to respond to SRQ
true. In the usual case, the
controller then executes a
serial poll to determine which
device caused SRQ to be true.
If the instrument is the
requesting device, it will
respond to the serial poll with
a single byte which expresses
the error code number in excess
64. The serial poll will clear
the SRQ line automatically. 1In
small systems only one instru-
ment may be capable of using
SRQ. In this situation there
is no need to execute a serial
poll since the identity of the
requesting device is known.
The error code may be obtained
directly form the talk status
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(TS) mode. The SRQ line can
then be cleared by sending the
clear (CL) command.

3-103. Bus Command Responses.
IEEE-488 bus commands are sent
by the controller to all
devices on the bus (Universal
Command Group) or to addressed
devices only (Addressed Command
Group). The response of the
instrument is listed in Table
3-11.

3-104. Program PFunction
Mnemonios.

Each front panel key is as-
signed a program mnemonic.
Programming the mnemonic, fol-
lowed by unit values, if ap-
propriate, is analogous to
manual front-panel operation.
In addition, other program
mnemonics are used for func-
tions that are applicable only
in remote operation. Table 3-9
lists all the program function
mnemonics.

3-105. Number Formatting.
Number formatting rules are as
follows:

a. Fixed or floating formats
are accepted.

b. The optional + or - sign
may precede the mantissa
and/or the exponent.

c. The optional radix point
may appear at any position
within the mantissa. A
radix point in the ex-
ponent is ignored.

d. The optional "E" for ex-
ponent may be upper or
lower case.

e. ASCII characters having
hexadecimal values of 0 to
23 and 26 to 2C are ig-
nored.

3-106. Data 8tring Format.

Data string formats are as
folliows:

a. The programming sequence
is in natural order, that
is, a function mnemonic is
sent first followed by the
argument, if appropriate.

b. ASCII characters having
hexadecimal values of 0 to
23 and 26 to 2C are ig-
nored. The ASCII (&),
hexadecimal 25, and the
ASCII ($), hexadecimal 24,
are reserved. Lower case
letters are automatically
changed to upper case.

c. A primary function
mnemonic sent without a
following argument will
make the specified func-
tion active.

d. The data string may not
exceed 150 characters and
may be terminated with LF,
CR, and/or EOI.

e. Interpretation of the data
string does not begin un-
£il termination occurs.

f. If units are unspecified
for any argument, default
units are automatically
appended. The functions
SPCL and PRGM always use
default units. ,

g. If a units mnemonic is
sent without a correspond-
ing argument, the display
will reflect the change
provided that:

1. The units are ap-
propriate for the active
function or an error will
result.

2. The display is
enabled.

3. The display can ac-
commodate the rescaled
number; otherwise no
change will result.
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3-107. Data S8tring Brrors.
Errors are detected during in-
terpretation. The occurrence
of an error will display the
error code if the display is
enabled, and will set SRQ true,
if enabled. The error and SRQ
can be cleared by a serial
pell, a status request (TS), or
a clear error instruction (CL).
All errors cause previous valid
parameters to be restored. No
new input can be processed un-
til an existing error is
cleared.

3-108. Data String Examples.
The following are examples of
typical programming strings in
HP BASIC:

a. OUTPUT 715; "SF 1.234 KH"
b. OUTPUT 715; "SF1234"

(HZ is optional)
c. OUTPUT 715; "SF1l.234E+3"

- 3-36

d. OUTPUT 715; "SF1234E-3KH"

3=-109. Btore and Recall Opera-
tion.

Store and Recall operation may
be used to advantage with a bus
controller. The instrument
provides either temporary or
long-term storage for control
strings. This can be used to
minimize bus traffic by storing
several control setups at in-
itialization and recalling them
when needed with a simple
string statements, such as:

OUTPUT 715; "“PG";23;"RE"
OUTPUT 715; "PGSURE"
OUTPUT 715; "“PGSDRE"

Since few controllers have
power fail protection, the data
in the instrument’s non-
volatile memory is the more
secure.
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TABLE 3-9. BUS MNENMONICS.
Mnemonic Description
Source Function Group:
SF Source Frequency
F2Z Frequency Step size
SL Source lLevel
LZ Level Step size
SP Special
SW Sweep Generator ( Sweep on )
SG Signal Generator ( Sweep off )
XL Start ( X axis )
XR Stop ( X axis )
YL Low ( ¥ axis )
YH High ( Y axis )
PU Pen Up
PD Pen Down
(") g
PG Program location
RE Recall program
5T Store program
AF Analyzer frequency
AL Analyzer level
DN Distortion
ST SINAD
SN Signal~to-noise
RA Ratio mode enabled
RO Ratio mode disabled
Filter group:
Fo Both optional filters #1 and #2 disabled
Fl Optional filter #1 enabled
F2 Optional filter #2 enabled
LO All Low-pass filters disabled
Ll 30 kHz Low-pass enabled
L2 80 kHz Low-pass enabled
L3 220 kHz Low-pass enabled
L4 DC Low-pass enabled ( AC rejection )
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TABLE 3-9. CONTINUED.

Mnemonic Description

Float Group:

Ss Single—-ended Source OQutput
FS Floating Source Output
SA Single-ended Analyzer Input
FA Floating Analyzer Input
Step Group:
SU Step up
SD Step down
Units Group:
HZ Hertz
KH Kilo Hertsz
vo Volt
MV Millivolt
PC Percent
DB Decibel
CL Clear
Trigger Group:
IM Immediate mode
WT Wait-for-trigger mode
TR Trigger
T (-] ar 3
TS Talk status
™v Talk value
TF Talk function
TL Talk learn string
TB Talk burst string
TP Talk program revision
Misc. Group:
BL Blank display
uD Update display
EI Enable SRQ interrupt
DI Disable SRQ interrupt
CH Source Oscillator Self Check
RM rms Detector enabled
AV Average Detector enabled
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TABLE 3-10.

TALK FUNCTION (TF) DECODING.

Talk Function 8tring Pormat: 99,999,999 ,999 ,AAAAAAAAARA
RETLIVEe FUnec 05l _ABB1 <--—!
1 Source Frequency
2 Fregquency Step
3 Source level
4 Level Step
5 Special Function
6 Sweep Start
7 Sweep Stop
8 Low Plot Limit
9 High Plot Limit
10 Bus Address
11 Program Number
12 Analyzer Frequency
13 Analyzer Level
14 Distortion
15 SINAD
16 Signal-to-Noise ratio
F e ts: <~/
MSB([(8] Float Analyzer Input
[7] Optional Filter # 1
[6] Float Source Output
[5] Optional Filter # 2
[4] DC low-pass filter
[3] 30 kHz low-pass filter
[2] 220 kHz low-pass filter
LSB[1] 80 kHz low-pass filter
o ] L o o it et s . it s o e /
MSB{8] Notch-tune Hold
(7] Input Range Hold
{6] Ignore Tune-status
(5] Unlock Source
[4] Not Used
[3] Post Notch Range Hold
[2]) Slow Detector
LSB[1] Not Used
o te - ———————— 4
MSB[8] A481-8 Lamp Test
[7] A4S81-7 Not Used
[6] A4S1-6 Enable SRQ
[5] A4S1-5 Enable Program Auto-recall
[4] A4S1-1 End-of-String Character Select
[3] A4s1-2 End-of-String Character Select
(2] A481-3 Pen-up is Active High
LSB[1] A4S1-4 Disable Special Functions 20-39
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TABLE 3-10. CONTINUED.

Talk Function S8tring Format:

Alt te Operati [ 3 <==—-

99,999,999,999 ,AAAARAAAAR

[] Boxes currently displayed in Analyzer window

RA Ratio mode enabled
SW Sweep mode enabled

XC External counter reference enabled

AV Average detector enabled
RM rms detector enabled

TABLE 3-11.

BUS COMMAND RESPONBES.

Commanda Instrument Response
Universal Compmand Group:

Device Clear (DCL)
Local Lockout (LLO)
Serial Poll Enable (SPE)

Serial Poll Disable (SPD)
Address (s} @group:
Selective Device Clear (SDC)

Go to Local (GTL)
Group Execute Trigger (GET)

All Others:

Clear errors

Disable LCL/INIT key

Sets talk mode for poll
response

Restores talk mode before

poll

Same as device clear (DCL)
Sets ILOCAL mode
Triggers a measurement

Ignored
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. The Model 1120 is a
versatile, solid-state,
microprocessor controlled,
audio analyzer that covers the
frequency range of 10 Hz to 140
kHz. The instrument contains
an independent audio source and
analyzer for stimulus response
testing with simultaneous dis-

"play of source settings and

analyzer measurements. Func-
tion parameters can be keyed in
through a front panel keyboard
or with remote programming
using the IEEE-488 interface.
Selected modes and values are
displayed on an alphanumeric
display and LED indicators.
Input commands are processed by
the internal microprocessor and
control signals are developed
to set up the internal circuits
in accordance with the conm-
mands. The use of the
microprocessor also enables the
storage of up to 99 conplete
sets of instrument setup data.
Commonly used setups can be en-
tered into non-volatile memory
either through the keyboard or
through the IEEE-488 interface;
thereafter, the instrument can
be set to any desired set of
conditions in memory by keying
in the code number assigned to
the desired setup in storage.

4-3. PUNCTIONAL BLOCK DIAGRAM
DESCRIPTION.

4-4. Control of the instrument
operation is exercised by a
microprocessor that executes a

fixed program resident in read-
only-memory (ROM). Timing of
the microprocessor operations
is controlled by a 5 MHz clock.
A random-access-memory (RAM)
provides storage capability for
microprocessor data. To insure
retention of data in storage,
the non-volatile RAM is powered
from an internal 3 volt lithium
battery. The main power supply
develops the operating power
required by the instrument.

4-5. The microprocessor com-
muhicates with the internal
circuits through a data bus and
an address bus. Command infor-
mation is entered into the
microprocessor through the
front panel keyboard or an
IEEE-488 interface. DIP
switches are provided for op-
tion and test purposes. Input
data selection is displayed by
means of a digital readout and
LED indicators. The
microprocessor stores and
processes input data, and gen-
erates data and address infor-
mation to cause execution of
command functions.

4~6. The audio input signal is
first applied to a pair of dif-
ferential attenuators followed
by an instrumentation
amplifier. The combination of

amplification and attenuation
normalizes a 300 mV to 300 V
input level range to a range of
less than 1.2 to 3 volts. The
DC component of the input sig-
nal is detected after the
amplifier, filtered, and
measured with one channel of



the analog-to-digital converter
(A/D) for the DC level measure-
ment mode.

4=7. The AC component of the
input signal is AC coupled and
amplified further by factors of
either 1, 2, or 5. A squaring
circuit is used to convert the
AC waveform to a TTL compatible
squrewave which is used for the
frequency measurement mode.
The rms level of the AC
waveform is converted to DC and
measured with another channel
of the A/D converter. The level
measurement at this stage is
used to autorange the input at-
tenuators and amplifiers and is
also used in the calculation of
the distortion and SINAD
measurements. After the rms
detector, connectors are
provided for up to two optiocnal
filters which can be selected
individually and inserted into
the signal path.

4-8. A programmable notch fil-
ter tuned to the fundamental
frequency is inserted into the
signal path in the distortion
and SINAD measurement modes.
The notch filter is tuned by
the microprocessor circuits
based on a manually selected or
measured fundamental frequency.
An amplifier with gain factors
of X1 or X10 follows the notch
filter. The notch filter and
associated amplifier are
bypassed in the frequency, AC
and DC level, and signal-to-
noise (S/N) measurement modes.

4~-9. A programmable gain
amplifier follows the notch
filter circuits and provides
amplification over a range of
X1 to X100 in X1, X2, or X5
increments. The amplifier is
used in conjunction with the

input amplifier in the AC level
and S/N measurement modes to
provide extended range from 300
mV down to 3 mV full scale. 1In
the distortion and SINAD
measurement modes the amplifier
is used in conjunction with the
notch amplifier to boost har-
monic and noise content in the
pass band of the notch filter
by up to 1000X. Low-pass fil-
ter selections are provided
after the amplifier to at-
tenuate out-of-band noise and
preserve significant harmonic
components. Following the low-
pass filters are two level
detectors. The rms or average
(rms calibrated) 1level of the
AC waveform is converted to DC
and measured with another chan-
nel of the A/D converter. The
level measurement at this stage
is used to autorange the post-
notch detector amplifiers and
is alsc used in the AC level,
distortion, SINAD and S/N
measurement modes. The signal
presented to the AC detectors
is buffered and presented at
the rear panel MONITOR output
for external analysis.

4=10. The audio output signal
is generated by a low distor-
tion oscillator design which
tunes from 10 Hz to 140 kHz.
Microprocessor controlled
coarse and fine tuning
precisely sets and maintains
the source frequency. A peak
detecting sampler is used in
the automatic level control
circuits (ALC) to maintain a
constant amplitude at all
frequency settings.

4-11. The output of the oscil-
lator is applied to a program-
mable attenuator which adjusts
output level in 1 mV increments
over a 0.001 to 3.000 volt
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Figure 4-1.

Functional Block Diagram.
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range. The attenuator output
is amplified and attenuated
further to provide a total
level range of 0.1 mV to 6.000
volts open circuit. A pseudo-
floating amplifier is used to
convert the single-ended source
to a balanced-floating output.

4-12. The period counter cir-
cuits are shared by the source
and analyzer. The actual
source frequency is measured to
enable fine tuning of the os-
cillator as part of a frequency
lock 1loop. The analyzer
frequency is measured for the
frequency measurement mode and
for automatic tuning of the
notch filter.

4-13. The power supply cir-
cuits convert the incoming line
voltage into regulated DC
operating voltages to power the
instrument circuitry.

4-14. PETAILED CIRCUIT
DESCRIPTION.

4-15. All Power Supply Cir-
cuits.

The power supply provides the
main power for the logic and
analog circuits.
. Figure 4-2.

4-16. Line power is connected
to transformer Tl via line fil-
ter FL1, fuse Fl, and 1line
voltage selector switch 82,
Fl1 Xkeeps internally generated
RF signals from appearing on
the power connecting cable thus
preventing unwanted electromag-
netic radiation. Line switch
S2 alters the connections to
the primary of Tl which allows
the Model 1120 to be operated
from line voltages from 100 to
240 volts.

4-4

Refer to

4-17. One of the two secondary
windings on Tl is connected
through full-wave bridge CR1l to
regqulator U4. This regulator
generates a +5 volt regulated
voltage for the instrument
logic and display circuits.

4-18. Capacitor C18 provides
the essential energy storage
which reduces the ripple volt-
age at the input of U4. C(C15
provides local bypassing of the
regulator circuits and diodes
CR5 and CR10 protect the in-
tegrated regulator from reverse
power.

4-19. The other secondary
winding of T1 is connected
through full-wave bridge CR2 to
regulators U5 and U6. These
regulators are enclosed in
feedback 1loops to improve
regulation and increase the
operating voltages from 5 to 15
volts. Capacitors Cl16 and C17
reduce input ripple voltage and
CR6, CR1ll, CR8, and CR9 provide
reverse voltage protection.
Reference U3 is the primary
voltage reference for the power
supply. Precision resistors
Rl0a, b, and e configure U2a
for a gain of +1.5. This con-
verts the +10.00 volt output of
U5 to +15.00 volts. R10f and d
configure U2b for a gain of -1
which inverts the +15.00 volt
supply to -15.00 volts. Zener
diodes CR3 and CR4 are required
to insure proper startup of the
supply, and are normally
reverse biased when the sup-
plies are operation properly.
€13 and Cl4 provide 1local
bypassing to maintain loop
stability as the supply loading
changes.

4=-20. An additional 5 volt
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regulator, U4, supplies power
to the power-fail circuits.
The operating voltage for U4 is
the +15 volt supply input volt-
age which is about 20 wvolts at
nominal 1line. This insures
that the output of U4 will be
maintained as long as possible
when line voltage is removed.

4-21. The power-fail circuit
operates to properly isolate
the random access memory from
logic circuitry when the 1line
voltage drops or the instrument
is switched off. Comparator
Ula monitors the unregulated
voltage which supplies the §
volt logic supplies. Resistors
R2 and R3 divide the power-fail
circuit supply by two as a
reference for Ula. If the
power line voltage drops to
about -11 % of nominal, Ula
switches, pulling line SNMI
low. This activates the power-
fail sequence which interrupts
the microprocessor and isolates
the random access memory. Ulb
buffers the SNMI signal and
drives a delay network, R1l and
Cc9. When the open-collector
output of Ulb goes low, C9 is
discharged quickly. This out-
put is buffered by Ulc to drive
the PRST line which resets the
CPU circuitry. When the output
of Ulb switches off, the PRST
signal is delayed by the time
required to charge C9 to one
half of the power-fail supply
voltage. This prevents mul-
tiple CPU resets as the supply
voltage decays toward zero.

4=-22, Al10 Motherboard Cir-
cuits.

The motherboard circuitry
provides the main interconnect
for the cperating circuits of
the Model 1120. The mother-
board circuits include the con-

4-6

nectors for the plug-in boards,
the power supply connectors and
instrument data and address
buffers for the source and
analyzer analog sections.

4~23. Address decoding on the
counter plug-in board generates
the Master Analyzer Enable
(MAE) signal which enables
address decoder Ul and tri-
state buffer U2. MAE is only
active during instrument data
write cycles to the analyzer
circuits and inhibits RF gen-
erated noise caused by the many
data transfers between the CPU
and counter plug-in boards.
The instrument data lines to
the source and output plug-in
boards are buffered in the same
manner with decoder U4, buffer
US and the Master Source Enable
(MSE} signal from the counter
plug-in board. Voltage
regulator U3 supplies +5 volts
for IC Ul, U2, U4 and US5. The
regulator input is supplied
from the +15 volt regulated
supply which is free from CPU
related ncise.

4-24. A5 CPU Circuits.

The CPU circuits are the
central control circuits of the
instrument. They receive input
commands and data form the
front panel keyboard or an
IEEE-488 interface and con-
figure the internal circuits of
the instrument in accordance
with the input commands and
data. Storage facilities for
up to 99 complete front panel
setups are also provided.
Refer to figqure 4-3.

4=25. The Z-80 CPU, U7, ex-
ecutes a control program resi-
dent in read-only memory, (ROM)
Ul4. Program variables and
front panel setups are stored
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in random-access memory, (RAM)
Ull. Local communications on
the CPU board are via the high-
speed data bus DO through D7
and address bus A0 through Al5.
Memory address space partition-
ing is divided equally between
RAM and ROM and is accomplished
through inverter Uld. All
other instrument peripherals
are partitioned in the I/0
address space which 1is ac-
conplished with decoder U1S5.
Ul2a, b, ¢, and d generate

memory read and write signals

and 1/0 read and write signals

for qualifying data transfers-

between memory or I/O
peripherals and the CPU.

4~26. The RAM is powered from
a non-volatile power supply
consisting of Q1, CR1 and BTI1.
If a power fault occurs, cir-
cuits in the power supply ac-
tivate the SNMI line which in
turn activates the NMI proces-
sor interrupt 1line. This
causes the processor to stop
the control program and execute
a HALT instruction which sets
the HALT pin low. This in-
hibits further write cycles to
the RAM by setting a latch
formed by Ué6c and d which dis-
connects the chip select (CS)
line to the RAM using analog
switch US. Signal PRST is also
set low shortly after SNMI is
activated, causing the CPU to
be reset to the program start.
When proper operating wvoltage
is restored, the SNMI 1line
returns high releasing NMI and
restoring the RAM CS connec-
tion. During the power down
interval the RAM is powered by
BT1.

4-27. Microprocessor timing is
controlled by a 5 MHz clock
which is derived from a 10 MHz

TCXO, Y1, and flip-flop divider
Ul3a. The clock signal is fur-
ther divided by Ul3b to 2.5 MHz
which is used by the IEEE-488
microcontroller, Ul6, and by
the display circuits. The 10
MHz TCXO output is also buf-
fered through U2a and is used
for the internal timebase
reference for the frequency
counter circuits.

4-28. All IEEE-488 interface
operations are conducted by Uls6
in conjunction with the
microprocessor interrupt
routines. These routines move
data intc and out of memory
buffers as required in response
to bus commands. U17 and Ul8
are buffer circuits which con-
nect Ul6 to the IEEE-488 bus
via J20. These buffers mneet
the electrical requirements of
the IEEE-488.

4-29. Interrupt oriented con-
trol enables the CPU and con-
trol program to respond quickly
to peripheral activity. When
bus activity occurs, Ulée sets
the INT line via Ule, U2b and
Ulc. When a display/keyboard
interrupt occurs the KEY INT
line sets the microprocessor
interrupt line through U2b and
Ulc. The microprocessor
determines the source of the
interrupt by reading the in-
terrupt status buffer, U8, and
services the requesting
peripheral device.

4-30. The instrument bus in-
terface adapter consists of U3,
U9, R8, and R9. These tri-
state buffers are normally in
the high-impedance mode during
all memory transfers and 1/0
data transfers occurring be-
tween the CPU and the
display/keyboard circuits or



the IEEE-488 interface.

4-31. The display/keyboard bus
interface adapter consists of
U4 and Ul0. These tri-state
buffers are only active during
display/keyboard circuit trans-
actions.

4-32. Al2 Display And A1l3
Keyboard Circuits.

The display and keyboard cir-
cuits provide the operator in-
terface to the Model 1120 cir-
cuits. Key closures are
detected and sent to the
microprocessor which interprets
and modifies the display LEDs
appropriately.

4-33, The software con-
figurable display/keyboard
microcontroller, U4, 1is
programmed to operate 16 dis-
play digits. All of the seven
segment displays are connected
to a common cathode driver bus
which is generated by U4 and
buffered through Ul and current
limiting resistors Rla through
h. The LED anodes are in-
dividually connected to a one-~
of-sixteen decoder consisting
of U5 and U6 and buffers U2 and
U3. All segment decoding is
done by the microprocessor so
that no additional decoders are
.required.

4-34., All of the alphanumeric
annunciators are static and
latched by octal latches U8, US
and Ul0. Resistors R4, R5 and
R6 limit the current through
the LEDs. Decoding for these
latches is accomplished by U7.

4-35. The key LEDs are all
static and latched by octal
latches Ul2, Ul4 and Ul6. In
addition some LEDs on the
keyboard are decoded further by

4-8

one~of-eight decoders Ul8 and
Ul1l9. Resistors R7 through R10
limit the current through the
keyboard LEDs.

4-36. Keyswitch decoding is
accomplished by scanning the
keyboard and detecting key
closures. Microcontroller U4
controls the scanning of the
keyboard through decoder U117
which generates the column
strobes C0 through C7. Any key
closure will convey the column
strobe to one of eight row
lines, RO through R7, which are
monitored by U4. Multiple key
closures and key debouncing are
handled by U4. When a keys-
witch clesures occurs a
microprocessor interrupts is
generated and processed as
described in the CPU board sec-
tion.

4=-37. A4 Frequency Counter
Circuits.

The counter circuits provide
the frequency measurement func-
tions of the Model 1120. Addi-
tionally, the analog-to-digital
converter (A/D), the sweep out-
put circuits, and the option
switch are located on the coun-
ter plug—~in board. Refer to
Figure 4-4.

4-38. The 10 MHz internal
frequency reference from the
CPU board is connected to gate
U3id. The other input of U3d is
a signal derived from the ex-
ternal reference input. If an
external reference signal is
present, pin 6 of U2a will be a
TTL compatible signal at the
external reference frequency
rate. The signal is inverted by
U2b and detected by CR3, C25
and R4. When a signal is
present the input of inverter
U2¢ will be a TTL low level

|
-
3

[

B aem



i
‘.<..,I o UGa f UBb RAMEN +5V +15V
b : 61 At
. +5Y
L CA1 BT
Usc ! “ l
A2 - 3v >
: Dg-D ~
:—] AT ch2 ':;r'; v? ~A°_A7 &l U1a T%i U1 : £ é‘ a2yl 30507
(—‘—1P‘—“ - o 0 14 4g ROM Az - RAM 7
+5Y - 0~A413
cPu TS OE TS _OE_WR TE_RO
1 R4 ) )
1}
CR3 as ALS " »] u1d - ‘-IJ/S
E'i Fﬁs-r( . FESET - 3/ 2/
3 I Pleee
c10 - Ao~As  pusTRUMENT
g | - o D le— 1M INTERFACE
) xa d T
A4
Ld DECODER e
lase-ass,
CLDC_IS_._ ////
u1s ils us = » OVR
-—— 3 SOFR3
8 .
-—————————>
- - — q N/C i
RS >} vizn -
: [ Tome w B 1o, S
INT | W8
: ' Ui2a LLiS
Y ! U124 070 o) V3¢
L i i
) TOWH
. ' :l':, vize }
INT REF : q 10MHz
o o [
[] i L
L \Uﬂj —3KEY INT 7
- U1b - RESET
P SMHz 2. 5MH2 »2.5MHz
i 3 V4 D
Ct < |
;o i 2 — <] |.e
b ) Y Y ¥ I L
XTAL FESET 0 TS A0-A2 WH AD Dy-Dy INTERFACE
REF = - s, ¢ IEEE-486 TINT| O - |UE_RD
i U13a U13b TE viE
2. '
. SMHZ & o} o | |
3 ¥ U10  TORD Figure 4-3. CPU Circuits.
TOWR
3 u17 vum 3,2 > 3 s 3 DA o~DA 5
- 8 B OE
831524044, SH 4 L IEEe-488 — |

INTERFACE 4-9



which 1is the control to
automatically switch to the ex-
ternal reference using Uz24,
U3a, U3b, and U3d. The output
of U3b 1is the reference
frequency for the counter cir-
cuits derived from either the
internal or external source.
DS2 will be illuminated when
the external reference is ac-
tive.

4-39. The analyzer frequency
line ANFRQ is generated on the
filter plug-in board and is ap-
plied to hysteresis amplifier
Ula and asscciated components.
Ula acts as a buffer between
the analog and digital sections
of the instrument and is insen-
sitive to the noise which is
present between the analog and
digital grounds. The output of
Ula is applied to the input
multiplexer, U5, of the coun-
ter. U5 selects one of four
inputs; source freguency,
analyzer frequency, external
reference, and internal
reference, based on the state
of control lines S0 and Si.
The output of U5 is applied to
a chain of dual decade
dividers, U6, U7 and U8. These

dividers are used for period-

selections and divide the
selected input by factors of 1
to 1000000 in decade incre-
ments. All the divider output
are presented to a second mul-
tiplexer, U9, which selects one
of the six period divisions
based on control lines TO, T1
and T2.

4-40. bual flip-flop, U110,
controls the arm and gate in-
tervals. The output of U9 is
inverted by U4b and applied to
the clock input of Ulo0a. The
arm interval synchronizes the
counter circuits to begin the

4-10

gate interval on the next
rising edge of the measurement
signal. The ARM line is set
low to clear flip-flop Ulo0a.
and, after being inverted by
U4c, is applied to the master
set (MS) lines of U6, U7 and
us. The MS sets all the
divider output high which
prepares the dividers to all
start at count 0 with the next
falling edge of the measurement
signal. The rising edge of the
ARM line clocks Ul1l0b, sets the
Ul0b pin 9 high and illuminates
DS4. When the falling edge of
the measurement signal occurs,
Ul0a is clocked and the gate
interval begins when Ul0a pin 5
goes high. Simultaneously Ul0a
pin 6 goes low which il-
luminates DS3 and clears the
arm latch Ulob. When Ul0b is
cleared, DS4 is extinguished
and U10b pin 9 is set low. The
gate interval continues until
Ulo0a pin 5 is clocked low by
the next rising edge at Uiola
pin 3. Gate U4a detects the
end of the arm and gate inter-
vals and indicates to the CPU
that the count is complete.
The counter will hold the count
until the next arm interval is

- initiated. The output of Ul0a

pin 5 goes to gate U3¢ which
allows the reference to pass to
the counter accumulator during
the gate interval.

4-41. The gated reference is
applied to to a 26 bit ac-
cumulator consisting of U112,
Ul5 and Ul6. The accumulators
cleared by a TTL low level from
Ul3 pin 11. By detecting the
most significant bit of the ac-~
cumulator, U4d will prevent the
accumulator from overflowing
and illuminate DS5. The ac-
cumulator is read by the CPU
through I/0 devices Ul13-14,
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4-42, The option dip switch is
connected to one port of I/0
device Ul4 along with lines
indicating notch filter tuning
status, external reference con-
trol and gate status. The
TUNE line generated on the
notch plug-in board is applied
to a +- 10 volt window detector
consisting of Ul7 and as-
sociated components. If the
TUNE line exceeds +10 volts,
Ul7a pin 1 will be pulled up to
+5 volts by R2i and R22. If
the TUNE line exceeds -10
volts, Ul7b pin 7 will be
pulled up to +5 volts by R20
and R23.

4-43. Analog-to-digital con-
verter (A/D), U21, converts one
of four DC levels to a 12 bit
binary representation where
full scale is an input level of
+5 volts. Reference U20
provides the 5 volt reference
for the A/D converter. Auto
zero capacitor Cl4 charges to
the offset level before each
A/D conversion. R28 provides a
+2.5 volt offset to channel 3
of the A/D converter to allow
for the bipolar input range of
the DC measurement mode. A
clock generating circuit con-
sisting of R27, (€15, CR10,
CR11l, and Clé sedquences the
auto-zero and conversion cycles
of the A/D converter.

4-44. The sweep output cir-
cuits consist generate the X
AXIS, Y AXIS, and PEN outputs.
Buffer Ulb generates the PEN

output under command by the CPU
through I/0 device U133 pin 10.
Reverse power protection is
provided by R12, CR4 and CRS.
The X AXIS and Y AXIS outputs
are generated by dual 12 bit
digital-to-analog converter
(D/A), U1l9, and associated

4-12

voltage amplifiers Ul8a and b.
The -5 volt reference voltage
for the D/A converter is zener
regulated from the -15 volt
supply by R24 and CR14 and fil-
tered by C13. Reverse power
protection is provided by R25,
R26, and CRé through CR9.

4-45. Address decoder Ull
decodes the chip select lines
for I/0 devices Ul3 and Ul4,
D/A converter U19, and A/D con-
verter U21. MAE and MSE, the
master analyzer and source
enable commands used on the
mother board, are also dgen-
erated by Ull.

4-46. A0 Input Circuits.

The input circuits provide the
attenuation and initial gain
along with over voltage protec-
tion and AC/DC mode switching
for the Model 1120. Refer to
Figure 4-5.

4-47. The audio input signal
is applied to the input plug-in
board through low-pass filters
L3, L4, €23, and C24 to reduce
RF interference. Fuses, Fl1 and
F2, prevent damage due to ex-
cessive input level. Float
mode relay, K3, connects the
LOW terminal to chassis ground
in the non-floating mode. K3
is energized through transistor
Q3 by data latched in U2 from
the CPU circuits. AC coupling
capacitors Cl and C2 are
bypassed in the DC level mode
by relays K4 and K5. Resistors
R1 and R2 discharge C1 and C2
in the AC mode. Relays K4 and
K5 are energized through tran-
sistor Q4 by data latched in U2
from the CPU circuits.

4-48. A 40 dB attenuator is
formed by resistors R3 through
R7, R15, and R16. This at-
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tenuator is engaged by relays
K6 and K7 for 1level ranges
above 30 volts. High frequency
compensation is provided by Cé
through C9 and C30 through C33.
Common mode adjustment R7 ad-
justs the attenuation balance
between the high and low inputs
when the attenuator is engaged.
Relays K6 and K7 are energized
through transistor Q5 by data
latched in Ul from the CPU cir-
cuits.

4-49. A 20 dB attenuator is
formed by resistors R8 through
R11l, R15, and R16. This at-
tenuator is engaged by relays
K8 and K9 for level ranges be-
tween 3 and 30 volts. High
frequency compensation is
provided by €S, €10, C13, C14,
C21, and cC22. Common mode ad-
justment R12 adjusts the at-
tenuation balance between the
high and low inputs when the
attenuator is engaged. Relays
K8 and K9 are energized through
transistor Q6 by data latched
in Ul from the CPU circuits.
Over voltage protection is
provided by clamping diodes CR7
through CR10 and R13 and R14.

4-50. In the DC level mode,
buffers U7a and U7b are
switched in the signal path by
analog switch U4, U7a and b
are low DC offset devices which
are necessary for DC level

measurement accuracy. Analog

switch U4 is wired in a DPDT
form and is controlled by data
latch, U2, which also energizes
K4 and Ks. Instrumentation
amplifier consisting of U5, U8,
U9, and associated components
provides programmable gains of
X1, X2, X4, and X6. Gain set-
ting resistors R17 through R22
are configured by K1 and K2 for
gain selections. Relays K1 and

4-14

K2 are energized through Q1 and
Q2 and resistors R43 and R44 by
data latched in U2, High
frequency compensation is
provided by €3, C4, C25, C28
and C29. Amplifier U9 and
resistors R25 through R29 form
the differential to single-
ended converter stage of the
instrumentation amplifier. R29
enables the adjustment of the
common mode rejection of the
stage.

4-51. The common mode and
differential signals are
separately monitored by window
detectors U6a through 4 for
peak voltages exceeding +-10
volts. The common mode signal
is formed by summing the out-
puts of U5 and U8 with resis-
tors R23 and R24. The +- 10
volt window is formed by CR11,
CR12, and R26. Any common mode
or differential peak amplitude

exceeding +-10 volts will cause
the open-cocllector output of
the detecting device to sink to
-15 wvolts which 1is applied
through R30 and R34 to the
latch clear inputs of Ul.
Clearing latch Ul will engage
the 40 4B attenuator and remove
the overrange condition. The
state of the 40 dB attenuator
is monitored by the CPU c¢ir-
cuits through the overrange
status line, OVR, connected to
Ul pin 9.

4-52. In the DC level measure-
ment mode the DC level at the
output of the instrumentation
amplifier is filtered and
clamped by R31, C18 and CR13
and measured by one channel of
the A/D converter on the coun-
ter plug=-in board.

4-53. Al Filter Circuits.
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The output of the Input cir-
cuits is further amplified by
the filter plug—-in board and
the rms value of the AC signal
is detected. The audio signal
is also passed through a
schmitt trigger circuit provid-
ing a TTL compatible square
wave for the counter circuits.
Up to two optional filter
modules can be installed on the
filter board and inserted into
the signal path. Refer to
Figure 4-6.

4-54. The signal from the in-
put plug-in board is AC coupled
to programmable gain amplifier
Ul through Cl, C2, and Rl.
Gain selections of X1, X2.5,
and X5 are determined by R2, R3
and R4 and are selected by
analog switch U2a, b and c.
Gain selection data from the
CPU board is latched in U3.
Dual one-of-four decoder U4
decodes the data and enables
one of the three gain selec-
tions.

4~55. The output of the
amplifier Ul is applied a
schmitt trigger circuit con-
sisting of U5, R5, R6, R7 and
CR1 through CR4. The output of
US is a TTL compatible square
wave which is measured by the
counter circuits in the
frequency measurement mode. A
monelithic rms-to-DC converter,
U6, converts the AC signal to a
DC level representing the rms
value of the waveform.
Capacitor C7 is required by U6
for filter averaging. The out-
put of U6 is measured by one
channel of the A/D converter on
the counter plug-in board. The
signal level is measured at
this stage in the analyzer cir-
cuits for distortion and SINAD
measurement calculation and for

autoranging the input at-
tenuators and amplifiers.

4-56. Analog switches U7a, b,

and d and buffer U8 are used to
bypass or select one of two op-
tional filter modules when in-
stalled. Filter selection data
from the CPU circuits 1is
latched in U3 and decoded by
U4.

4-57. A2 Notch Filter cCir-
cuits.

The notch filter is an
automatically tuned and
balanced state-variable notch
filter. The filter is inserted
into the signal path to remove
the fundamental frequency com-
ponent and pass harmonics and
noise for the distortion and
SINAD measurement modes. Refer
to Figure 4-7.

4-58. The notch filter con-
sists of a state-variable band-
pass filter and a balance
amplifier, U3a. In operation
the band-pass filter is tuned
to the fundamental frequency
measured by the counter cir-
cuits. The output of the band-
pass filter is then subtracted
from the input signal, leaving
only the harmonic and noise
components of the input signal.
Fine adjustment of the notch
center frequency and the
amplitude of the band-pass out-
put is accomplished by two con-
trol loops which operate to
reduce the in-phase and quadra-
ture components of the fun-
damental signal at the output
of the balance amplifier.

4-59. The individual in-~-
tegrators in the filter are
identical, so only one will be
described in detail. The out-
put from summing amplifier Ula
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is applied to a series of eight
resistors. The values of these
resistors, R6 through R13, are
chosen in a binary series to
operate as a discrete 8 bit D/A
converter. These resistors are
selected for frequency tuning
within a selected frequency
band by FET switches Q1 through
Q8. Capacitors C3 through C7
are selected by FET witches Q9
through Q12 for integrator
tuning over five frequency
bands. Integrating amplifier
U3b completes the integrator
(TP2). Coarse tuning of the
filter is provided by the
selection of resistor and
capacitor combinations by the
control program. Data from the
control program is latched in
data latches U4 and U5. The 12
comparators contained in Us,
U7, and U8 and associated pull-
up resistors R29, and R30 act
as level translators to convey
the latched TTL data to gate
drive 1levels necessary to
operate the FET switches.

4-60. The band-pass filter
output is generated at the out-
put of inverting amplifier U2a
(TP3). Balance amplifier U3a
subtracts the band-pass output
from the filter input signal
forming a mnotch filter
response. The output of the
balance amplifier is further
amplified with a gain of 10 by
Ul0 and associated circuits.
Analog switch Ulla and b in
conjunction with buffer Ul2a
select the gain depending on
range information from the con-
trel program. The output of
Ul2a (TP10) 1is further
processed by the detector cir-
cuits and used in the distor-
tion and SINAD measurement
modes.

4-18

4-61. The balance and tuning
of the filter is controlled by
synchronously detecting and
reducing the in-phase and quad-
rature components of the fun-
damental at the output of Ul2a.
comparators Ul3a and b detect
the in-phase (TP2) and quadra-
ture (TP5) signals in the band-
pass filter and generate gate
switching levels for chopper
FETs Q25 and Q26. Amplifier
Ul2b inverts the output of Ul2a
and provides an out-of-phase
signal to be used in generating
full-wave rectified signals for
the tune and balance in-
tegrators. The rectifier
operates as follows: During
the time that switches Q25 and
Q26 are shorted to ground a
current flows in resistors R48
and R49 to the integrators.
When Q25 and Q26 are open,
twice as much current at the
opposite phase flows through
resistors R42, R47 (TP6), R43,
and R50 (TP8). 8Since the cur-
rents are out of phase the net
current flow is the same and in
the same direction providing a
full-wave rectified currents to
the integrators. Integrating
amplifiers Ul4 and Ulé generate
error voltages in proportion to
any in-phase or quadrature er-
ror currents. The integrator
time constants are selected by
analog switch Ul1l5 and
capacitors C27 through C30 to
allow optimum tracking dynamics
across the tuning range of the
filter. The tune and balance
error voltages are applied to
four-quadrant multipliers U1l7
and Uls8. The current outputs
through pin 4 of each multi-
plier is summed together and
amplified by Ulb. The output
of Ulb is the product of the
tune and balance error voltages

and the in-phase and gquadrature.
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signals which are summed back
into the filter through Ula to
cancel tuning and balance er-
rors. The control loops can be
disabled to aid in
troubleshooting the notch fil-
ter circuits by removing jumper
J1l.

4-62, A tune status output
signal is generated by tune in-
tegrator Ul4 (TPll). A window
detector on the counter plug-in
board monitors the tune status
to determine if the notch fil-
ter is properly tuned. Tune
and balance adjustments R57 and
R58 are adjusted to null out
any error voltages in the con-
trol loops which would limit
the effective depth of the
notch filter.

4-63. A3 Detector Circuits.
The detector circuits provide
the post notch gain, low-pass
filters and the rms and average
detectors for the Model 1120.
Refer to Fiqure 4-8.

4-64. Relay Kl is selected by
the control program to insert
the notch filter into the sig-
nal path in the distortion and
SINAD measurement modes. In
all other modes the filter is
bypassed. Analog switches U3a
and b with resistors R3 and R4
form a programmable attenuator
with 0 dB or 20 4B of attenua-
tion. This attenuator is fol-
lowed by amplifier U4 having a
gain of 20 dB determined by R5
and Ré6. The attenuator and
amplifier combination form a
programmable 0 dB or 20 dB gain
stage. The amplifier is ac-
tively clamped by diodes CR2
and CR3 to the bipolar voltage
reference formed by CR6, CR7,
and R13. All output swings of
amplifier U4 will be limited to

4~20

less than +- 10 volts peak
preventing the stage fron
saturating and enabling fast
recovery after transients. The
output of U4 (TP1) is AC
coupled to another programmable
attenuator consisting of analog
switch USa through 4 and R7
through R10. Amplifier U7 is
an identical clamped gain
stage as U4 with a gain of 20
dB. The combination of the
attenuator and amplifier form a
programmable gain stage with
gain selections of 1X, 2X, 5X,
and 10X.

4~-64. Following the gain
stages (TP2) is the low-pass
filter selections. Analog
switch U8 selects the various
filter values for the 30 kHz,
80 kHz, 220 kHz or >500 kHz
low-pass filters. Unity gain
buffer U9k completes the
selected filter (TP3).

4-65. Amplifier U9a and as-
sociated components form a 5 Hz
high-pass filter which deter-
mines the low frequency
bandwidth of the Model 1120.
Buffer amplifier Ul0a and CRS,
CR9 and R27 present the detec-
tor output signal to the rear
panel MONITOR output connector
for external analysis (TP4).

4-66. The complete detector
amplifier and attenuator chain
is programmable for a gain
change of 0 to 40 4B in 1X, 2X,
or 5X increments. In the dis-
tortion and SINAD modes the 20
dB amplifier on the notch fil-
ter plug-in board increases the
chain to a total combined gain
of 60 dB. The programmable
gain is required to maintain a
constant level of between 1.2
and 3 volts at the rms and
average detectors to preserve
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the resolution and accuracy of
the analyzer over a wide
dynamic range. The rms detec-
tor consists of Ull and as-
sociated components. The out-
put of the rms detector (TP5)
is a DC level egual in
amplitude to the rms value of
the input signal. The average
detector consists of Ul0b and
associated components. Ul0b
forms a full wave rectifier
circuit and €32 filters the
output to a DC level repre-
senting the average value of
the input signal (TP6). FET
switches Q1 and Q2 select one
of the two detectors for
measurement by one channel of
the A/D converter on the coun-
ter plug-in board. Resistors
R37 and R37 balance the gain of
the average and rms detectors
to be equal for a sine-wave in-
put waveform. Inverting
amplifier Ul3b presents a posi-
tive 0 to 3 wvolt level to the
A/D converter (TP7).

4-67. Detector selection is
controlled by the data latched
in U2 by the control program.
The TTL data from the latch is
converted to gate drive levels
for Q1 and Q2 by Ul2a and b and
associated components. Gain,
filter and input selection data
is also latched in U2. Dual
one-of-four decoder U6 decodes
the latched data to analog
switches U5 and US.

4-68. A6 Bource Circuits.
The source oscillator is a
digitally tuned, automatically

leveled state-variable oscil-
lator. The source circuits
generate a sinusoidal audio
waveform at a c¢onstant
amplitude over a frequency
range of 10 Hz to 140 kHz.
Refer to Figure 4-9.

4-69. The source oscillator
consists of a state-variable
oscillator and a automatic
level control (ALC) loop. In
operation the oscillator is
coarse tuned to the selected
frequency and then the actual
frequency is measured by the
counter circuits and fine ad-
justments are made by the con-
trol program to achieve an ac-
curate frequency.

4=-70. Coarse frequency tuning
is achieved by adjusting the
time constant of the two in-
tegrators. The individual in-
tegrators are identical, so
only one will be described in
detail. The output from sum-
ming amplifier Ul2a is applied
tc a series of eight resistors.
The values of these resistors,
R49 through R56, are chosen in.
a binary series to operate as a
discrete 8 bit D/A converter.
These resistors are selected
for frequency tuning within a
selected frequency band by FET
switches Q18 through Q25.
Capacitors C18 through C22 are
selected by FET switches Q14
through Q17 for integrator
tuning over five freguency
bands. Integrating amplifier
Ul2b completes the integrator
(TP*). Coarse tuning of the
oscillator is provided by the
selection of resistor and
capacitor combinations by the
control program. Data from the
control program is latched in
data latches U15 and Ulé6. The
12 comparators contained in
U13, Ul4, and Ul7 and as-
sociated pull-up resistors R61,
R62, and R63 act as level
translators to convey the
latched TTL data to gate drive
levels necessary to operate the
FET switches.
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4-71. The oscillator output is
generated at the output of in-
tegrating amplifier Ul2b (TP*).
A limiter circuit formed by
CR11 through CR16 and R38
through R40 prevent overload
transients in the output which
may occur during frequency
transitions.

4-72. The leveling and fine
tuning of the oscillator is
controlled by adjusting the in-
phase and quadrature components
of the source signal at the
output of Ulz2b.
cuits sample the positive peak

of the sine wave and compare

the peak level to a voltage
reference. The difference is
sampled by an error integrator
and applied to gain control
¢ircuits which work to reduce
leveling errors by adjusting
the feedback of the in-phase
component.

4-73. A quadrature detector is
formed by Ul and associated
components. The output of Ul
is a TTL compatible square wave
used in the ALC loop to detect
the peak of the source output
waveform. The output of Ul is
buffered by gate U6a and is
present at the rear panel SYNC
output connector. Diodes CR9
and CR10 and resistor R28
provide reverse voltage protec-
tion. The SOFRQ output is ap-
plied to the counter circuits
to enable internal measurement
of the actual source frequency.

4-74. The source output signal
is AC coupled by €27 and Ré65
and applied to a track-and-hold
circuit, U9. The quadrature
detector generates the track
and hold control signal which
tracks the rise of the sinusoid
and holds the peak value for

4-22

The ALC cir-.

180 degrees. The output of U9
is sampled by Ul0 immediately
following the start of the hold
period. The heold period of U9
effectively extends the peak of
the sinusoid to eliminate sam-
pling aperture errors. The 30
us sampler aperture is deter-
mined by one-shot US5a and
timing network C5 and R7. The
output of Ul0 is a DC level
equal to the positive peak
amplitude of the source output
signal. Voltage reference U1l9
generates +5 volts which is ap-
plied to a voltage divider net-
work formed by R2, R3, and R4.
Oscillator calibration adjust-
ment R2 allows fine adjustment
of the source output level.
The output of Ul0 is subtracted
from the calibration reference
by amplifier U2b and associated
components forming an error
voltage. Error integrator U3
is enabled by shunt chopper Q1
during the 30 uS sampling
period. A level translator
circuit consisting of U4 and
associated components convert
the TTL sampling signal to gate
drive levels to control FET Q1.
The output of the error in-
tegrator, U3, is amplified by

‘U2a and applied to four-

quadrant multiplier U8 to com-
plete the ALC control 1loop.
One-shot USb and timing network
R8 and Cé6 forms a start-up cir-
cuit which triggers after a 200
mS absence of the dguadrature
signal. When USb triggers, U9
and Ul0 are set in track and
sample modes to guarantee os-
cillation when the power is
first applied and when there is
no quadrature signal.

4-75. The fine tune and ALC
error voltages are applied to
four~quadrant multipliers U7
and U8. The current outputs
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througlf pin 4 of each multi-
plier is summed together and
amplified by Ulla. The output
of Ulla is the product of the
ALC error and fine tune
voltages and the in-phase and

guadrature signals which are
summed back into the oscillator
through Ul2a. The ALLC control
loop can be disabled to aid in

~troubleshooting the oscillator

circuits by removing U8. In
this design The ALC control

locop operates to reduce oscil-

lation, therefore, removing U8
causes the oscillator level to
increase to the limit set by
the limiter circuits control-
ling Ul2b. The oscillator and
ALC circuits can then be inves-
tigated individually.

4-76. A7 oOutput Circuits.

The output circuits consist of
the floating power output
amplifier, the variable gain
and attenuation to cover a
level range of 0.1 mV to 6
volts, and the programmable DC
voltage used to fine tune the
frequency of the source cir-
cuits. Refer to Figure 4-10.

4-77. The source oscillator
output is applied to resistors
R13 through R22. The values of
these resistors are chosen in a
binary series to operate as a
discrete 12 bit D/A converter.
These resisters are selected
for level increments within
the 6 volt, 3 wvolt, or 300 mV
level range by FET switches Q3
through ¢14. The three most
significant bits are trimmed
for maximum accuracy by resis-
tor R15, R17, and R21. Data
from the control program is
latched in data latches U4 and
us. The 14 comparators con-
tained in U6 through U9 and as-
sociated pull-up resistors R4,

4-24

R5, and R6 act as level trans-
lators to convey the latched
TTL data to gate drive levels
necessary to operate the FET
switches. Amplifier Ul0 is a
programmable gain stage with
gain selections of 1X or 2X.
When FET switch Q16 is open,
resistor R34 and FET Q17 con-
figure the amplifier for a gain
of 2 for the 3 to 6 volt range.
When Q16 is closed R33 reduces
the gain to 1 for the 3 volt
and 300 mV level ranges. In
the signal-to-noise measurement
mode, Q15 is and C9 are used to
sgquelch the source output
during the noise measurement
interval.

4-78. The output amplifier is
formed by Ull and Ul2. High
side amplifier, Ull, is con-
nected as an inverting stage
while low side amplifier, Ul2,
is non-inverting. The 600 ohm
source output impedance is
determined by the sum of R41
and R44. The combination of
positive and negative feedback
around the the output
amplifiers yield a symmetrical
differential output with high
common mode rejection. The
output amplifier circuits are
protected against reverse power
overload by clamping diodes CR3
through CR6, resistors R47 and
R48, and fuses F1 and F2.
Relay K3 provides a ground
reference for the floating out-
put circuits by connecting the
LOW terminal through fuse F2 to
chassis ground in the non-
floating mode. Relay K3 is
energized through Ql and R11l by
data latched in U4. A 20 4B
attenuator used on the 300 mV
range is formed by R49, R51 and
R52. Relays Kl and K2 are
energized alternately by Q2 and
Q18 to engage or bypass the at-
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tenuator.

4-79. The fine tune voltage
is generated by 12 bit D/A con-
verter Ul. A 10 volt reference
for the D/A converter is

provided by U3. Amplifier Uz2a
provides a 0 to ~10 volt output
from the D/A converter while
U2b and resistors R1l, R2, and
R3 generate a «6.7 to +13.4
volt output range to tune the
source oscillator.
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5~-1. INTRODUCTION.

§-2. This sections contains
the safety requirements,
required test equipment, and
procedures for cleaning,
removal and replacement, in-
spection, performance test, and
adjustment for the Model 1120
Audio Analyzer.

5-3. SBAFETY REQUIREMENTS.

5-4. Although this instrument
has been designed in accordance
with international safety
standards, general safety
precautions must be observed
during all phases of operation,
service and repair of the in-
strument. Failure to conmply
with the precautions listed in
the Safety Summary at the front
of this manual or with specific
warnings given throughout this
manual could result in serious
injury or death. Service and
adjustments should be performed
only by qualified service per-
sonnel.

5-5. REQUIRED TEST EQUIPMENT.

5-6. Test equipment required
for the performance tests and
adjustments is listed in Table
5-1. Any equipment that
satisfies the critical
specifications in the table may
be substituted for the recom-
mended models. However, the
performance tests are based on
the assumption that the recom-
mended test equipment is used.

5-7. CLEANING PROCEDURE.

5-8. Painted surfaces can be
cleaned with a commercial,
spray-type window cleaner or
with a mild soap and water
solution.

CAUTION

Avoid the use of chemical
cleaning agents which might
damage the plastics used in the
instrument. Recommended clean-
ing agents are isopropyl al-
cohol, a solution of 1 part
kelite and 20 parts water, or a
solution of 1 % mild detergent
and 99 % water.

5-9. REMOVAL AND REPLACEMENT.

5=-10. Instrument covers.
Remove the instrument covers as
follows:

a. Disconnect the power cord
and all signal cables from
the instrument.

b. Remove the three screws
located at the rear cof the
cover.

c. Slowly lift the cover up
and to the rear.

d. Turn the unit over and
remove the bottom cover in
the same manner as the top
caver was removed.

e. To replace the covers
reverse the removal pro-
procedure.



TABLE 5-1. RECOMMENDED TEST EQUIPMENT.

INSTRUMENT
TYPE

CRITICAL
SPECIFICATIONS

S8UGGEBSTED
MODEL

AC/DC Calibrator

Frequency Range:
10 Hz to 200 kHz

Fluke Model
5100B-03

O
v
)

Level Range:
InV to 300 V
Flatness: 3
+- 0.3 %; 10 - 30 Hz *!
+~- 0.25 %; 30 Hz - 200 kHz
AC Accuracy: :
+- 0.1 %; 50 Hz - 50 KHz :d
DC Accuracy: +- 0.05 %

Audio Oscillator  Frequency Range:
5 Hz to 500 kHz
Level Range:

Tektronix ?3
Model SG502 iy

0 to 3 V rms ™
Flatness: 5§
+- 0.3 dB ‘
Frequency Counter Frequency Range: HP Model
10 Hz to 200 kHz 5345A
Accuracy: 0.1 ppm
A
Digital Voltmeter AC Accuracy: +- 1.0 % Fluke Model 5}
Resolution : 8840A-09

1 uv; 0 to 200 mV

10 uv; 200 mV to 2 V

100 uv; 2 V to 20 V
DC Accuracy: +- 0.2 %

£

i

icrinicd

Frequency Range: HP Model
20 Hz to 50 kHz 3581A

Bandwidth: 10 Hz

Display Range: > 70 dB

Wave Analyzer

Frequency Frequency: 10 MHz House
Standard Level: TTL compatible Standard
Accuracy: 0.1 ppm
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TABLE 5-1. CONTINUED.

INSTRUMENT CRITICAL SUGGESTED
TYPE BPECIFTICATIONS MODEL
Variac/Line 20 % variation about 100, Powerstat
Monitor 120 or 240 volts Model
3PN116B
Balanced Cable Two conductor shielded Boonton
balanced line 954021
Adapters Single binding post to Boonton
(4 req.) BNC (M) 954018

5-11. Display/Keyboard Access.
To gain access to the display
and keyboard proceed as
follows:

a. Remove the instrument
covers as described in
paragraph 5-10.

b. Remove the three screws
that hold the top trim ex-
trusion.

c. Remove the trim strip.
CAUTION

When removing the display win-
dow be careful not to scratch
the inner surface of the win-
dow.

a. Remove the plastic display
window.

e. Turn the instrument over
and remove the three
screws that hold the bot-
tom trim extrusion.

£. Remove the trim strip.

g. Tilt the bottom of the
front panel away from the
instrument until all
switches are clear. Pull
the front panel up to
clear the center trim ex-
trusion for access.

h. T o replace the
display/keyboard reverse
the removal procedure.

5-12. Plug-in Circuit Boards.
Remove the plug-in circuit
boards as follows:

a. Remove the instrument
covers as described in
paragraph 5-10.

b. Grasp the circuit board
extractors, pull up, and
slide the circuit board up
and out of the instrument.

c. To replace the circuit
board reverse the removal
procedure.

5-13. Optional Filters.
Install the optional filters as
follows:
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a. Remove the instrument top
cover as described in
paragraph 5-10.

b. Remove the Filter board
(brown extractors). Refer
to paragraph 5-12. Place
the board on a flat work-
ing surface with the com~
ponents up and the extrac-
tors at the top.

NOTE

There are two positions avail-
able for optional filters.
These positions are located on
the right and left-center part
of the circuit board. The
right position corresponds to
optional filter # 2 which is
activated by the rightmost op-
tional filter key on the front
panel and the left-center posi-
tion corresponds to optional
filter # 1 which is activated
by the leftmost optional filter
key. Either position will ac-
commodate any of the available
optional filters.

c. Install the optional fil-
ter in the desired posi-
tion.

d. Replace the circuit board.
WARNING

There are voltages at various
points in the instrument which
can, 1if contacted, cause per-
sonal injury. Observe all
safety precautions. Service
and adjustments should be per-
formed by trained service per-
sonnel only.

e. Connect power to the in-
strument and set the Power

ON/OFF switch to ON.

f. Set the option switch
A451-7 to the open posi-
tion.

g. Depress the LCL/INIT key.

h. After the initialization
sequence is complete,
depress the SPCL key and
for each filter installed
enter the special option
number listed in Table 5-2
that defines the filter
type and the installation

position.

i. Set the option switch
A4S1-7 to the closed posi-
tion.

j. Set the Power ON/OFF
switch to OFF and discon-
nect all power to the in-
strument.

k. Replace the instrument top
cover.

5=14. Firmware.
Remove the EPROM as follows:

a. Remove the instrument top
cover as described in
paragraph 5-10.

b. Remove the CPU board
(green extractors). Refer
to paragraph 5-12. Place
the board on a flat work-
ing surface with the com-
ponents up.

CAUTION

When removing and replacing an
integrated circuit (IC) note
the mark or notch used for pin
number identification.

Cc. Locate EPROM A6Ul4. Remove
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TABLE 5-2. OPTIONAL FILTERB;

FILTER TYPE SPECIAL OPTION CODE CALIBRATION SETTINGS
LEFT POS. RIGHT POS. FREQUENCY LEVEL
NO FILTER 10 20 N/A N/A
400 Hz 11 21 1000 Hz 3.000 V
CCITT 12 22 800 Hz 3.000 V
CCIR 13 23 ' 6300 Hz 3.000 V
CCIR/ARM | 14 24 6300 Hz . | 3.000 V
A WTNG 15 25 1000 Hz 3.000 V
B WTNG 16 26 1000 Hz 3.000 V
C WING 17 27 1000 Hz 3.000 V
AUDIO 18 28 1000 Hz 3.000 V
C-MESSAGE 19 29 1000 Hz 3.000 V

the IC with a straight
pull away from the board.

d. Install the replacement
IC.

e. Replace the circuit board.
WARNING

There are voltages at various
points in the instrument which
can, 1if contacted, cause per-
sonal injury. Observe all
safety precautions. Service
and adjustments should be per-
formed by trained service per-
sonnel only.

f. Connect power to the in-

strument and set the Power
ON/OFF switch to ON.

g. Depress the LCL/INIT Kkey
to initialize the instrument.

h. The new firmware number
will appear in the SOURCE dis-
play for a few seconds before
the instrument resumes normal
operation.

i. Set the Power ON/OFF
switch to OFF and disconnect
all power to the instrument.

je. Replace the instrument top
cover.

5-15. Component Removal.
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Most components are readily ac-
cessible for inspection and re-
placement when the instrument
covers are removed. Solid-
state circuit components,
mounted on plug-in circuit
boards, are used throughout the
instrument. Standard printed
circuit board maintenance tech-
niques are required for removal
and replacement of parts. Ex-
cessive heat must be avoided; a
low wattage soldering iron and
suitable heat sinks should be
used for all soldering and un-
soldering operations.

5=16. INBPECTION.

5=17. If an equipment malfunc-
tion occurs, perform a visual
inspection of the instrument.
Inspect for signs of damage
caused by excessive shock,
vibration, or overheating, such
as broken wires, loose hardware

and parts, loose electrical.

connections, or accumulations
of dirt and other foreign mat-
ter. Correct any problems dis-
covered, then perform the per-
formance tests to verify that
the instrument is operational.
If a malfunction persists or
the instrument fails any of the
performance tests, refer to the
adjustment procedure. After
the instrument has been ad-
justed, perform the performance
tests again to verify instru-
ment operation.

5~18. PERFORMANCE TESTS.

5-19. The performance tests
should be performed about every
12 months or after the instru-
ment has been repaired. The
performance tests may also be
performed when the instrument

5-6

is first received to verify in-
strument performance.

5-20. Initial calibration.
Calibrate the instrument as
follows:

a. Set the Power ON/OFF
switch to ON.

b. Depress the LCL/INIT key
to initialize the instru-
ment.

c. Connect the 50 Hz -~ 50 kHz
Calibrator output to the
Analyzer input HI and LOW
using the balanced cable
and adapters.

d. Set the cCalibrator to a
frequency of 1 kHz and a
level of 3.000 volts and
enable the Calibrator out-
put.

e. Enable the Analyzer input
float mode.

f. After the Analyzer
nmeasurement settles, enter
special function 20 which
calibrates full scale AC
level. The Source display
will indicate the - CAL -
message momentarily and
any errors will be
reported. The calibration
will take approximately 2
seconds after which the
Source display will indi-
cate special function 10.

g. If any of the optional
filters are installed, set
the calibrator to the
reference freguency and
level listed in Table 5-2
designated for the filter
to be calibrated and
enable the Calibrator out-
put.

/1



Enter the special function
that corresponds to the
filter position to be
calibrated. Special func-
tion 21 will calibrate the
optional filter # 1 in-
stalled in the leftmost
position while special
function # 22 calibrates
optional filter # 2 in-
stalled in the rightmost
position. The Source
display will indicate the
- CAL - message mnomen-
tarily and any errors will
be reported. The calibra-
tion will take ap-
proximately 1 second after
which the Source display
will indicate special
function 10.

set the cCalibrator to a
level of 0.000 volts DC.

Depress the DC key to
enable the DC level
measurement mode.

After the Analyzer
measurement settles, enter
special function 23 which
calibrates DC level off-
set. The Source display
will indicate the - CAL -
message momentarily and
any errors will be
reported. The calibration
will take approximately 2
seconds after which the
Source display will indi-
cate special function 10.

Set the Calibrator to a
level of 3.000 volts DC.

After the Analyzer
measurement settles, enter
special function 24 which
calibrates full scale DC
level. The Source display

will indicate the - CAL -
message momentarily and
any errors will be
reported. The calibration
will take approximately 2
seconds after which the
Source display will indi-
cate special function 10.

§=21. DC Level Accuracy.

On the Audic Analyzer depress
the LCL/INIT key to initialize
the instrument. After the in-
itialization sequence 1is com-
plete enable the DC low-pass

 filter and enter special func-

tion 17 to enable the slow
detector mode. Connect the DC
Calibrator output using the
balanced cable and adapters to
the Analyzer input HI and LOW
terminals. Enable the Analyzer
floating mode and enter the
Calibrator settings 1listed in
Table 5-3 and record the
Analyzer DC level readings.

5-22. AC Level Accuracy.

The Analyzer AC level accuracy
is first verified and recorded
using a precision AC/DC
calibrator. The Source AC
level is then compared directly
to the measurement of the
calibrator at the same
amplitude thereby eliminating
any Analyzer measurement er-
rors. To minimize any effects
of stray capacitance the output
of the Source oscillator is
terminated in 600 ohms. The
error caused by the output im-
pedance and termination are
measured and calculated out.

5-23. Analyzer Level Accuracy.
Oon the Audio Analyzer depress
the LCL/INIT key to initialize
the instrument and enter spe-
cial function 17 to enable the
slow detector mode. Connect
the 50 Hz - 50 kHz Calibrator
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output using the balanced cable
and adapters to the Analyzer
input HI and LOW terminals.
Enable the Analyzer floating
mode and enter the Calibrator
settings listed in Table 5-4
and record the Analyzer AC
level readings.

5-24. S8ource Output Impedance.
On the Audio Analyzer depress
the LCL/INIT key to initialize
the instrument and enable the
Source floating mode. Connect
the Source output HI and LOW
using the balanced cable and

adapters to the Analyzer input

HI and LOW. Perform the fol-
lowing procedure.

a. on the Audio Analyzer
enter a Source level of
3.000 Volts.

b. Enable the Analyzer Ratio
mode.

c. Connect the 600 ohm load
across the binding post
adapters at the input of
the Analyzer.

d. Note the display and cal-
culate the Source output
impedance using the fol-
lowing formula and record
Zout in Table 5-5.

2 = ( 100.6 ¥ - 1) * 596.4
out disp %

e. Calculate the impedance
correction factor using
the following formula and
record CalF in Table 5-5.

CalF = 4+ 596.4 )
96.4

5=25, 8ource Level Accuracy.
on the Audio Analyzer depress
the LCL/INIT key to initialize

the instrument. Connect the
Source output HI and LOW using
the balanced cable and adapters
to the Analyzer input HI and
LOW. Connect the 600 ohm load
across the binding post adapt-
ers at the Analyzer input and
enable the Analyzer floating
mode. Perform the following
procedure.

a. On the Audio Analyzer
Enter each Source
frequency and level set-
ting listed in Table 5-6.

b. Note the analyzer display
and calculate the actual
output level error using
the following formula and
record the results in the
ACTUAL column in Table 5-
6.

ACTUAL = Vg, * CalF - Vg,

where:

ACTUAL is the actual Scurce
level

Vasr is the displayed

level measurement
CalF is the Source im-
pedance calibration
factor in Table 5~5
Veal is the identical
calibrator measure-
ment in Table 5-4

5=-26. AC Level Flatness.

The level flatness test is made
in the ratio mode where the
ratio reference is set at a
frequency of 1 kHz and at a
specific test level. The
frequency is then varied and
the resultant relative
amplitude errors are measured.
In this test the Analyzer flat-
ness is first verified using

]
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the precision AC calibrator and
recorded. The Source flatness
iz then measured at the same
test levels and compared to the
measurements using the
calibrator thereby eliminating
the Analyzer measurement er-
rors.

5-27. Analyser Flatness.

On the Audio Analyzer depress
the LCL/INIT key to initialize
the instrument and enter spe-
cial function 17 to enable the
slow detector mode. Connect
the 10 Hz to 10 MHz Calibrator
output using a BNC coax cable
and the 50 ohm feedthrough ter-
mination to the Analyzer HI in-
put connector. Perform the
following procedure for each
test level listed in Table 5-7.

a. On the Calibratoy enable
the wideband source out-
put and enter the
Calibrator 1level at a
frequency of 1 kHz.

b. on the Audio Analyzer
enable the level ratio
mode to set the flatness
reference.

c. On the Calibrator enter
the test frequencies and
special functions indi-

cated in Table 5-7 and

record the Analyzer ratio
measurements in the ACTUAL
column.

5-28. Bource Flatness.

on the Audio Analyzer depress
the LCL/INIT key to initialize
the instrument. Connect the
Source output HI and LOW using
the balanced cable and adapters
to the Analyzer input HI and
LOW. Enable the Analyzer
floating mode and connect the
600 ohm load across the binding

post adapters at the Analyzer
input. Perform the following
procedure for each test level
listed in Table 5~8.

a. On the Audio Analyzer
enter the Source level at
a frequency of 1 kHz.

b. Enable the level ratio
mode to set the flatness
reference.

c. Enter the test frequencies
indicated in Table 5-8.

d. Note the display and cal-
culate the actual Source
flatness by using the for-
mula below and record the
result in the ACTUAL
column.

ACTUAL = %pgr = %ot + 100 %

where:

ACTUAL is the actual Socurce
flatness

¥nmsr is the Analyzer
measurement indica-
tion.

%act 15 the calibrated

Analyzer flatness as
recorded in Table 5-7

5-29. Frequency Accuracy.

On the Audio Analyzer depress
the LCL/INIT key to initialize
the instrument. Connect the
Source output HI and LOW using
the balanced cable and adapters
to the Analyzer input HI and
LOwW. Connect the SYNC output
on the rear panel to the
Frequency Counter CHANNEL A in-
put. On the Aaudioc Analyzer
depress the Analyzer FREQ key
and enter a Source level of 3
volts. Set the Fregquency Coun-
ter controls as follows:



FUNCTION FREQ A
GATE TIME 100 mS
DISPLAY POSITION AUTO
LEVEL PRESET
SLOPE +

ATTEN 1 MEG, X1
AC/DC AC
CHECK/COM/SEP SEP

5=30. For each test frequency
listed in table 5-9 perform the
following procedure.

a. On the Audio Analyzer set
the Source oscillator to
the test frequency.

b. Verify that the Source
frequency accuracy is
within the specified limit
using the external
Frequency Counter.

c. Record the result, pass or
fail in Table 5-9.

d. Verify the Analyzer
frequency measurement
accuracy by comparing the
external counter and
Analyzer frequency
measurements.

e. Record the result, pass or
fail, in Table 5-10.

5-31. Low-Pass Filter Ac~
curacy.

The filter accuracy test is
made by setting an amplitude
ratio reference at a frequency
of 1 XkHz and adjusting the
frequency at the same reference
level for a display of -3.01
dB or 70.7 %. The frequency is
then measured and recorded.

5-32. ©On the Audio Analyzer
depress the LCL/INIT Kkey to
initialize the instrument.
Connect the output of the Test

5-10

Oscillator to the input of the
Audio Analyzer and terminate
the Analyzer input with 600
ohms. Set the Test Oscillator
to a frequency of 1 kHz +- 10
Hz and a level of 2 volts +- 50
mvV. Enable the Analyzer level
ratio mode and depress the dB
key. Perform the following
procedure for each filter
listed in Table 5-11.

a. Enable the specified low-
pass filter.

b. Adjust the Test Oscillator

frequency for a display
indication of -3.01 dB +-
0.05 d4B.

c. Depress the Analyzer FREQ
key and record the
frequency in Table 5-11.

5-33. Residual Distortion And
Noise.

In this test the Source output
is connected to the Analyzer
input and the combination of
distortion and noise is
measured at various frequencies
and levels. In this manner the
Source and the Analyzer are
measured simultaneously. If
either the Source or Analyzer
is out of specification, a
known to be good Source or
Analyzer can be substituted to
determine which part of the in-
strument is at fault.

5-34. On the Audio Analyzer
depress the LCL/INIT key to
initialize the instrument.
Connect the Source output HI
and LOW using the balanced
cable and adapters to the
Analyzer input HI and LOW and
connect the 600 ohm load across
the binding post adapters at
the Analyzer input. Enable the
Source and Analyzer floating
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modes and depress the DIST and
DB keys. Perform the following
procedure.

a. Enter the socurce level and
frequency listed in Table
5=12.

b. Enable the low-pass filter
specified in the BW
colunmn.

C. Record the distortion
measurement in Table 5§-12.

5=-35. Residual Bignal~to-Noise
Ratio. In this test the Source
output is connected to the
Analyzer input and the residual
signal-to-noise is measured at
various frequencies and levels.
Due tc the synchronous nature
of the measurement the Source
and Analyzer of one instrument
must be used together.

5-36. On the Audio Analyzer
depress the LCL/INIT key to
initjalize the instrument.
Connect the Source output HI
and LOW using the balanced
cable and adapters to the
Analyzer input HI and LOW and
connect the 600 ohm load across
the binding post adapters at
the Analyzer input. Enable the
Source anhd Analyzer floating
modes and depress the S/N key.
Perform the following proce=-
dure.

a. Enter the Source level and
frequency listed in Table
5-13.

b. Enable the low-pass filter
specified in the BW
column.

c. Record the signal-to-noise
measurement in Table 5-13.

5-37. Common Mode Rejection
Ratio,

On the Audio Analyzer depress
the LCL/INIT key to initialize
the instrument. Connect the
Source output HI to both
Analyzer inputs HI and LOW
using BNC cables and a Tee
adapter and enable the Analyzer
floating mode. Depress the
Analyzer LEVEL key and dB key
and perform the following pro-
cedure.

a. Set the Source oscillator
to the test frequency and
level listed in Table 5-
14.

k. Record the analyzer
measurement in Table 5-14.

5-38. Optional Filter Ac-
curacy.

The filter accuracy tests are
made by setting an amplitude
ratio reference at a reference
frequency and recording the
relative amplitude at other
specified test frequencies.
The results are then compared
to the specification limits.

5-39,. Optional Filter Test
Connections.

Perform the test setup as
follows:

a. On the Audio Analyzer
‘depress the LCL/INIT key
to initialize the instru-
ment.

b. Connect the Source output
to the Audio Analyzer in-
put using the balanced
able and adapters

c. terminate the Analyzer in-
put with 600 ohms and
enable the Analyzer input
floating mode.

5-11



5-40. 400 Hg High-Pass Filter
Accuracy.
Perform the test as follows:

a. Set the Source to a
frequency of 1 kHz and a
level of 2 volts.

b. Enable the Analyzer level
ratioc mode and depress the
dB key.

c. Enable the 400 Hz high-
pass filter.

da. Adjust the Source
frequency for an Analyzer
display indication of
-3.01 4B +- 0.05 dB.

e. Record the Source
frequency in Table 5-15.

5-41. CCITT Filter Accuracy.
Perform the test as follows:

a. Set the Source to a
frequency of 800 Hz and a
level of 2 volts.

b. Enable the Analyzer level
ratio mode and depress the
dB key.

c. Enable the CCITT weighting
filter.

d. Set the Source oscillator
to the frequencies listed
in Table 5-16 and record
the Analyzer 1level
measurements.

5~42. CCIR, CCIR/ARM Filter
Accuracy.
Perform the test as follows:

a. Set the Source to a
frequency of 1000 Hz for
the CCIR filter or 2000 Hz
for the CCIR/ARM filter

5-12

and a level of 2 volts.

b. Enable the Analyzer level
ratio mode and depress the
dB key.

c. Enable the CCIR or the
CCIR/ARM band-pass filter.

d. Set the Source oscillator
to the frequencies listed
in Table 5-17 or 5-18 for
the respective CCIR or
CCIR/ARM filter and record
the Analyzer 1level
measurements.

5-43. A, B, and C Weighting
Filter Accuracy.
Perform the test as follows:

a. Set the Source to a
frequency of 1000 Hz and a
level of 2 volts.

b. Enable the Analyzer level
ratio mode and depress the
dB key.

c. Enable the A, B, or C
Weighting filter.

d. Set the Source oscillator
to the frequencies listed
in Table 5-19, 5-20 or 5-
21 for the respective A,
B, or C weighting filter
and record the Analyzer
level measurements.

5~44. AUDIO Band~Pass Filter
Acouracy.
Perform the test as follows:

a. Set the Source to a
frequency of 1 kHz and a
level of 2 velts.

b. Enable the Analyzer level
ratic mode and depress the
dB key.
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Enable the AUDIO band-pass
filter.

set the Source freguency
to 22.4 Hz and fine adjust
the frequency for an
Analyzer display indica-
tion of -3.01 4B +- 0.05
dB.

Record the Source
frequency in Table 5=-22.

Set the Source frequency
to 22.4 kHz and fine ad-
just the frequency for an
Analyzer display indica~-
tion of -3.01 4B +~- 0.05
dB.

Record the Source

5"‘50

frequency in Table 5-22.

C-MESBAGE Filter Ac-

guracy.
pPerform the test as follows:

a.

Set the Source to a
frequency of 1000 Hz and a
level of 2 volts.

Enable the Analyzer level
ratio mode and depress the
dB key.

Enable the C-MESSAGE
weighting filter.

Set the Source oscillator
+o the frequencies listed
in Table 5-23 and record
the Analyzer level
measurenents.
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TABLE 5-3. DC LEVEL ACCURACY TEBT RECORD.
DC CALIBRATOR AUDIO ANALYZER DC LEVEL MEABUREMENT
LEVEL MINIMUM ACTUAL MAXIMUM
0.500 V c.488 0.512
1.000 V 0.987 1.013
2.000V 1.984 2.016
3.000V 2.981 3.019
30.00 V 29.81 30.19
300.0 V 298.1 301.9
=-300.0 V -298.1 ~301.9
=30.00 V =29.81 -30.19
-3.000 V ~-2.981 -3.019
=2.000 V =-1.984 -2.016
-1.000 V -0.987 -1.013
-0.500 V -0.488 -0.512
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TABLE 5-4. AC LEVEL ACCURACY TESBT RECORD.

AC CALIBRATOR AUDIO ANALYZER AC LEVEL MEASUREMENT

LEVEL FREQUENCY MINIMUM ACTUAL MAXIMUM
(Voarn)

1.000 mV 50 Hz 0.990 1.010
3.000 mv 50 Hz 2.970 3.030
30.00 mV 50 Hz 29.70 30.30
300.0 mVv 50 Hz 297.0 303.0
3.000 V 50 Hz 2.970 3.030
30.00 V 50 Hz 29.70 30.30
300.0 V 50 Hz 297.0 303.0
1.000 mV 1000 Hz 0.990 1.010
3.000 VvV 1000 Hz 2.970 3.030
30.00 mv 1000 Hz 29.70 30.30
300.0 mv 1000 Hz 297.0 303.0
3.000 V 1000 Hz 2.970 3.030
30.00 V 1000 Hz 29.70 30.30
300.0 V 1000 Hz 297.0 303.0
1.000 mV 20000 Hz 0.990 1.010
3.000 mV 20000 Hz 2.970 3.030
30.00 mV 20000 Hz 29.70 30.30
300.0 mV 20000 Hz 297.0 303.0
3.000 V 20000 Hz 2.970 3.030
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TABLE 5-4. CONTINUED.

AC CALIBRATOR AUDIO ANALYZER AC LEVEL MEASUREMENT

LEVEL FREQUENCY | MINIMUM ACTUAL MAXINUM
(Vear)

1.000 mV | 50000 Hz 0.990 1.010
3.000 mV | 50000 Hz 2.970 3.030
30.00 mV | 50000 Hz 29.70 30.30
300.0 mV | 50000 Hz 297.0 303.0
3.000 V | 50000 Hz 2.970 3.030

TABLE 5-5. SOURCE QUTPUT IMPEDANCE ACCURACY TEST RECORD.

SOURCE OUTPUT IMPEDANCE

PERFORMANCE LIMITS Z5pT

Calr

600 ohms +- 6 ohms ohnms

5-16
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TABLE 5-6. SOURCE OUTPUT LEVEL ACCURACY TEST RECORD.
SOURCE OSCILLATOR AUDIO ANALYZER AC LEVEL MEASUREMENT
LEVEL FREQUENCY MINIMUM ACTUAL MAXINUM
(LOADED)

2.000 mV 50 Hz 0.845 1.155
(1.000)
6.000 mV 50 Hz 2.835 3.165
(3.000)
60.00 mV 50 Hz 29.70 30.30
(30.00)
600.0 mV 50 Hz 297.0 303.0
(300.0)
6.000 V 50 Hz 2.982 3,018
(3.000)
2.000 mV 1000 Hz 0.845 1.155
(1.000)
6.000 mV 1000 Hz 2.835 3,165
(3.000)
60.00 mV 1000 Hz 29.70 30.30
(30.00)
600.0 mV 1000 Hz 297.0 303.0
(300.0)
6.000 V 1000 Hz 2.982 3.018
(3.000)
2.000 mV | 20000 Hz 0.845 1.155
(1.000)
6.000 mV | 20000 Hz 2.835 3.165
(3.000)
60.00 mV | 20000 Hz 29.70 30.30
(30.00)
5-17



TABLE 5-6. CONTINUED.
SOURCE OSCILLATOR AUDIO ANALYZER AC LEVEL MEASUREMENT
LEVEL FREQUENCY MINIMUM ACTUAL MAXIMUM
(LOADED)
600.0 mV | 20000 Hz 297.0 303.0
(300.0)
6.000 V | 20000 Hz 2.982 3.018
(3.000)
2.000 mV | 50000 Hz 0.845 1.155
(1.000) /
6.000 mV | 50000 Hz 2.835 3.165
(3.000)
60.00 mV | 50000 Hz 29.70 30.30
(30.00)
600.0 mV | 50000 Hz 297.0 303.0
(300.0)
6.000 V | 50000 Hz 2.982 3.018
(3.000)
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TABLE 5-7. ANALYZER AC LEVEL FLATNESS TEST RECORD.

AC CALIBRATOR AUDIO ANALYZER AC RATIO MEASUREXENT

LEVEL FREQUENCY SPCL MINIMUM ACTUAL MAXTIMUM
(%p0r)

1.000 mv 10 Hz 98.00 102.00
1.000 mV 20 Hz 99.00 101.00
1.000 mV 50 Hz 99.50 100.50
1.000 mV 50000 Hz 99.50 100.50
1.000 mvV |100000 Hz 99.00 101.00
15.00 mv 10 Hz 98.00 102.00
15.00 mV 20 Hz 99.00 101.00
15.00 mv 50 Hz 99.50 100.50
15.00 mv 50000 Hz 99.50 100.50
15.00 mV [200000 Hz 99.00 101.00
50.00 mV 10 Hz 98.00 102.00
50.00 mV 20 Hz 99.00 101.00
50.00 mV 50 Hz 99.50 100.50
50.00 mV 50000 Hz 99.50 100.50
50.00 mV 100000 Hz 99.00 101.00
3.000 V 10 Hz 28 298.00 102.00
3.000 V 20 Hz 28 99.00 101.00
3.000 V 50 Hz 28 99.50 100.50
3.000 Vv 50000 Hz 28 99.50 100.50
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TABLE 5-7. CONTINUED.
AC CALIBRATOR AUDIO ANALYIER AC RATIO MEABUREMENT
LEVEL FREQUENCY 8PCL MINIMNUM " ACTUAL MAXIMUM
3.000 V |100000 Hz 28 99.00 101.00
30 VOLT RANGE
3.000 V 50 Hz 27 99.50 100.50 -
3.000 50000 Hz 27 99.50 100.50
3.000 100000 Hz 27 99.00 101.00
300 VOLT RANGE
3.000 V 50 Hz 26 99.50 100.50
3.000 V 50000 Hz 26 99.50 100.50
3.000 V |100000 Hz 26 99.00 101.00
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TABLE 5-8. SOURCE LEVEL FLATNESS TEST RECORD.

S

. SOURCE OSCILLATOR AUDIO ANALYZER AC RATIO MEASUREMENT
§
LEVEL FREQUENCY | MINIMUN ACTUAL MAXIMUN
& (LOADED)
}'L“
{ 30.0 mvV 10 Hz 99.50 100.50
% (15.0)
30.0 mv 20 Hz 99.50 100.50
E} (15.0)
30.0 mv 50 Hz 99.50 100.50
(15.0)
30.0 mV | 50000 Hz 99.50 100.50
(15.0)
30.0 mV [100000 Hz 99.00 | 101.00
| (15.0)
L
L
6.00 V 10 Hz 99.50 100.50
{j (3.00)
- 6.00 V 20 Hz 99.50 100.50
(3.00)
6.00 V 50 Hz 99,50 100.50
(3.00) .
{“‘
- 6.00 V | 50000 Hz 99.50 100.50
(3.00) |
{ﬁ | 6.00 V [100000 Hz 99.00 101.00
- (3.00)
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TABLE 5-9. BOURCE FREQUENCY ACCURACY TEST RECORD.

SOURCE OBCILLATOR FREQUENCY COUNTER MEASUREMENT
FREQUENCY MINIMUM PASS FAIL MAXIMUM
190.000 Hz 189.997 190.003
1900.00 Hz 1899.97 1900.03
19000.0 Hz 18999.7 19000.3
140000 Hz 139997 140003

TABLE 5-10. ANALYZER FREQUENCY ACCURACY TEST RECORD.

SOURCE OSCILLATOR ANALYZER FREQUENCY MEASUREMENT ERROR
FREQUENCY MINIMUM PASS FAIL MAXIMUM
190.000 Hz -0.001 Hz +0.001 Hz
1900.00 Hz -0.01 Hz - +0.01 Hz
19000.0 Hz -0.1 Hz +0.1 Hz
140000 Hz -1 Hz +1 Hz
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TABLE 5-11. LOW-PASS FILTER ACCURACY TEST RECORD.

LOW-PASS FILTER

ANALYZER FREQUENCY MEASUREMENT

MINIMUM ACTUAL MAXIMUM
30 kHz 28 kHz 32 kHz
80 kHz 76 kHz 84 kHz
220 kHz 200 kHz 240 kHz

TABLE 5-12. RESIDUAL DISTORTION AND NOISE TEST RECORD.

SOURCE OSCILLATOR AUDIO ANALYZER
DISTORTION MEASUREMENT

LEVEL FREQUENCY BW ACTUAL MAXIMUM
6.000 V 10 Hz 80 kHz -80.00 4B
6.000 V 20 Hz 80 kHz -80.00 4B
6.000 V 100 Hz 80 kHz -80.00 dB -
6.000 V 1000 Hz 80 kHz -80.00 dB
6.000 V 10000 Hz 80 kHz -80.00 4B
6.000 V 20000 Hz 80 kHz -80.00 4B
6.000 V 50000 Hz 220 kHz ~74.00 4B
6.000 V 100000 Hz 500 kHz -65.00 dB
3.000 V 140000 Hz 500 kHz -60.00 dB
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TABLE 5-13. RESIDUAL SIGNAL-TO-NOISE RATIO TEST RECORD.

5-24

SOURCE OSBCILLATOR AUDIO ANALYZER -
SIGNAL-TO-NOISE MEASUREMENT B
LEVEL FREQUENCY BW ACTUAL MAXIMUM
3.000 V 10 Hz | 80 KkHz -80.00 dB
3.000 V 20 Hz | 80 kHz ~80.00 dB |
3.000 V 100 Hz 80 kHz -80.00 dB ?
3.000 V 1000 Hz | 80 kHz -80.00 dB
3.000 V 10000 Hz | 80 kHz -80.00 4B v
3.000 V 20000 Hz | 80 kHz -80.00 dB .
3.000 V 50000 Hz |220 KkHz -80.00 dB i
3.000 V 100000 Hz {500 kHz ~80.00 dB
3.000 V 140000 Hz |500 kHz ~80.00 dB
TABLE S-14. COMMON MODE REJECTION RATIO TEST RECORD. -
L
BOURCE OSCILLATOR ANALYZER AC LEVEL -MEASUREMENT E
LEVEL FREQUENCY ACTUAL MAXIMUM
1.000 V 20 Hz -70.00 dB |
1.000 V 60 Hz -70.00 dB b
1.000 V 1000 Hz -70.00 dB
1.000 V 20000 Hz -40.00 dB
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TABLE 5-15.

400 HZ HIGH-PASS FILTER ACCURACY TEST RECORD.

‘HIGH-PASS FILTER

ANALYZER COUNTER MEASUREMENT

MINIMUM ACTUAL MAXIMUM
400 Hz 360 Hz 440 Hz
TABLE 5-16. CCITT FILTER ACCURACY TEST RECORD.
AUDIO ANALYZER CCITT FILTER ACCURACY
FREQUENCY MINIMUM ACTUAL MAXINUM
50.00 Hz -65.0 -61.0
100.00 Hz -43.0 -39.0
200.00 Hz -23.0 -19.0
300.00 Hz -11.6 -9.6
400.00 Hz ~7.3 -5.3
800.00 Hz -0.2 0.2
1000.0 Hz 0.0 2.0
1200.0 Hz -1.0 1.0
1600.0 Hz ~2.7 -0.7
3000.0 Hz -6.6 -4.6
3500.0 Hz ~10.6 -6.5
5000.0 Hz -39.0 -33.0
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CCIR FILTER ACCURACY TESBT RECORD.

AUDIO ANALYZER CCIR FILTER ACCURACY

FREQUENCY MINIMUM ACTUAL MAXIMUM
31.50 Hz -30.0 -28.0
63.00 Hz -24.9 -22.9

100.00 Hz -20.8 -18.8
200.00 Hz -14.3 -13.3
400.00 Hz -8.3 -7.3
800.00 Hz -2.4 -1.4
1000.0 Hz =0.5 0.5
2000.0 Hz 5.1 6.1
3150.0 Hz 8.5 9.5
4000.0 Hz 10.0 11.0
5000.0 Hz 11.2 12.2
6300.0 Hz 12.0 12.4
7100.0 Hz 11.8 12.2
‘8000.0 Hz 11.0 11.8
9000.0 Hz 9.7 10.5
10.000 kHz 7.7 8.5
12.500 kHz -1.0 1.0
14.000 kHz -6.3 -4.3
16.000 kHz =12.7 -10.7
20.000 kHz -23.2 -21.2
31.500 kHz -44.7 -40.7
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TABLE 5-18. CCIR/ARM FILTER ACCURACY TEST RECORD.

AUDIO ANALYZER CCIR/ARM FILTER ACCURACY
FREQUENCY MINIMUM -ACTUAL MAXIMUM
31.50 Hz -35.6 -33.6
63..00 Hz =30.5 -28.5
100.00 Hz -26.4 -24.4
200.00 Hz -19.9 -18.9
400.00 Hz -13.9 -12.9
800.00 Hz -8.0 =7.0
1000.0 Hz -6.1 =5.1
2000.0 Hz -0.5 0.5
3150.0 Hz 2.9 3.9
4000.0 Hz 4.4 5.4
5000.0 Hz 5.6 6.6
6300.0 Hz 6.4 6.8
7100.0 Hz 6.2 6.6
8000.0 Hz 5.4 6.2
$000.0 Hz 4.1 4.9
10.000 kHz 2.1 2.9
12.500 kHz -6.6 -4.6
14.000 kHz -11.9 -9.9
16.000 kHz -18.3 -16.3
20.000 kHz -28.8 -26.8
31.500 kHz =-50.3 =46.3
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TABLE 5-19. A WEIGHTING FILTER ACCURACY TEST RECORD.

AUDIO AMALYZER A WEIGHTING fILTBR ACCURACY
FREQUENCY MINIMUM ACTUAL NAXIMUNM
19.95 Hz =52.0 -48.0
31.62 Hz -40.9 -37.9
50.12 Hz -31.2 -29.2
iO0.00 Hz =20.1 -18.1
199.50 Hz -11.9 -9.9
316.20 Hz 7.6 -5.6
501.20 Hz -4.2 =2.2
1000.0 Hz =0.2 0.2
1995.0 Hz 0.2 2.2
3162.0 Hz 0.2 2.2
5012.0 Hz -1.0 2.0
10.000 kHz -4.,0 ~1.0
'19.950 kHz -11.3 -7.3
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TABLE 5-20. . B WEIGHTING FILTER ACCURACY TEST RECORD.
AUDIO ANALYZER B WEIGHTING FILTER ACCURACY
FREQUENCY MININUM ACTUAL MAXTMUM

19.95 Hz -26.2 -22.2
31.62 Hz -15.7 -12.7
50.12 Hz ~12.6 =10.6
100.00 Hz -6.6 -4.6
199.50 Hz ~-3.0 -1.0
316.20 Hz -1.8 0.2
501.20 Hz -1.3 0.7
1000.0 Hz -0.2 0.2
1995.0 Hz -1.1 0.9
3162.0 Hz -1.4 0.6
5012.0 Hz -2.7 0.3
10.000 kHz -5.8 -2.8
19.950 kHz -13.1 -9.1
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TABLE 5-21. C WEIGHTING PILTER ACCURACY TEST RECORD.
AUDIO ANALYZER C WEIGHTING FILTER ACCURACY
FREQUENCY MININUM ACTUAL MAXIMUM

19.95 Hz -8.2 -4,2
31.62 Hz -4.5 -1.5
50.12 Hz -2.3 -0.3
100.00 Hz ~1.3 0.7
199.50 Hz -1.0 1.0
316.20 Hz -1.0 1.0
501.20 Hz -1.0 1.0
1000.0 Hz -0.2 0.2
1995.0 Hz -1.2 0.8
3162.0 Hz -1.5 0.5
5012.0 Hz -2.8 0.2
10.000 kHz -5.9 -2.9
19.950 kHz -13.2 -9.2

TABLE 5-22.

AUDIO BAND-PASS FILTER ACCURACY TEST RECORD.

BAND-PASS FILTER

ANALYZER COUNTER MEASUREMENT

MINIMUM ACTUAL MAXINUM
22.4 Hz 21.28 Hz 23.52 Hz
22.4 kHz 21.28 kHz 23.52 kHz
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TABLE $-23. C-MESSAGE FILTER ACCURACY TEST RECORD.

-
%
& AUDIO ANALYZER C-MESSAGE FILTER ACCURACY
FREQUENCY MINIMUM ACTUAL MAXIMUM
g? 60.00 Hz ~57.7 -53.7
- 100.00 Hz -44.5 -40.5
L 200.00 Hz -27.0 -23.0
g} 300.00 Hz -17.5 | -15.5
400:00 Hz -12.4 -10.4
ﬁ 800.00 Hz -2.5 -0.5
1000.0 Hz -0.2 0.2
1200.0 Hz -1.2 0.8
[ 1800.0 Hz -2.3 -0.3
v 2500.0 Hz -2.4 -0.4
i; 3000.0 Hz -3.5 -1.5
3500.0 Hz -9.6 -5.6
4000.0 Hz -17.5 -11.5
i 5000.0 Hz -31.5 =25.5
[

T
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5-46. ADJUSTMENTS.

5~-47. The Model 1120 adjust-
nents are listed in Table 5-24.
Test equipment required for the
adjustments is listed in Table
5-1.

5-48. All Power Supply Adjust-~
ment.

5-49. The power supply has
only one adjustment which is
the power supply Power Fail Ad-
justment. The Power Fail Ad-
justment sets the low line trip
level that  interrupts the

TABLE 5-24. LIBT OF ADJUSTMENTS.

processor operation until the
proper AC voltage is applied.

5-50. AllR4 Power Fail Adjust-
ment.

Perform the adjustment as
follows:

a. Disconnect all power to
the Audio Analyzer and
remove the top cover.

b. Set the rear panel line
voltage switch to the ap-
propriate voltage.

c. Verify that the line fuse
is the proper value as

ADJUSTMENT

LOCATION

Al11R4 Power Fail

A5Y1 Timebase Frequency
A7R21 Attenuator Bit 2
A7R17 Attenuator Bit 1
A7R15 Attenuator Bit 0
A6R2 Source Level

A3R46 Notch Balance
A3R49 Notch Tune

AOR29 3 V Range CMRR

AQR27 30 V Range CMRR
AOR7 300 V Range CMRR

A37R11 CCIR, CCIR/ARM Cal

AOC5 HI Input 30 V Range Flatness Input Boarad
AQC32 HI Input 300 V Range Flatness
AQC10 LOW Input 30 V Range Flatness - Input Board
A0C33 LOW Input 300 V Range Flatness

Power Supply Board
C.P.U. Board
Output Board
Output Board
Output Board

Source Board

Notch Board
Notch Board

Input Board
Input Board
Input Board
Input Board
Input Board

CCIR/ARM Filter Board
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listed on the LINE VOLTAGE
SELECT chart located on
the rear panel.

d. Connect the variac to an
appropriate power source
and adjust for a line in-
dication of nominal - 10 %
(90, 108, 200 or 216
volts).

WARNING
There are voltages at wvarious
points in the instrument which
can, if contacted, cause per-
sonal injury. Observe all
safety precautions.

e. Connect the Audio Analyzer

power cord to the variac
and set the POWER ON/OFF
switch to ON.

£. Observe the display and
adjust Al1R4 clockwise un-
til the display just
blanks, then slowly coun-
terclockwise until the
display returns.

§-52. The only adjustment on
the C.P.U. Board is the
Timebase Frequency Adjustment
which is adjusted to provide

the specific frequency accuracy

for the system time standard.

5-53. ASY1l Timebase Fregquency
Adjustment.

Perform the procedure as
follows:

a. Remove the IEEE-488 inter-
face cable on the C.P.U,
Board.

b. Remove the cover screw in
the top of A5Y1l to expose
the trimmer adjustment.

c. Connect the House Standard
frequency reference to the
rear panel X CLK input.

d. Set the Option switches
A4S1-7 and A4S1-8 to the
open position and depress
the LCL/INIT key.

e. Observe the Source display
and adjust AS5Y1 until the
display indicates 10000.00
kHz +- 1 count.

£. Set the Option switches
A4S1-7 and A4S1-8 to the
closed position, replace
the cover screw and cable.

5-54. A7 Output Board Adjust-
ments.

5=55, The Output Board adjust-
ments consist of three at-
tenuator adjustments which trim
the most significant bits of
the programmable attenuator for
optimum source level accuracy.

5=56. A7R21 Bit 2, A7R17 Bit
1, and A7R15 Bit 0 Adjustments.
Perform the adjustments as
follows:

a. Connect the Source output
HI and LOW to the Multi-
meter input HI and LOW
using the balanced cable
and adapters.

b. Set the Multimeter to
measure AC level.

C. On the Audio Analyzer
depress the LCL/INIT Xkey
and set the Source level
to 511 mv.

d. Observe the Multimeter
display.

e. Set the Source level to
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512 mV and adjust A7R21
for an increase of 1 mV +-
0.3 mV above the measure-~
ment in step d above.

f. Set the Source level to
1023 mV.

g. Observe the Multimeter
display.

h. Set the Source level to
1024 mV and adjust A7R17
for an increase of 1 mV +-
0.5 mV above the measure-
ment in step g above.

i. Set the Source level to
2047 mV.

j. Observe the Multimeter
display.

k. Set the Source level to
2048 mV and adjust A7R1S5
for an increase of 1 mV +-
0.5 mV above the measure-
ment in step j above.

5-57. A6 Source Board Adjust-~
ments.

5-58. The only adjustment on
the Source Board is the Source
Level Adjustment which sets the
full scale output level of the
Source oscillator.

5-59. A6R2 Source Level Ad-
justment.

Perform the adjustments as
follows: '

a. Connect the 50 Hz - 50 kHz
Calibrator output to the
Analyzer input using the
balanced cable and adapt-
ers.,

b. On the Audio Analyzer
depress the LCL/INIT key
to initialize the instru-
ment.
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c. Sset the cCalibrator to
1.000 kHz and 2.982 volts
and enable the Calibrator
output.

d. After the Analyzer
measurement settles,
depress the RATIO key to
enable the level ratio
mode.

e. Disconnect the Calibrator
and connect the Source
output HI and LOW to the
Analyzer input HI and LOW
using the balanced cable
and adapters. '

f. Set the Source level to
3.000 volts and adjust
A6R2 for an Analyzer level
ratio display of 100.00 %
+- 0.1 %.

5-60. A3 Notch Board Adjuste
ments.

5-61. The Notch Board adjust-
ments consist of A3R46 Notch
Balance and A3R49 Notch Tune.
These adjustments compensate
for offsets in the notch filter
which could reduce the effec-
tive depth of the notch.

5=62. A3R46 Notch Balance and
A3R49 Notch Tune Adjustments.
Perform the adjustments as
follows:

a. On the Audio Analyzer
depress the LCL/INIT Key
to initialize the instru-
ment.

b. Connect the Source output
HI and LOW to the Analyzer
input HI and 1LOW using the
balanced cable and adapt-
ers.
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c. Connect the Wave Analyzer
input to the MONITOR out-
put on the rear panel of
the Audio Analyzer.

d. Set the Wave Analyzer con-
trols as follows:

SCALE 90 AB
FREQUENCY 1 kHz2
AMPLITUDE REF LEVEL NORMAL
INPUT SENSITIVITY 10 dB
RESOLUTION BANDWIDTH 3 Hz
AFC LOCK
SWEEP MODE OFF

e. Set the Source level to
3.000 volts and depress
the Analyzer DIST Kkey.

F. Observe the Wave Analyzer
and alternately adjust
A3R46 and A3R49 for a min-
imum indication. The null
measurement should be in
excess of 60 dB.

5-63.

A0 Input Board Adjust-
ments.
5-64. The Input Board adjust-

ments consist of three common
mode rejection adjustments:
AOR29 3 V Range CMRR, AOQOR27
30 V Range CMRR and AOR7 300 V
Range CMRR, and four flatness
adjustments: AO0C5 HI Input
30 V Range Flatness, A0C32 HI
Input 300 V Range Flatness,
A0C10 LOW Input 30 V Flatness,
and A0C33 LOW Input 300 V Flat-
ness.

5-65. AOR29 3 V Range CMRR,
AOR27 30 V Range CMRR, and AOR7
300 V Range CMRR.

Perform the adjustments as
follows:

a. On the Audio Analyzer
depress the LCL/INIT key

to initialize the instru-
ment.

b. Enable the Analyzer input
float mode and connect the
Source output HI to the
Analyzer input HYI and LOW
using BNC cables and a TEE
adapter.

c. Connect the Wave Analyzer
input to the MONITOR out-
put on the rear panel of
the Audio Analyzer.

d. Set the Wave Analyzer con-
trols as follows:

SCALE 90 dB

FREQUENCY 1 kHz

AMPLITUDE REF LEVEL NORMAL

INPUT SENSITIVITY 10 @B

RESCLUTION BANDWIDTH 30 Hz

AFC LOCK

SWEEP MODE OFF

e. Set the Source level to

h.

3.000 volts and enter spe-
cial function 28.

Observe the Wave Analyzer
and adjust AOR29 for a
minimum indication. The
null measurement should be
in excess of 60 dB.

Enter special function 27.

Observe the Wave Analyzer
and adjust AOR27 for a
minimum indication. The
null measurement should be
in excess of 60 dB.

Enter special function 26.

Observe the Wave Analyzer
and adjust AOR7 for a min-
imum indication. The null
measurement should be in
excess of 60 dB.
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5=66. AOCS5, A0C32, A0Cl0, and
A0C33 Flatness Adjustments.
Perform the adjustments as
follows:

a. On the Audio Analyzer
depress the LCL/INIT key
to initialize the instru-
ment.

b. Enable the Analyzer float-
ing mode and connect the
Source output HI and LOW
to the Analyzer input HI
and LOW using the balanced
cable and adapters.

c. Set the Source oscillator
frequency to 100 kHz and
level to 3.000 volts.

a. Enter special functions 17
and 28.

e, Depress the RATIO key to
enable the Analyzer level
ratio mode.

f. Enter special function 27.

g. Note the display and ad-
just A0OC5 for an indica-
tion of 100.00 % +- 0.1 %.

h. Enter special function 26.

i. Note the display and ad-
just A0C32 for an indica-
tion of 100.00 % +- 0.1 %.

3. Connect the Source output
HI and LOW to the Analyzer
input LOW and HI by re-
versing the balanced
cable.

k. Depress the Analyzer RATIO
key to disable the level
ratio mode.

1, Enter special function 28.
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m. - Depress the Analyzer RATIO
key to enable the level
ratio mode.

n. Enter special function 27.

0. Note the display and ad-
just AoCl10 for an indica-
tion of 100.00 % +- 0.1 %.

P- Enter special function 26.

q. Note the display and ad-
just A0C33 for an indica-
tion of 100.00 & +- 0.1 %.

5-67. A37 CCIR, CCIR/ARN .
Optional Filter Board Adjust-
ment.

5-68. The CCIR, CCIR/ARM op-
ticnal filter board adjustment
consist of A37R11 Cal. The ad-
justment sets the high-pass
weighting response and is iden-
tical for both the CCIR and the
CCIR/ARM filter applications.

5-69. A37R11 CCIR, CCIR/ARM
Cal Adjustment.

Perform the adjustment as
follows:

a. On the Audio Analyzer
depress the LCL/INIT key
to initialize the instru-
ment.

b. Connect the Source output
HI and ILOW to the Analyzer
input HI and LOW using the
balanced cable and adapt-
ers.

c. Enable the CCIR or
CCIR/ARM filter.

d. Set the Source frequency
to 6.300 kHz at a level of
3.000 volts.

e. Enable the Analyzer level
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ratio mode and depress the
dB key.

£. Set the Source frequency
to 1.000 kHz.

g. Adjust A37R11 for a
Analyzer display of =-12.20
dB +- 0.05 dB.

h. Set the Source fregquency
to 6.300 kHz and note the
Analyzer ratio measure-
ment. If the display in-
dication is not 0.00 +-
0.05 dB then disable the
ratio mode and repeat
steps e through h.

5~«70. TROUBLESHOOTING.

5-71. Instrument malfunction
will generally be evident from
front panel indications, or
IEEE-488 bus responses. The
problems will fall into two
gdeneral categories:
catastrophic failures or selec-
tive failure of one subsystem.

5-72. Catastrophic failures
would generally cause the Model
1120 to be completely inopera-
tive. For instance, if the
microprocessor was not operat-
ing properly, the display would
contain meaningless symbols and
the keyboard would not be
responsive. Such failures are
usually located in the power
supply circuits, interconnect-
ing cables, and the CPU plug-in
boarad.

5-73. Selective failures and
performance out of specifica-
tion are usually limited to one
section of the instrument and
will be evident from manipula-
tion of the front panel con-
trols. For example, incorrect

or erratic source amplitude at
various level setting over the
entire amplitude range of the
source oscillator will indicate
a fault in the ALC circuits on
the Source plug~in board.
However, if the error is
limited to one specific
amplitude range, the fault may
be found on the Output plug-in
board in the level ranging cir-
cuits. Further isolation of
the problem requires an under-
standing of the simplified
block diagrams detailed in the
theory of operation section of
this manual and experience in
troubleshooting analeg and
digital circuits.

5~74. TROUBLE LOCALIZATION.

5-75. The analog circuits of
the Model 1120 are divided into
two sections: source circuits
and analyzer circuits. The
power supply and digital cir-
cuits including the freguency
counter, CPU, display, and
keyboard are common to both
analog sections.

5-76. 8Special Diagnostic PFunc-
tion Codes.

Special function codes 30
through 34 are provided to 1lo-
calize selective failures in
the analog and frequency coun-
ter circuits. When entered,
these codes continuously ex-
ecute the designated test
sequence until the LCL/INIT key
is depressed.

5-77. During the Analyzer
level range and counter tests,
error codes are reported if a
fault is encountered. Table 5-
26 lists the ranges, error
codes and probable causes to
aid in localizing a fault.
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5-78. DAC Test Code.

Contained in the Model 1120 are
three digital-to-analog con-
verters (DAC) which can be con-
figured to generate a low
frequency ramp waveform using
special function 30. A coarse
stepped ramp waveform is
usually an indication of miss-
ing data bits in the DAC cir-
cuits. The display will indi-
cate the "dac tst" message when
the test is active.

5-79. The first 12 bit DAC,
A7U1, is used to fine tune the
source oscillator frequency and
is located on the oOutput plug-
in board. The ramp can be
found at A7U2 pin 7 (TP3) and
will have a peak to peak
amplitude of 20 volts from -6
to +14 volts.

5-80. The remaining two 12 bit
DACs are used to generate the
rear panel X AXIS and Y AXIS
outputs. The ramps from these
DACs can be found at the rear
panel recorder output connec-
tors and will have a peak
amplitude extending form 0 to
+5 volts. The PEN output is
toggled between 0 an +5 volts
at the ramp freguency to
provide an external sync sig-
nal.

5-81. Counter Plug-in Board
Test Code.

The period counter can be
tested using special function
31. In this test sequence the
counter is configured to
measure the timebase reference.
The reference is divided in
decade increments from 1 to
10,000 in the peried ranging
circuits. Each of the five
frequency ranges is sequen-
tially checked for accuracy
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while the Analyzer display in-
dicates the range being tested.
The Source display will indi-
cate an error code if a fault
is evident on the tested range.

5-82. Input Plug~in Board Test
Code.

The Input plug-in board can be
tested using special function
32. In this test sequence an
external signal source set to 1
kHz and 3 volts is required.
The HIGH and LOW inputs can be
checked separately by enabling
the float mode and connecting
the signal source to either in-
put. Each of the seven level
ranges is segquentially checked
for accuracy while the Analyzer
display indicates the range
being tested. The Source dis-
play will indicate an error
code if a fault is evident on
the tested range.

5-83, Filter Plug-in Board
Test Code.

The Filter plug~in board can be
tested using special function
33. In this test sequence an
external signal source set to 1
kHz and 30 millivolts is ap-
plied to the Analyzer input.
Each of the five level ranges
is sequentially checked for ac-
curacy while the Analyzer dis-
play indicates the range being
tested. The Source display
will indicate an error code if
a fault is evident on the
tested range.

5-84. Notch And Detector Plug-
in Board Test Code.

The Notch and Detector plug-in
boards can be tested using spe-
cial function 34. 1In this test
sequence an external signal
source set to 1 kHz and 300
millivolts is applied to the
Analyzer input. [Each of the

!
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seven post notch detector being tested. The Source dis-
ranges is sequentially checked play will indicate an error
for accuracy while the Analyzer code if a fault is evident on
display indicates the range the tested range.

TABLE 5-25. DIAGNOSTIC ERROR CODES.

-
| FAULT DESCRIPTION PROBABLE CAUSE
‘é Error 30 10 - 65 Hz freq. lock A6Q5, A6Ql7, A6Ul3
1 Error 31 65 - 650 Hz freg. lock A6Q4, A6Ql6, A6UL3
{;ﬂ Error 32 ‘| 0.65 - 3.5 kHz freq. lock | A6Q3, A6Q15, A6U13
Error 33 3.5 - 25 kHz freq. lock A6Q2, A6Ql4, A6U1L3
Error 34 25 - 140 kHz freq. lock A6Q2-Q5, A6Q14-Q17,
o A6U13
b All 30-34 10 Hz - 140 kHz freqg. lock | A6Q18-25, A6Q6-13,
- A6U1l, A6U7, A6U8
P A6U13-17, A7U1-U3
o,
71 Error 40 Autocal Detector rms conv. A3Ul1l, A3U13, Q1,
L‘ A4U20, A4U21
" Error 41 Autocal Detector avg conv. A3U10, A3U13, Q2,
a A4U20, A4U21
" Error 42 Autocal Input rms conv. AlU6, A4U20, A4U21
L Exrror 43 Autocal DC full scale AQU7, AOU4, AOU2,
A4U20, A4U21
B‘ Error 45 Autocal Filter Option # 2 Al1U4, Al1U7, AlUS
. Error 46 Autocal DC offset AQU7, AOQU4, AOUZ,
u AOK4, AOKS, A4U20,
i A4U21
& Exror 47 Autocal Filter oOption # 1 AlU4, AlU7, AlUS8
b
L
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TABLE 5-25. CONTINUED.

FAULT DESCRYIPTION PROBABLE CAUSE
Error 50 199.999 Hz range A4US, A4U9, A4U13
Error 51 1.99999 KkHz range A4U6, A4U9, A4UL3
Error 52 19.9999 kHz range A4U6, A4U9, A4U13
Error 53 199.999 kHz range A4U7, A4U9, A4U13
Error 54 1999.99 kHz range A4U7, A4U9, A4U13
All 50-54 Counter accumulator A4US, A4U9, A4UL0,

A4U3, A4Ul2-16,
ASY1
Error 60 300 V range AOK6, AOK7, AOUL
Error 61 150 V range AOK6, AOK7, AO0OU1,
AOK2, A0U2, AOU6
Error 62 75 V range AOK6, AOK7. AOU1,
AOKl1l, AQU2, AOQU6
Error 63 30 V range AOK8, AOK9, AOQU1l,
Error 64 15 V range AQOK8, AOQK9, AO0U1L,
AOK2, AOQU2, AOU6
Error 65 7.5 V range AOK8, AO0KS, AOQU1,
AOKl, A0U2, AO0U6
Error 66 3.0 V range AOKl1l, AOK2, AOQOUl,
AQU2, AQU6
All 60-66 300 - 3 V ranges AQU4, AQUS5, AO0OUS,

AQU9, AOF1l, AOF2
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TABLE 5-25. CONTINUED.

FAULT DESCRIPTION PROBABLE CAUSE
Error 67 1500 mvV range AlUl1-U4
Error 68 750 mV range AlUl-U4
Error 69 300 mV range AlUl1-U4
Error 70 150 mV range AlUl1-U4
Error 80 0.1 % range A3U1-U2, A3U5-U6
Error 81 0.2 % range A3Ul-U2, A3U5-Use
Error 82 0.5 % range A3Ul-U2, A3U5-U6
Error 83 1.0 % range A3U1-U2, A3U5-Us6
Error 84 2.0 % range A3U2-U4
Error 85 5.0 % range A3U2-U4
Error 86 10 % range A3U2-U4
Exrror 87 20 % range A2U4, A2Ul0-U12
Error 88 50 % range A2U4, A2U10-~U12
Error 89 100 % range A2U4, A2U10-U12
All 80-89 0.1 -~ 100 % ranges A3K1l, A3U2,

A3U8-U13
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6~1. INTRODUCTION.

the Model

BECTION VI
PARTE LIST

reference symbol,
manufacturer,

description,
and both the BEC

replaceable parts for and manufacturér part numbers.

1120 are listed in Table

lists

the

Table 6-2. The replaceable manufacturer’s federal supply

parts list contains the

code numbers.

TABLE 6-1. MANUFACTURER’S FEDERAL BUPPLY CODE NUMBERS.
NO. NAME
01121 Allen Bradley
01295 Texas Instruments
02114 Ferroxcube Corp.
02735 RCA Solid State Division
03888 Pyrofilm (KDI)
04222 AVX Ceramics Company
04713 Motorola Semiconductor
04901 Boonton Electronics Corporation
06383 Panduit Corporation
06665 Precision Monolithics
06776 Robinson Nugent, Inc.
07263 Fairchild Semiconductor
11961 Semicon
13812 Dialco Division of Amperex
14655 Cornell~Dubilier
14752 Electro Cube, Inc.
15636 Elec-Trol
17856 Siliconix, Inc.
18324 Signetics Corporation
19505 Applied Eng’r. Products
19701 Mepco Electra
20307 Arco - Micronics
24226 Gowanda Electronics
27014 National Semiconductor
27264 Molex, Inc.
27735 F-Dyne Electronics
27802 Vectron Labs
28480 | Hewlett-Packard Corporation
31313 Components Corporation
31781 EDAC
31918 ITT Schadow, Inc,
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TABLE 6-1. CONTINUED.
NO. NAME
32293 Intersil, Inc.
32575 AMP
33297 NEC
33883 RMC
34335 | Advanced Micro Devices
34371 Harris Semiconductor
34899 Fair-rite
49956 | Raytheon Corporation
51406 | Murata Corporation of America
51640 Analog Devices, Inc.
54420 | Dage - MTI
54426 | Buss Fuses
54473 Panasonic
56289 Sprague Electric Company
56708 Zilog, Inc.
57582 Kahgan Electronics Corporation
61637 Kemet - Union Carbide
64537 | Pyrofilm (KDI)
71450 CTS Corxrporation
73138 Beckman Instruments, Helipot Division
74970 E. F. Jchnson
75915 Littlefuse
81073 Grayhill
82389 Switchcraft
91293 Johanson
91637 Dale Electronics
95348 | Gordos Corporation
98291 Sealectro Corporation
S4217 United Chemicon, Inc.
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ASSEMBLY 1120

MAHUFACTURER
PART HUMBER aTy

112016000 1
11203500A 1
112017000 !
112018004 1
112019004 1
112020000 1
112021000 1
112022008 1
oez52300a 1
112015008 1
112014008 1
112009004 t
$12010000 1
11200600R 1
11200701A 1
112007024 1
15200401R 1
11201200/ 1
603355008 1
18230891A 1
112008018 1
11200201A 1
112003014 1

ITCH ASSENMBLY

. MANUFACTURER
PART NUMBER QTY

372-2121-0103-010 1
S7123400R 1

COHMN ASSY CINPUT)

HMANUFRCTURER

PART HUMBER RTY
111-2223-001 1
uG-6235/4 2
572239014 1

CONN @SSY COQUTPUT)

MANUFACTURER
PART NUMBER RTY

111-2223~001 1
UG-623/U 2
872236040 1
572236050 !

112002028 REV: D»
MODEL: 1120
REFERENCE FED.
DESIGNATOR DESCRIPTION CODE
Al PWA INPUT 11206.30 04303
23] PWA MAIN FILTER 1120/30 o480
A2 PWA NOTCH FILTER 1120 04901
A2 PWA DETECTOR 1120 04301
A4 PWA FREGUENCY COUNTER 11290 04901
AS PYA CPU 1120 04901
Aé FUA SOURCE 1120 049501
A7 P¥A DUTPUT 1120 04901t
A9 PYa EXTENDER 049M
Alo PYA MOTHER 1120 LEE-1 3]
All PWA POWER SUPPLY 1120 04901
Atz PWA DISPLAY 1120 04901
Al3 PWA KEYBDARD 1120 04901
Al4 POWER SWITCH ASSEMBLY 14901
A1S BRACKET CONN ASSY C(INPUT) 04901
R16 BRACKET CONM ASSY (OUTPUT)? 0490
At? FRONT PANEL ASSY 1120 045M
RtB CARD CAGE ASSEMBLY 1i12¢ 04901
Alg REAR PANEL UNIY 04301
A20 HERT SINK ASSY 112030 04901
a2l REAR PANEL ASSEMBLY 04901
AR2 FRAME ASSEMBLY 1120 04901
R23 SUB PANEL ASSY 1120 04901%
112006004 REV:1 BB POWER SW
MODEL: 1120
REFERENCE FED
DESIGCHNATOR DESCRIPTION CODE
St SWITCH ROCKER DPDT 13812
wiv/wz2 CABLE ASSY, POVER 490t
11200701R REV! f* BRALKET
MODEL1 1120
REFERENCE FED,
DESIGNATOR DESCRIPTION CODE
[ CONMECTOR BINDING POST GROUND 74970
J2-~-3 CONN COAX BNC 54420
wig CABLE COAXIAL ASSY, INPUT 04901
11200702R REY: A» BRRCKET
MODEL: 1120
REFEREMCE FED.
DESIGNATOR DESCRIPTION COPE
Jé CONNECTOR BINDING POST GROUND 74970
J3-6 CONN CORX 8NC w4420
W29 CABLE COAXIAL ASSY (BLUED 04301
W30 CABLE COAXIAL ASSY (YELLOW? 04901
112004014 REV: A

MODEL: 1120

REFERENCE
DESIGHATOR DESCRIPTION

FROMT PANEL ASSEMBLY

ArS FWA KEYBOARD 1120
A23 SUB PARHEL ASSEMBLY

HANUFACTURER

PART NUMBER QyY
112010004 3
112005018 1

BEC
PART NUMBER

11201600A
11203580A
11201700AR
112016004
11201900R
11202000R
112021004
112022008
PB2I2I00R
112013004
112014008
112009004
11201000R
11200600R
112007014
11200702A
11200481A
$1201200A
603335008
ne250801AR
11200801B
11200201R
112003014

BEC
PART HUMBER

4632B&000
571234004

BEC
PART HUMBER

479454004
479123000
S7223901A

BEC
PART NUMBER

e o o

47945400A
479123000
572236044
572236034

8EC
PART HUMBER

11201000R
112005018



t12012004
MODEL ¢

REFERENCE

t12o

REV: Cm

BFESIGNATOR DESCRIPTION

603333008
MODEL:

REFERENCE

ti1zo

PWA MOTHER 1120

REV: BE

DESIGHNATOR DESCRIPTION

08230801R
MODEL :

REFEREMCE

SWITCH DUAL SLIDE DPDY-DPDT

REV: A»

112030

DESIGHATOR DESCRIFPTION

cza
CR1
u4
us
Us
wig
Xu4

112008018
MODEL 1

REFERENCE

CAP CER 0,01uF 20% 3J0QV
DICDE BRIDGE SDA-980-1

IC 323X REGHULATOR

IC UA7BOSUC VOLT REG

IC UA7INOSAUE YOLY REG
CRBELE ASSY

SOCKET TRANSISTOR PWR TO-3

REY: B

tia2e

DESIGNATOR DESCRIPTION

Aty
AZ0
F}
Ft.1
Jr-t2
T

uz

we

wis
w20
was
w3g-39
W43

11200301R
MODEL :

REFEREMCE

1120

REAR PAMNEL UNIT
HEAT SINK ASSY 1120730

CARD CAGE

ASSEMBLY 1120

MANUFACTURER
PART NUMBER

112¢1500R 1

REAR FANEL UNIT

823899

HERT SINK

MANUFACTURER
PART NUMBER

4720ELFR 1

ASSY 1120730

MANUFACTURER
PART HNUMBER

BGP ZBU W/FDCL ]
SPA-9280-1 1
LM3I23K 1
uATIOIUC 1
uA7TINOTAUC 1
S71217034 1
HP-34352C 1

REAR PAMEL ASSEMBLY

G490
0490}

FUSE 0.73 AMP 250V NDL SLO BLO 54426

FILTER LINE

CONN COAX BNC

TRANEFORMER POWER

CABLE COAX ASSEMBLY (BLACK)

CABLE COAX ASSENBLY (ORARGE?

CABLE COAX ASSEMBLY (VIOLET)
CABLE ASBY

CABLE ASSY, FLAT (GPIRD
CABLE ASSEMBLY

CABLE ASSY

CRBLE ASSY

DESIGHATOR DESCRIPTION

Al12
Ald
RIS
Ale

PWA DISFLAY 1120

POMER SWITCH ASSEMBLY
BRACKET CONHN A&ESY CINPUT)
BRATKET CONN ASEY (OUTFYUT?

%6289
54420
04901
04901
g4901
04901
4901
04901
04901
64901
04901

SUB PANEL

MANUFRCTURER
PART NUMBER

603355008
08250801A
MDL-3/4
3ax5421A
UG-625,U
44609600A
372236020
37223601H
372236030
371217014
572230024
571221008
571218018
571201008

[ N SRR, NP

ASSEMBLY

MAKUFACTURER
PART NUMBER

11209900A8
112006008
11200701A
11200702n

- -

BEC
PART NUMBER

T12013500R

BEC
FPART MUMBER

465279000

BEC
PART NUMBER

224271000
332030000
535024000
S3311700A
333093000
S7I21703m
47308000R

BEC
PART NUMBER

603333008
082080 1A
B4 5U33000
439004000
479123000
44609600R
BT223602R
S7223601A
37223603A
57121701A
372230024
S71221008
37121801A
71201008

BEC
PART NUMBER

11200900A
11200600A
11200701A
112007024
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11201600A
KODEL: 1120

REFERENCE
DESIGNATOR

ci-2
C3-4
[»3.]

(=1 1
cr-g
c9

cio
cii=-12
C13-14
c13-1é&
ct7
cia
cz1-22
C23-24
cas
C26-27
ces
cazs
c3o
c3
c32-33
CR1-6
CR7-10
CR13
Fi-2
Ji9
K1-2
K3-9
Lt-2
L3~4
Qi-6
Ri-2
R3-4
R3-6
R7
RO-9
R10-11
R12
R13~14
Ri%-16
RIT-18
R19-21
R22
R23-24
R25-27
R28
R29
R30
R31
R34-35
R36
R37-42
R43-44
R43-46
TP1-6
Ui

uz

u3

uq

U3

us

u?
us-9
KFt-4
Xut
XUz
XU4
Xu3
XUE
wy7-9

REY: EC

DESCRIPTION

CAPACITOR MATCHED PRIR
CAP MICA 20pF 5% 300V

CAP VAR CER 5-23pF 250V VIO
CAP CER 8.2pF +-0.3pF 500V
CAP MICA 6BOPF 1X 3oov

CAP CER 9.2pF +-0,3pF 500V
CAP VAR CER 3-28pF 230V VIO
CAP CER 0.02uF 20% 300V

CAP MICA 12pF 3% 3200V

CAP CER 0.1uF 20% 30V

CAP MICA 10pF T% 300V

CRP TANT 1.0uF 10X 35V OKLY
CRP CER 8.2pF +-0.5pF 300V
CAP CER 33pF 3% 1000V

CAP MICA S6pF IX 300V

CAP EL 100uF 20% 23V

CAP MICA 27pF 3% 300V

CAP MICA 33pf 3% 300V

CAP HICA 130pF BX 10OV

CAP MICA 33pF 3 300V

CAP YAR CER 6-70pF

DIDDE SIG 1MS14

DIODE SIG FDH-300 .

DIDDE SIG 1H914

FUSE 1/16 AMP 220V SLO BLO
HERDER 4 PIN STRAIGHT

RELAY FORM “"A"

RELAY REED 13¥ PSEVDO FORM "G
INDUCTOR B.6uH 107

FERRITE BERDS

TRANS NPN 2N2904

RES COMP 10K 3% W

RES MF 99K 0.1% 2V 23ppm
RES WF 1K 0.1% 1/8W

RES VAR 20 OHM 20% 0.3W

RES NF 90X D.1X 1/2W 25ppm
RES MF 11K D.fX 194

REE VAR 200 OHM 10X 0.5¥
RES COMP 10K 3% 14

RES MF 100K 0.1X 1/2V 23ppe
RES MF 2K 0.1% 1/8W

RES MF 4K 0.1X 1/80

RES MF BK U.1% 1/84

RES WF 13.0K % 1/4U

RES MF 5.00K 0,1% 178V

RES MF 4.99K 0,1% 1/8W

RES VAR 100 OHW 10% 0,354
RES MF 10.0K 1% 1/4u

RES MF S.00K D.1% 1/8W

RES MF 4.99K 1% 1/4M

RES MF 20.0K 1% 1/4U

RES MF 2.00K 1% 1/44

RES MF 1.00K 1% 1/4U

RES COMP 20M 3X 1/4U
TERMINAL VIRE LOOP TEST POINT
1€ 74L574 FLIP FLOP

IC 74L§273 OCTAL D FLIPFLOP
IC TELOS VOLT REG

IC 13333 ANALOG SWITCH LF
IC 3%34AN OP AMP

IC 339 GUAD COMPARATOR

IC TLOF2BCP DUAL OF RANF

IC 5334aM 0P AMP

FUSE GLIP

SOCKET IC 14 PIN

SOCKET IC 20 PIN

SOCKET IC 16 PIN

SOCKET 1L 8 PIN

SOCKET IC 14 PIN

SOCKET IC 8 PIN

912932
TUSOMI
14653
TUSONI
91293
31406
87882
04222
14633
56289
TUSOMI
36289
14633
s4217
14635
20307
14633
20307
91293
01293
07263
71393
J4426
06383
15636
WABRSH
24226
34899
64713
Pzt
oisee
64337
73138
v3ses
03868
73138
01121
o3ges
64337
€4537
03888
19701
64337
o3ges
73138
19701
64337
1970!
19701
127
19701
o121
31313
01293
01295
07263
27014
18324
27014
01293
18324
34426
06776
DEPTE
BeT?E
[1)-Yrd 2
06776
06776

PWA INPUT 1120,30

MANUFACTURER
PART NUMBER

2341B0C0R
cO3CC2004
9374
301-000-R2ZHO-829D
CD13FC&81F03
301-000-R2HO-829D
9374
GP5-203MF
KD312043201
SRIIVBE104MAR
CoSWCC1oo0d
19601 05X903JHAT
201-000-R2HO-8B29D
10TCC-R33
CDYECI60J
SM-25~-¥E-100-M
CDJECRTOJ
OM3-EC3304
COSFALZ1Y
DRS-EC3304
9213

1H914

FOHION

1H9149

MbL 1716
HPSS136-4-C
RA30E80-10%)
1632-3-1
137961
2643000101
2N3904

BGT 033

PME?3 T-2
PMESS-T2
T2XWRZD
PMEGD T-2
PMESS T-2
TEXWURZ2DO
BG1035

PMEES T-2
PMESS T-0
PMESS T-0
PME3S T-2
S043ED10KOCF
PHESS-T2
PMESS T-2
72XWRI 00
$043EDLTOKGOF
PHES3-T2
S04ZED4NIFOF
3043EDZOKOOF
S043EDZKODOF
SD43EDTKODOF
CBZ0&Y
TP-103~02
SH7ALS74N
SH74LS273H
ufATBLO%ANC
LF13333N
NESJS3AN
LM33FN
TLO7T2BCP
NES33aH
TRA~1119-10
ICN-143-53-C
ICH-203-83~C
ICN-153-53-C
ICN-083-53-G
ICH-143-83-C
ICH-082-83-C

Gttt or o P R o e e e o A RN ) = = =N =W RN AN SNNRNORN NN =N =R s =N~ RBNN—=—<N-<=NN

BEC
PART NUMBER

234168000A
205017000
281021000
224322000
200013000
224322000
281021000
224118000
2035003000
224268000
203902000
283216000
224322000
22413%000
205031000
283334000
203008000
2035010000
209511000
203010000
28100000
330052000
530032000
5300358000
S43%18000
477344000
471033000
471048004
400308000
483247000
328071000
302125000
32676200A
324241000
311337000
32676100R
32T92300A
311339000
302125000
326763008
IZ4273000
324313000
32392400R
3414000300
324326000
323923500A
311306000
341400000
324326000
341367000
341429000
341329000
341300000
43722000
48230600A
534137000
534263000
535044000
333093000
W39061000
535018000
535102000
S35061000
482110000
473012000
473063000
473042000
473041000
4730199000
473041000



11203300R REVY!: PYA MAIN FILTER 1120/30

MODEL:1 1120/30

REFERENCE FEP. MAMUFACTURER BEC

DESIGHATOR DESCRIPTION CODE FPART NUMBER QATY PRRT HUMBER

c1-2 CAP EL 100uF 204 2%V 54217 SH-29-VYB~-100-H 2 2833340090

c3 CaP MICA 10pF 5% 300V 14655 CDSWCC100J 1 2030020090

C4-6 CAP CER 0.1uf 20X 30V 04222 SR2IVEI1J4MRA 3 224268000

‘c? CAP TANT 2.,2uF 20X 33V 61637 T3&BB22TN0UITAGC2T13 1 2683317000

c8 CAP CER 0.,1uF 20% S0V 04222 SR21SE1C4MAR 1 224268000

co CAP MICA 20pF 3 300V 14635 CDSCC2004 1 203017000

c10-11 CAP EL 100uF 20X 29% §4217 SMN-25-vB-100-M 2 283334000 i
ci2 CAP CER 1.0uF 20% SOV 04222 SRIOVIENOSMAA 1 224264000 .
cte CAP MICA 68pF 11X 300V 14658 CD3EC6BOF 1 20506001A

CR1-3 DIGDE SIG 1NST4 G129 IN914 3 930058000

CR4 DIGDE ZENER 1N3227F 3.6Y 3% 04713 INS227E 1 530093000

Lt-2 INDUCTOR 5.6uHd 10X 24226 10/361 2 4004084000 T
PiAa-10A SOCKEY SPRING COMPOMENT LEAD 32575 1-332070-7 10 479333000

PtB-10B SOCKET SPRING COMPONENT LEAD 32979 1-332070~7 16 479333000

Rt RES MF 4.02K 1X /4% 19701 SO043EDAKD2OF 1 341358000

R2 RES MNF 3.0600K .1 1/8W 64537 PMESS-TZ 1 324300000

R3-4 RES MF 1K 0.1% 1/8% 64%37 PMES3I-T2 2 324241000

RS-6 RES MF 2.00X 1% 1/4W 19701 SO043ED2KOQOF 2 341329000

R? RES MF 4.99K 1% 1/40 19701 SO04TED4KYIOF 1 341367000

TPi-6 TERMINAL WIRE LOCOP TEST PQINT 31313 TP1Gi-10 6 483256000

Ul IC 5534AN OP AMP 18324 NESS3IAN 1 335061000

uz IC 13201N ANALOG SWITCH 270t4 LFI320IN 1 335106000 P
u3 IC 74L5273 OCTAL D FLIPFLOP 01293 SHT4LS273IN 1 534263000 P
U4 IC 741L5139 DECOPE/MULTFPXR 01295 SHT4LEI3IN 1 %34188000

us - IC HA3-2825-3-M OF ANP 34371 HA3-262T-3 I 53%119004

ue ' IC AD536 TRUE RMS/DC CONY 51640 AD3IGAID 1 535103000

u7 IC 1320tN ANALOG SWITCH 27014 LF13201N 1 535106000

us IC 5934AN OF AMP 18324 HNEDSSIAN 1 S35061000

ug IC 78LO3 YOLT REG 07263 UA7BLOTSAWC T 533044000

XU SOCKET IC 8 PIN 06776 ICN-083-S3-G t 473c¢41000

xuz SOEKET IC 16 PIN 06776 ICH-163-53-G 1 473042000

XUz SOCKET IC 20 PIN 06776 ICN-263-53-C I 473063000

Ku4 SOCKET 1€ 16 PIN 06776 ICH-163-83-C 1 473042000

XUS SOCKET IC 8 PIR 06776 ICN-D83-53-G 1 473041000

xuse SOCKET IC 14 PIN 06776 ICHN-143-53-G 1 4730192000

xuz7 SOCKET IC 16 PIN 06776 ICN-163-852-C 1 473042000

xug SOCKET IC 8 PIN 06776 ICN-083-S3-C 1 473041000

11201700A REY:1 F8 PWp MOTCH FILTER 1120

MODEL: 1120

REFERENCE FED. HAHUFACTURER BEC

DESIGHATOR DESCRIPTION COPE PART NUMBER aTy FART HUMBER

c1-2 CAP CER 0.1uF 20% 30V 04222 SRZISE!4MAR 2 224268000

c3 CAP MICA 220pF 11X SOV 14655 CO3FY221F t 20503900A

C4 CAP NPC 0.47uF 11X 30V 27735 MPC-83-0.47-30-1 T 23417500a

=13 CAP MPC 9, 047uF 1% SOV 277?35 APC-33-.047-30-1 1 234174004

ce CAP MICA 8200pF 1% 100V 14635 CD!9FRB22ZF 1 200332000

c? CAP MICR &80pF tX J00V 14635 CDISFCE01FOZ 1 200013¢00

ce-3 CRP CER 0.1uF 20X SOV 04222 SRIITEIJ4MAA 2 224268000

ctd CAP MICA 220pF 14 S0V 14633 CDSFY221F 1 205085004 :
CtHl CAP MPC 0,47uF 1X S0V 27733 MPC-33-0.47~-30-1 1 23417300A :
ciz CAP MPC §,047uF 1% 30V 27733 NPC-33-.,047-30-1 1 23417400R :
cis CAP MICA B200pF 1Z 100V 14653 CD19FAB22F { 200332000

CCt4 CAP MICA 500pF 11X 300¥ 14633 CDI13FCEBIFG2 1 200015000

€15 CAP TANT S6uF 10X &V 36289 156DTEEXT006KRT 1 283228090 .
Cié CARP TANT 15uF 10Z 20V 36289 196D136X3020KA1 1 283227000 Yoy
ci7-18 CRP EL 100uF 20X 23V S4217 SM-25-¥B-100-M 2 283334000 §o
c19-22 CAP CER 0.1uF 20% SO0V 04222 SR213E104MAA 4 224268000 "
cz3 CAP NPT 0.047uF 1% SOV 27733 MPC-53-,047-30~1 1 23417400A

C24-23 CAP MPL 0.33uF 10X 100V 19701 TFI9BI1GDIZ4PK1I01SB 2 23416x000 :
cRe CAP MPC 0. 047uF 1Z 3av 27733 MPC-33-.047-50-1 t 23417400R ;
cz27 CAP CER 0.1uF 20X 30V 64222 SRITBETIC4MAR t 24268000 v
cas caP CER 1.0ufF 20% 30V 04222 SRIVSEIOSMAR 1 224264000

c29-30 CAP CER B.02uF 26X 300V 51406 CGPS-203MF 2 224118000

c31-32 CAP NPC D0.0TuF 2Z S0V 14732 632A-1A-103G 2 234142000
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11201700R
MODEL: 1120

REFERENCE

CDESIGHATOR DESCRIPTION

REV!

PWAR NOTCH FILTER 1120

MANUFACTURER
PART NUMBER

L1~-2
®i-8
@9-12
@G13-20
@21-24
Q23-26
R1-2
R3

R4

RS

R&

R7

RS

R

RiD
R11
Ri2
RI13
R14-18
R19
RZO
R21
R22
R23
R24
RZT
RRZé
R27
Ra8
R29
R30-31
R32
R33
R34
R3S
R36-37
R38-39
R40
R41-42
R43
R44
R4
R46
R47
R48
R49
R30-351
R32
R33I-535
R36-37
R38-59 -
R&G-61
REX~63
R64
R&Y5
R66-68
R&9
R70
uy-35
us

uz

us

ug
uto=-11
Uiz
Ui3
Ur4-16
U7-18
Xxu -7
xus
Xug-11
Xui3
XUld4-16
Xuiz-tie

TRA
TRA
TRa
TRA
TRA
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
ic

ic

IC
ic
I
Ic
ic
1c
IC
soc

soc
so0C

FED.

CODE

INDUCTOR 5.6uH 104 24226
NS FET 2H%853 NMOTORCLA ONHLY 04713
NS FET J10@ 17836
NS FET 2N36353 MOTOROLA ONLY 04713
H& FET Jioe 17896
N& FET PN4391 27014
NF Z20.0K 12 1744 19701
MF 10.0K 1% 1/4¥ 19701
MF 8.25K 12 1/74%W 19701
MF 10.0K 1% /4% 19701
MF 9.95K 0.1X 1/8U plgsge
®F 20.0K B.1X 1/8W o3eee
MF 40.0X 0.1% 1/78M 03608
MF 8p.0K 0.1% 1/8W 03888
NF 1680.0K 0.1% 1/8¢ o3ges
MF 320.0K 0.1% t/8% 03088
MF 640K G.1X% 1784 03888
COMF 1.2M 3% 1744 RRF3
MF 4.99K 1% 1/4M 19701
MF 9.95% 0.1X 1/8W 03888
NF 20.0K 0.1% 1/7B8W o3a8sg
MF 40,0K 0.1% t/8W 03888
MF 80G.0K 0.1% 1/8W o3s8g
HF 160.0K G.1% 1/8U o3gag
MF 320.0K 0.1% t/8W 6le8s
MF 640K 0.1% 1/8W p3g88
COMP 1.2N S% 1/44 0112t
MF 2,00k 1X 1/4Y 1970t
MF 20.0K 1% 1744 19701
MF 2,00K 1% 174U 1970
MF 4,99 1% 1740 19781
MF 1,00K 1% 174U 19701
HF 10,0K t% 1749 19701
NF 49,9K 1% 1744 19701
MF 4.,99K 1% 1744 19701
MF 10,0k 12 1744 19701
MF 1.00% 12 /44 19703
NF 48.7K 1% 174U 19701
MF 100K 12 1/4W 13700
MF 48,7K 1% /74U 19701
MF 100K 12 1749 19701
NF 10,0 OHM 12 t/741 19701
VAR 20K 10% 0,5 73138
MF 10,0 OHM 12 1740 19701
MF 100K 1% 1/44 19701
VAR 20K 10% ©.35W 73138
MF 10.0KX 1% 174U 19701
MF 4.99K 124 1740 19701
MF 49.9K 1X 174V 19701
MF 68.1K 12 174U 19701
METWORK 100K 2X 1.35W 71430
MF J00K 12 1/44 19701
MF 42.9K 1% 1/74% 19701
MF 28.0K 1% 1744 19701
MF 49.9K tZ 1/74V 19701
NETWORK 3.3X 2Z 0.94 71450
MF 3.32K tX 1/44 19701
MF 1.30K ¥ 174U 19701
5532 OP-ANMP 18324
393 OP ANP 27014
IC OP-OFEP OF AMP 06665
13201N ANALOG SWITCH 27014
OP-07EP OP ANP 065663
4200ADE ANALOG MULTIPLIER 49956
78L05 YOLT REG 07263
13333 ANALOG SWITCH LF 27014
339 QUAD CONPARATOR 27014
T4LS273 OCTAL D FLIPFLOP 129
KET IC 8 PIN DET77E
SOCKET IC té PIN 06776
SOCKET IC 8 PIN 06776
KET 1C 16 PIN 06776
KET 1€ i4 PIN 06776
KET IC 20 PIN 06776

soc

10/961
2NJ653

J=-108

2N56%3

J-108

PN4381
S043IED2OKOOF
SO43IEDT OKDOF
S043EDBK250F
S043EDT OKOOF
PHESD TO
PMENS 7O
PNESS TO
PME3I ToO
PMES3 TO
PMESS TO
FME33 TO
CB1283
S043EDAKIIOF
PHESS TO
PMEST TO
PMESY% TO
PMEZS TO0
PMESS T0O
PHETS TO
PNESS TO
CBI12YT
SH4IEDZKODOF
SG43EDZ UK GOF
SP43EDZKOOOF
S043EDGKITOF
SO043EDIKCOOF
S043ED1 0K OOF
%043ED49KIOF
S043EDAKISOF
SO043ED1 0RO OF
SO042EDT1KO00OF
SU43ED4BKY OF
SO43ED? BOK OF
S043ED48KT OF
S043ED) 00K OF
S043EDT CRODF
82PAROK
S043ED1 ORCOF
S043ED}Y 00K OF
B2PARZIK
S04JEDI 0KOO0F
SOU4IEDSKIFOF
S043ED4IKIOF
S043EDESK1 OF

730-61-RI100K’

S043ED1 00K OF
S043ED49KIOF
J043ED2BKOOF
Y043ED49KIOF
750~61-R3.3K
S042EDIKIZ20F
S043EDIKSOOF
NE%S32AN
LM3IS3N
OP-07EP
LF13RCIN
aP-07EP
RC4200ADE
UATELO3AMC
LF13333N
LM33I9N
SN74LB273N
ICH~0B3-83-G
ICH~163~53~G
ICN-083-53-G
ICN-163-83-
ICH-143-83-C
ICH~-203~853-G

A G me Gl om g G = N =m0 e o (= = G == = P3P P R Gl e K] = e s s s on it B e P} R b e e we ) s = a e e ih e b bt (] e e e e et e RN BB R DN

BEC
PART MNUMBER

400408000
528160004
328136008
528160004
S281%600A
82813%00R
341429000
34714009000
3413889000
341400000
323917400A
32591800A
323919004
32392000R
32392100AR
32B92200A
32593000R
343608000
341367000
323591700A
323918004
32591900A
32T92000R
325921 006A
32392200R
325593000A
343608000
341329000
341429000
341329000
341367000
341300000
341400000
341467000
3431367000
341400000
341300000
341466000
341500000
341466000
341500000
341100000
311374000
341100000
341500000
311374000
341400000
341367000
341467000
341480000
343032000
341500000
341467000
341443000
341467000
34504500A
341350000
341317000
53513500R
535107000
535110000
533106000
535110000
S3T508301A
333044000
533095000
535010000
534263000
473041000
473042000
473041000
473042000
4739019600
473063000



112018 00R REY: DB FPWaA DETECTOR 120
MODEL: 13120

REFERENCE FED, MANUFACTURER BEC
DESIGNATOR DESCRIPTION CODE PART MUMBER QTY PART HUMBER
c1 CAP TANT 36uF 19# 6V 56289 1960JEENIONEKA] 1 283228000
cz CAP TANT 13uF 102 20V 36289 196L1TEX9020KAT 1 283227000
c3 CAF MICA 3.0pF +-0.5pF 300V 14655 CDYCCO30D 1 205813000 ;
c4 CAP TANT B€uF 19X &V 36289 196DSE6XIONEKAT 1 283228000 5.
C3-€ CAF CER O0.1uF 20 3J0V 04222 SR2Z15E104MAR 2 224268000
c? CAP MICA 3.0pF +~0.5pF 300V 14635 COICCO3IOD 1 203013000
ce CAP MICA 1000pF 1X 100V 51406 DMiS-102F 1 200113000 ok
co CAP MICA SO0pF 11X 502V 14633 CDIJFD3IDIF 1 200123000 P
c1t CAP MICA 130pF 3% 100V 14633 CDIFATINY 1 283011000 :
12 CAP MICA 300pF 1X 300V 14635 CDYSFDIOTF 1 200123008
13 CAP MICA 230pF 1Z S0V 14633 COUFY2I1F 1 2030340090
c14 CAP MITA SEpF 1% 200V 37382 KDSSE0F3I0!N 1 2050353009
ci3 CAP MICA 91pF 1% 300V 14635 CDIFCRIOF 1 203023000
C1e CAP MICR 47pF 1% 300V 37582 KDI4ATOF301 1 203032000
17 CAP MITA 10pF S5 300V 14635 CO3IWCCIODY 1 203002000
cie CAP MICA 120pF 1X 30V 20307 DMS-FY121F 1 203030000
€19 CAP MICA 68pF 11X 200V 14€33 CDJECEBOF 1 20306001%
cz2o0-21 CAF MPC 0.22uF 2% S0V 14782 E52A-1-AZR4G 2 R34167000
caz CAP TRANT J36uF 10X 6V 56289 19EDSEEXNIV0EKAT 1 283228000
CR3 CAF TANT t.QufF 10Z% 33V OHLY 36289 196D1OINIOITHAL 1 283216000
C24-33 CAP CER 0.1uF 20% S0V 04222 SRZ1JE104MAR 10 224268000
C3s CAP CER 1.0uF 20% Sov 04222 SRICIEICIMAA 1 224264000 .
Cc33-38 CAP CER 0.1uF 20% 30V 04222 SRZ1IDE104MARA 4 224268000 -
C39-40 CAP EL 1900uF Q0% 28V 54217 SM~-25-VE-100-¥ 2 2833324000 ..
CR1-3 DIOCE SIG 1H9t4 01293 1H9t 4 3 S30038800
CRE-7 DIDDE ZEMER IN3Q3IOB 4.7V OX 04713 1H32308 2 330t03000
CrRB~-11 DIODE SIGC itN914 01293 (1H914 4 530058000 {ﬁh
CrR12 DICDE ZENER 1N3Z40B tOov 5% 04713  IHI2408B I B30077000 §
K1 RELAY PIP DPBT 35V FORM “C* 235348 BITC~1 1 471034000 i
Li-2 INDUCTOR 5.6uH 10¥ 24226 10/361 2 4004gg000
R1-2 RES MF 1.00# 1X 1/44 19701 SO43EDIKO0DOF 2 341300000
R3 RES MF 9K 0.1¥ 1/4W 64337 PHMESZ-T2 1 324354000 [
R4-3 RES MF 1¥ 0.%% 1/84 64337 PMESS-T2 2 3J2424t000 []
R& RES MF 9K 0.1« 1/4M 64537 PMESS-T2 t 324354000 Ff
RT RES MF %,00K 0.1% 1/8W 64537 PMESS-T2 t 3243260500 -
RO RES MF 2.000K .1X 1/BW 64337 PHMESS-T2 t 3243000600
R9-11 RES MF 1K 0,1¥ 1/8W 64537 PMESS5-T2 3 324241000
Ri2 RES MF 9K 0.1% 1/4M 64537 PHESS5-T2 1 324354000
R13 RES MF 10,0K 1X 1744 19781 SO43ED10K00F 1 341400000
R14 RES MF 3,32K 1% 1/4d 19701 SO04IED3IK3I20F 1 341350000
R13 RES MF 13,3K 1% 1/44 1970t SO04IEDIIKIOF 1 341412000
R16 RES MF 17.8K 11X 1/74Y 19701 3J043EDt7KE0F 1 341424000
RI7 RES MF 2,.43K 1% 1744 19701  RN3IZ0-2431-F 1 341337000
R18 RES MF 10.0K 1X 1/44 19701 SO043EDIODKOOF 1 341400008
R19 RES MF 13.3K 1X 174V 19791  3S043EDI3KITIF 1 341412000
R20 RES MF Z.43K 1% 1/44 19701 RHBSD-2431-F 1 341337000
R21 RES MF 10,0K tX 1740 19?01 JS043EO010KOOF 1 341400000
R22 RES MF 11.5K 11X 1/44 19701 SO042ED1IKIOF 1 241406000
R23 RES MF 2.43K 1¥X /744 19701  RH3JISL-2431-F vt 341337000
R24 RES MF 2,00K 12 174U 19701 JO043ECZKODOF 1 341329000
R25 RES MF 374K 1¥X t1/4U 19701 J0A3ED3ITIHKOF 1 241533000
R26 RES MF 73.0K 1% 1/4U 19701 S043EDPHKOOF 1 341484000 P
R27 . RES MF 600 DHM 0.235% t/BV 64337 PHE33-T2 1 3z4215000 E”?
R28 RES MF 1.00K 1X 1744 19701 3S043ED1KO00OF 1 341300000 :
R29 RES MF 2.00K 1X 1/4U 19701 SO043ED2K0D00F 1 241329000 )
R30 RES MF 200K 1% 174V 19701 S043ED20OKOF 1 341329000
R31 RES MF 100K 1% 1/4W 19701 SO43FED1ODKOF 1 341300000
R32~33 RES MF t0.0K 1X 1/4% 19701 SO4ZEDI1OKOOF 2 341400000
m IC 13332 ANALOG SWITCH LF 27014 LF13333N 1 S33093000
uz IC HAZ~2623-3-M OP ANP 34371 HAJ-2623-% 1 U3IV1T190CA
u3 IC 13201H ANARLOG SWITCH 27014 LF13201H 1 S33106000
us4 IC HAZI-2623-3-M OF AMP 34371 HAZ-2623-3 1 S3911900R
us IC 13201M AMALOG SWITCH 27014 LFI13201N 1 S3B510&000 };
uUe6~7 IC 5532A DUAL OF AMP B DIP 01293 HEJJI2RP 2 33512100AR L
ug IC ADI3E¢ TRUE RMS/DC CONV 31640 ADI3EAID U S3S105000
us IC 741.8273 OCTAL D FLIPFLODP 01293 SK741L.8273N 1 334263000
uto IC 74LE139 DECODE/MULYPXR D1Z93  SHT4LS139N i 334188000 X
Ut IC 7BLODT VOLT REG N7263 uATBLOSAWC 1 5335044000 T
HUt SOCKET IC 16 PIN 06776 ICH-163-53-C 1 473042000 £
KUz SOCKET IC 8 PIN 06776 ICH-0B3-53~G 1 473047000 e
ruz SOCKET IC 16 PIH g6776 ICN-163-83-G 1 473042000
Ku4 SOCKET IC 8 PIN 6776 ICH-083-53-G 1 473041000
KUS SOCKET IC 1€ PIH 06776 ICH-163-83~G 1 473042000
XUe-7 SOCKET IC 8 FIN B677€ ICH-0B3-83-G 2 473041000
Hus SOCKET IC 14 PIH 0e776 ICH-143-83-G 1 473019000
K9 SOCKET IC 20 PIW 06776 ICH-203-S3-0 1 4730673000

1

Xiyin SOCKET IC 16 PIN 06776& ICH-163-53-C 473042000



[ .
! 11201900R : REV: G  PWA FREQUENCY COUNTER 1120
§ MODEL: 1110,20.30
gﬁ REFERENMCE FED. MANUFACTURER BEC
f ! DESIGNATOR DESCRIPTION ‘COPE  PART NUMBER RTY  PART NUMBER
_ ct CAP CER 0, 1uF 20% %0V 04222 SR21SE]04MAR 1 224268000
£ c2 CAP EL 100UF 20% 25Y 84217 SM-25-VB-100-N 1 283334000
‘.} c3-9 CAP CER 0.1uF 20% B0V 04222 SR2)SE)G4MAA 7 224268000
{LJ Cip=-12 CAP EL 100uF 20% 23V S4217 S$M-2%-VE-100-M 2 283334000
ci13 CAP CER 0.1uF 20% 30V 64222 SR2ISEI04MAA 1 224268000
Cisd CAP NPC 0,0022uF 2% 30V 14752 653A-1-A222C 1 234165000
e cis CAP CER 3900pF 10% 1DoV 61637 COT2K3IF2KIXICR 1 224319000
" Ci6 CAP CER S60pF 10% 200V 61637 COS2KS61K2X3CA 1 224290000
S ci17 CAP TANT 4.7uF 10% 10V B62B9 196D47AXIOTOHAT 1 283226000
c1g-22 CAP CER G.1uF 28X SOV 04222 SR21SBE104MAR 5 224268000
ca3 CAP EL 100uF 20% 2%y $4217 SM-2%-VB-100-M 1 283334000
3 C24 CAP CER 0,1uF 20% S0V 04222 SR21SE}C4MAA 1 224268000
| cas CAP MICA 2B%0pF SZ Sov $7S62  KD2S1 4101 1 20%037000
v c26-27 CAP TANT 2.,2uF 20X 33V 61637 T368B223M033ASC2313 2 283317000
CR1-9 DIODE SIG 1N914 0129% 1H914 % T30038000
CR10-11 DIODE SIG FDH-300 07263 FDH3060 2 530052600
t CR12-13 DIODE SIG 1HS14 61295 IN9I4 2 530058000
Lo CRt4 DIODE ZENER 1H3231B T.1¥Y 5% 04713 INS231BSZ 1 530169000
i,; oSt LED RED DIFF 3082-4684 28480 HLMP-130t 1 536024000
D§2-3 LED RED DIFF HLMP-6620 28480 HLMP~662) 4 336026000
Lt INDUCTOR YK200/19-48 02114 VKZ00/19-48 T 400410000
; L2-3 INDUCTOR S.6uM 10¥ 24226 13/561 2 400398008
E} a1 DIODE ZENER INS243B 13V 5% 04713 IMS243B t 330076000
] R} RES MF Zt5% OHM 1% 1/4¥ 19701 BO4IEDZIBROF T 341232000
RZ RES MF 332 OHM 1% 174y 19701  SO43EDITZROF 1 341230000
R3 RES MF 499 OHM 1% 1744 19701 S043ED49SROF 1 341267000
R4 RES MF 10.0K 13 1749 19781  SO43IEDT1QKCOF 1 3414005000
RS RES MF 1.47K 1% 1744 19701 SO04IEDIK47OF 1 241316000
RE~7 RES MF 10.0K 1% 1799 19701 SO43ED10KOOF 2 341400000
RE=10 RES MF 1,00K 12 174V 19701 S043ED1KCOOF 3 341300000
Ri1-12 RES MF 10,0K 12 1/4W 19701  SOU43EDT 0K GOF 2 341400000
R1Z RES MF 1.47K 1Z 174U 19701 SO043EDIK470F 1 341315000
R14 RES HETWORX 3K/6.2K 2% 2.7 ¥3138 785-3-R3K/6,2K t 3450631000
Ri5-19 RES MF 4.99K 13 1/49 19701  SOU43IEDIKIIOF = 341367000
R20~21 RES MF 1.47K 1% 174U 19701 SO04TIEDIKI7OF 2 341316000
R22-23 RES MF 1,00K 1% 1/4% 19761 SO4IEDIKOOOF 2 341300000
[ R2Z4 RES MF Z.00K 1% 1/4% 19701 S043EDZKUOOF 1 341329000
. R25-26 RES MF 1.00K 12 1,9 19701 S043EDIKDODF 2 341300000
b R27 RES NF 56.2K t% 1/4W 19704 S043ED3GK2OF 1 341472000
R28 RES MF S.00K 0,1% 1/8W 64537 PMESS-T2 1 324326000
R29 RES MF 1.00K 172 1/44 19701 SD43ERIKOOOF 1 341300000
F R3O RES MF 2.00K 3% 1/4W 19701 S043EDZKOCOF 1 341329000
vl R3% RES MF 1.47K 1% 1/4W 19701 3043EDIK47OF 1 341316000
4 R3I2 RES HF 100 OHM 1% 174 19701 S043ED1DOROF 1 341200000
s1 SWITCH ROCKER <& SW> 81073 7658085 1 463283000
TP1-12 TERMINAL WIRE LODP TEST POINT 21313 TP-103-02 12 49330600A
Ul IC 393 OP AMP 27014 LM393N 1 533107000
uz IC 74i.504 HEX IHVERTER 01Z95 SH74LS04N 1 534155000
u3-4 IC 74LS00 2 INP POS NAND 01295 SN74LSOON 2 N34167000
us IC 74F1SIPC 07263 74F1SIPC 1 534374000
ue-8 IC 7415490 DUAL DEC COUNTER 18324 N74LS490N 3 534238000
Ty ue IC 74F1S1PC 07263 74FISIPC 1 534374000
i Ul g IC 74F74PC DUAL D FLIP FLOP 07263 V4F74PC 1 534367000
2 uty IC 74LE138 DECDR/MPX 01293 SH7ALS13IEN 1 534246000
viz IC 74F74PC DUAL D FLIP FLOP 07263 74F74PC 1 534367000
Ui3-14 IC BR5SAPC PERIPH INTERFACE 34333 AMBZSSAFC 2 B34171000
U15-16 IC 40408 COUNTER/DIVIDER 02735 CD4040BF 2 %3427%000
Uiy IC 393 OP AMP 27014 LM393M t  B2%i07I00
Ui IC 53532a DUAL OP AMP 8 DIP 01293 HNESS328P W 1 =3%12100A
ui9 IC AD?349JN bUAL 12 BIT pAC 24355 AD7S49JN 1 S3512700A
uzo IC REF-B2~CZ 5 VOLT REFERENCE 06663 PMI REF-12C2 1 S3312900A
uzt IC AD7382KN 12 BIT A/D 24333 AD7ISRKN 1 S53%12800A
XS SOCKET IC 16 PIN 06776 I1CN-163-535G 1 473042000
KU1 EOGKEY IC 8 PINH 06776 ICN-083~83~G 1 473041000
Kuz~4 SOCKET I1C 14 PIN 06776 ICH-143-53~C 3 473019000
XUs-9 SOCKET 1€ 16 PIN 066776 ICN-163~53-G 5 473042000
U119 SOCKET 1€ 14 PIN 06776 ICH=-143-53-C 1 473019000
KU1 SOCKET I1C 16 PIN 06776 ICH-163-53-C + 473042000
Xui12 SOCKET 1C 14 PIN 06776 ICN-143-83-C 1 473019000
XU13-14 SOCKET IC 40 PIN 06776 I1CN-406-54-TG 2 473052000
XU15-16 SOCKET I1C 16 PIN 06776 1CN-163-53-C 2 473042000
XUu17-18 SOCKET IC 8 PIN 66776 I1CN-083-53-G 2 473041000
XU19 SOCKET IC 20 PIN 66776 ICN-203-53-C 1 4720635000
Xuzo SOCKET IC & PIN 06776 I1CN-083-53-C 1 472041000
xu21 SOCKET IC 28 PIN 06776 ICH-286-54-TG t 473044000
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11202000R REY: G#* FWA CPY 1120

MODEL: 1120

REFERENCE FED. MANUFACTURER BEC

PESIGMNATOR DESCRIPTION CODE PART NUMBER QTY PART NUMBER

B CELL LITHIUM 3V 34473 BR23I25-1HB 1 S%6007000

Ci-6 CAP CER 0,1uF 20% S0V 04222 SRZ1IE) 04MAR 6 Z24268B000

c? CAP TANT 1SufF 10% 20V 56289 196D156X9020KAT v 283227000

cg-9 CaP CER 0.tuF 20% Sov 04222 SR2)5E)04MAR 2 224268000

cio CAP TANT 15uF 104 20V 36289 196D156X9020%A1 1 2832z7000

ci11-13 CAP CER 0.tuF 20X S0V 04222 GSR2135E104MAA 3 234268000 -
Cile CAF EL 100uF 20X 25V $4217 SH-25-¥B-100-M 1 283334000 }71
CR1-~3 DIODE SIG IN9'4 01293 IN914 3 330058000

J2e-21 SOCKET IC 24 PIN 06776 ICH-245-54-G 2 473043000

Ll INDUCTOR VK200/19-4B 02114 VYK200/19-4B 1 4060410000

al TRANS HPH 2N3504 04713 2HI904 1 328071000

R RES MF 100K 12 1/44 19701 S043ED10OKOF 1 343500000

R2 RES MF 332 OHM 1% 1/4¥ 19701  3043ED3II2ROF 1 341230000

R3 RES MF J10.0K 1% tr4u 19701 S043EDICKOOF 1 34t400000

R4 RES MF 100K 1% 1/44 19701 S043ED)OOKOF 1 341300000

RS RES MF 22.1K 1% 174U 19701 RNSSD-2212-F 1 3414330040

R& RES WF 100K 1% 1/4W 19701 J043ED100KOF I 341300000

RY RES NETWORK 3KA6.2K 2% 1.5 73138 783-3-R3IK/6,2K 1 3435033000

R8-9 RES MHETWORK 3JK/5.2K 2% 2.7w 73136 785-3-R3IK/6.2K 2 34B031000

TP1-9 TERMINAL WIRE LOOP TEST POINY 31313 TP-103-02 9 48330680A8

w1 IC 74LE04 HEX INVERTER 61293 SN74LSO04N 1 334133000

uz IC 741.83Z QUAD 2 INFUT OR 01295 SN74LSI2N 1 934168000

U3-4 IC 8304BN 8 BIT TRI ST TRANS 27014 DPB3I04BN 2 TJ34231000

us . IC 40666A CMOS BILAT SW 02735 CD40GEAE 1 234078000

ué IC 40238 COS/MOS NAND 02733 CD4023AE b 534143000

uz IC 280 MICROPRCS 6 MHx CMOS SE708 Z84CD0-06PE 1 33440906R

ug-1o0 IC 74L5941 OCTAL BUFFER 01295 SN74LSB41H 3 353438t 000 e
un IC 5364 8Xx8 RAM CMOS 2B DIP TOSHIB TCY%&4PL~1Y ! 534403000 v
utz IC 741532 QUAD 2 INPUT OR 01295 SN74LS32N t 534168000 ;
U3 IC 74F74PC DUAL D FLIF FLOP 07263 74F74PC 1 334367000

uig PROM 1120 AS U14 CPU PUA 04901 3344857000 1 53443700C

1R R-] IC 74LS13B DECDR/MPX 01293  SNP4LETIBN b 534246000 .
U1é IC 99314ANL JIEEE BUS PROCESSOR 01295 THMS9914AML 1 934288000 Lo
AN IC 75160 IEEE BUS TRANSCEIVER 0129% SN7S5SI1E0BN T 34286000 ]
uis IC 75161 JEEE BUS TRANSCEIVER 0129% SH7S151BN 1 934287000

Xuir-2 SOCKET IC 14 PIN 06776 ICN-143-53-G 2 47301%600

XU3~4 SOUCKEY IC 20 PIN 06776 ICN-203-S3~G 2 473063000

XU3-6 SOCKET IC 14 FPIN 06776 ICN-143-53~C 2 473019000

wu7 SOCKET IC 40 PIN 06776 ICN-406-S4-TG 1 473032000

Xus-14a SOCKET IC 20 PIN 06776 ICN-203-S3-G 3 473063000

KUt SOCKET IC 2B FIN 06776 ICH-286-S4=-TG i 473044000

xU12-13 SOCKET IC 14 PIN 066776 ICN-143-S3~G 2 473019000

U4 SOCKET IC 2B PIN 06776 ICN-2I86-S4-TG 1 473044000

nULS SOCKET IC 16 PIN 06776 ICH-163-853-G 1 473042800

Xuts SOCKEY IL 40 PIN 06776 ICN-406-54-TG 1 473052000

KU17-18 SOCKET IC 20 PIM 0677¢ ICH-2032-53-C 2 473063000

Y OSC CRYSYAL 10 MHz 27802 COD-231-Bi1s 1 TJ47904000 K]
T1292100R REY: Fp FWA SDURCE 1120 ;
MODEL: 1120

REFERENCE FED. MAHUFACTURER BEC

DESIGNATOR DESCRIFTION CORE PART NUMBER aTy PART HUMBER

c1 CAP CER 0.1uF 20% SO0V 04222 SR21SE104MAL 1 224268000

cz2 CAP MPC 0. 135uF ZX SOV 14732 632a-1-A~1%44 t 234143000

c3 CAaP CER 1,0uF 20% SOV 04222 SR3IOSE10SMARA 1 224264000

C4 CAP MPC 0.22uf 2% SOV 14732 652A-1-A2240 1 234167000

(3] CRP CER 0.022uF 102 Yov 61637 COB2K22IXBKICA -1 224302000

Cé CAP TANT 4.7uF 10X 10V 56289 196D473X9010HAY 1 283226000 ;
cv CAP CER 1.,0uF 20% S0V 04222 SRIOSE1Q0SMAR I 224264000 i
cg-9 CAF EL 100uF 20% 23V 84217 SM-25-vB-100-NM 2 283334000 '
cio CAP CER 0.001uF 10% 1086Y 04222 SRI%ICIO02KAA 1 224270000

Cit-12 CAP EL 100uF 20X 23V 54217 SM-25-VB-100-M 2 2683334000 :
ci3 CAP MICA 200pF 5% 100V 14633 CDSFA201Y T 203024000 ;
c1s CAP MICA 8200pF 1Z 100V 14653 CDI9FAB22F 1 200332000 i
Cis CAP MPC 0,047uF 1% 30OV 27735 MPC-53-,047-50~1 1 23417400A .
€17 CAP MPC 0.47uF 1% Sov 27733 MPL-%2-0.47-50-1 1 23417700R

cig CAP MICA 200pF SZ 100V 14635 CDSFA20t1J 1 205024000

cz2o CAP MICR BR200pF 12X 100V 14655 CDI19FABZZF 1 200532900 -
c21 CAF MPC 0. 047uF 12 SOV 27735 MPC~33-, 047-50-1 1 23I417400R

caz CAP MPC G.47uF 1% S0v 27735 MPC-53-0.47-%0~1 1 23417300R
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11202100A
MODEL: 1120

REFERENCE

REV: FD

DESIGHATOR DESCRIPTION

ca3
c24-27
cae
ca9
c30
CR1
Cr2
CR3-4
CR3
CRé-10
CRIt-12
CR13-1e
L1-2
al
a2-3
@6-13
@14-~17
G18-25
R1

RrR2

R3

R4

R3

R&

R?

R

R1O
Rt1
Ri3
R14~15
Ri&
Ri7
R1®
R19-20
R2}-22
R23
R24
R25
R2&
R27
R28
R29-31
R32
R33
R34-33
R26
R37-39
R4 0
R4
R42
R43
R44
R4
R46
Ra7?
R48
R49
RSO
R51
RS2
RI3
R34
RE35
RS
R37
R56
RE9-60
Ré1-63
RG4
R&5
RE&E

U1

uz2

uz

PW& SOURCE 1120

FED.
CODE
CAP CER 0,tuF 20X 50V 64222
caP CER 1.0uF 204 30V 04222
CAP TAHT 4.T7ufF 10%Z 10V w6289
CAP MICA 100pF 5% 300V 20307
CAP EL 10DuUF 20X 23V s4217
DIDDE SI1G 1N914 01295
DIOPE ZENER 1NB2278 3.6V S 04713
DIODE SIG 1H914 01295
DIODE ZENER 1N3242B 12V W% 04713
DIODE $1G tN9t4 01295
DIODE ZEWER INB231B 3.1V 32 Gavi3
DICDE SIG 1N9t4 01295
INDUCTDOR %.6uM 18X 24226
TRANS FET FN4391) 27014
TRANSG FET J108 17836
TRANS FET 2N5653 MOTOROLA ONHLY 04713
TRANS FET J108 17856
TRANS FET ZNS653 MOTORDLA ONLY 04713
RES MF 2.21K 1% 1/74W ter ol
RES YAR 1K 104 2.5W 73138
RES MF 20.0K 1¥ 174V 19701
RES HF 7.3%0K 1% 1/464 19701
RES MF 4.99K 1% 1/44 19701
RES MF &.,19K 1% 1/4U4 19701
RES MF 3,92K t¥% 174U 19701
RES NF 100K 1% 1/4W 197
RES MF 4.99K 17 1/4Y 19781
RES MNF 20,0K 12 1/4V 19701
RES MF 4,99 1% 1/74V 12700
RES NF 6B8.1K 1% 1/74¥ 19701
RES MF 10.0K 1% 1/44 1970¢
RES NF 2.49K 1% /49U 19703
RES MF 2.00K 1% 1/4V 19701
RES MF B80.,6K 17 1/4W 19701
RES MF 4,99K 1% 1/4i 19701
RES MF 39.2K 14 /74U 19701
RES MF 1.82K 1% 174V 19701
RES MF 1.00K 1% 1/744 19701
RES MF 3.32K 1% t/4W 19701
RES MF 4,99K 14 1/4¥ 19701
RES HMF 1.00K 1% 1/44 19704
RES MF 49.9K 1% 174V 19701
RES MF 100K 11X 174U 197014
RES MF 10.0K 1% 1/40 19701
RES MF 49.9K 1X 1740 19701
RES MF 4,02K 1% 1/4V 19701
RES MF 10,0K 1Z 1/74M 19701
RES MF 6.19K 1% 1/4U4 19701
RES MF 9,95K 0.1% t/8M ¢3sae
RES$ MF 20.0K 0.1% t/8M o3ess
RES MF 40,0k 0.1% 1/84 olaas
RES MF 80.0K 0.1% 1/8M 03888
RES MF 160.0K 0.1% 178U 03888
RES MF 320.90K 0.t% 1/8U p3aas
RES MF 649K 1% 1/4U 19701
RES MF 1.218 1% 1/74¥ 91637
RES MF 9.95K 0.14 1/8¥ 03688
RES MF 20.0K 0.1% 1/8W 0388
RES MF 406.0K 0.1% 1/8U 03888
RES MF 86,0k 0,12 t/84 g3gas
RES MF 160,0K ©.1% 1/78W 03g88
RES MF 320.0K 0.31% 1/8Y 03888
RES MF 649k X t/4u 19701
RES MF t.21M 1% 174U 9t637
RES MF 1,82K 1% 174U 19701
RES MF 3.32K 1Z 1/44 19701
RES NETWORK 100K 2% 1.534 71450
RES NETWORK 3.3K 2% 0.9W 71450
RES MF 819K 1% 1744 19701
RES MF {1.00M 1% 174U 14674
RES MF 10.0 OHM 1% 1/74M 19701
1C HAZ-2625~%-M OF AMP 34371
1C TLO72CP DUAL OP ANMP 01295
IC OP-07VEF OP AMP DE66T
IC HA3-2625-5-M OF ANP 34371

U4

MANUFACTURER
PART NUMBER

SRZ15E104MAR
SR3IOSE I 0SMAA

196D475K901 0HAL

DNS-FCY101 4

EN-23-¥B~-100-N

IN914
TNT2278
1H914
TNS242B
IN914
ING231BSZ
1914

10/561
PH4391

J-108

2N3633

J=108

ZNS633
S043IEDIK2V OF
B2PARIK
S043EDR20K00F
S043ED7KS00F
S043ED4KIICF
S043EDGKI190F
S043EDIKSZOF
SO43ED I COKOF
SO43ED4KIIOF
S043ED20KO0OF
BS043ED4KITOF
SU43EDEBKY OF
S043ED1 0K 00F
S043ED2K4IOF
S043EDZKOOOF
S043ERROKEOF
SU43ED4KISOF
$S043ED3IGKZOF
S04IEDIKBZOF
BO043ED1KGOOF
SG43IEDIKTIZOF
S043ED4KIIOF
S043EDIK0OOF
S043ED49KIOF
S043EDY 09K OF
S043ED 1 OKGOF
SO043ED49KIOF
S043ED4KOZOF
S043ED) CKOOF
S042EDEK1TSOF
PMESS 7O
PMESS TO
PMESS TO
PME3Y TO
PMEST TO
PHESY TO
S5043EDE4IKOF
CHFAIS-1214
PHMESS TO
FMESS TO
PMESS YO
FMESS TO
FMESS TO
FMETI TO
S043EDG4SKAF
CMF35-1214
S043EDIKS20F
S043ED3IKI2OF
730-61-R1 00K
730-61~R3.3K
RNSUD-6193-F
S043EDIMODOF
S043EDVOROOF
HAZ-25625-3
TLOV2CP
OP-07EP
HA3-2625-3

BEC
PART HUMBER

224268000
224264000
283226000
205006000
283334000
330058000
530693000
336058000
T30146000
%30038000
530169000
530098000
400408000
S2B1T300A
%52815600A
528160000
32815600/
328160004
341333000
311370000
341429000
341384000
341367000
341376000
341357000
3431500000
341367000
341429000
341367000
341480000
341400000
341338000
341329000
341487000
3431367000
341457000
341323000
341300000
3I413T0000
341367000
341300000
341467000
2415060000
341400000
341467000
341358000
341400000
341376000
323917008
32591800R
32591900A
32392000R
3I2592100AR
32592200R
34137800R
341608000
32591700A
325918004
3I2TI1900R
325920004
32592100A
32592200/
34157800A
341608000
341325000
341350000
343032000
34304500R
341576800
341600000
341100000
$3511900A
535092000
533110000
53%11900A
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112021008
MODEL: 1120

REFERENCE

REVY: FD FWAa SOURCE 1120

DESIGNATOR DESCRIFTION

us

us

uz-8

1))

uta
uri-12
Ut2-14
Uts-té
mz

urg

urs

KU -4
Xus
Xus'
®Uu7-8
XKUug9-19
Xuti-12
XU13-14
XU13-1¢g
Xuiz
Xu19

112022008
MODEL: 11320

REFEREMCE

Ic
Ic
Ic
Ic
Ic
ic
IC
IC
Ic
1c
ic
sec
soc
80C|
s0C
s0C
§0C|
50C
sQC
s0c|
sQC

74123 MOHO MULTI

74L502 2 INPT POS NOR
4200ADE ANALOG MULTIPLIER
HAI-3320-%5 SAMPLE AND MOLD
SMP-11GY SAMPLE & HOLD AMPL
B932A DUAL OP ANP & DIP
339 QUAD COMPARATOR
TALSR?3 OCTAL D FLIPFLOP
339 QUAD COMPARATOR

78LOT YOLT RES

REF~02-CZ 3 YOLT REFERENCE
KET IC 8 PIN

KET IC 16 PIN

KET IC t4 PIN

KET IC 8 PIN

KET IC 14 PIH

KET IC 8 PIN

KET 1IC 14 PIN

KET IC 20 PIN

KET IC 14 PIN

KET IC 8 PIH

FED.

01293
01293
49936
34371
DEEED
01293
27014
01293
27014
07263
06663
06776
06776
06776
06776
B677Ve
6776
06776
06776
L
06778

MAHUFACTURER
PART NUMBER aTy

SN74123N
SN74LS02N
RC4200ADE
HAI-3320-3
SMP11GY
NE3332aP
LM33ISN
SN74LS273N
LM3IZIN

UATAL 0SAWC
PRI REF-12C2
ICN-083-53-5
ICH-163-83-GC
ICN-143-53-G
ICH-083~583-G
ICN-143-53-¢
ICN-083~83~C
ICN-143--83~G
ICN=-203-53-G
ICN-143-583-G
ICH-083-53-§

= R RN N = o foms ot PFAIA] = B ot

REY: GE PWR OUTPUT 1120

DESIGNATOR DESCRIFTION

c1-2
C3-4
CS5-6
c7
ca-~9
Ci10-12
c13
Cl4-~17
ci18-19
CR1-7
Fi-2
K1-3
L1-2
Qt-2
Q3-17
Qs
R1

R2

R
R4-6
R7

Re
R9=10
R131-12
R13
R14
R1S
RiE
R17
rR18
R19
R20
R21
R22
RZ3
R24
R25
R26
R27
R28
R2%
R30

CaAP
CAP
CaP
capP
CAP
CAP
CAP
cap
CAP
010
FUs
REL
IND
TRA
TRA
TRA
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

MICA 1COpF 3% 300V
MICA 12pF 5% 300V
MICA 13pF 52 300V
MICA 22pF 5% 300V
CER 1,0uF 20X S0V
CER 0.1uF 20% S0V
EL 100uF 20% 23V
CER 0.1uF 20% SOV
EL 100uF 20% 25V
DE SIG IN914
E 4,123 ANP 125V MICRO
AY FORM "a*
UCTOR S,6uH 10X
NS MPH 2N3904
NS FET 2NS653 MOTOROLA ONLY
NS NPH 2N3904
MF 10,0K 1% 1/4W
MF 15.0K 12 1/4W
MF.4,99K 1X 1/4W
NETHORK 100K 2% .5V
MF 1,82K 1% 1749
MF 3.01K 1% 1/44
MF 2,00K 1% 1/4W
MF 1.00K 12 t/4W
MF 5.49K 1% 1/4W
NF 33,2K 1% 174V
VAR SOK 10X 0.5W
NF 11.0K 1% 1/44
VAR 0K 10% 0,39
MF 95, 3K t% 1,44
MF 24,3K 1% 1/4W
MF 3¢,9K 1% 1/4W
VAR S0K 10% 0.5V
MF 40,90k 0.1% 1784
MF 80.0K 0.1% 1/84
MF 160.0K 0.1% 1/84
MF 3206.0K 0.1% 1/80
MF 1. N0K 132 1740
MF 100 OHM 1X 1,4y
MF 40.0K 0.1% 178U
MF 0.0K 0.1% t/8
MF 160,0K 0.1% 1./8U

FED,
CQDE

MANUFACTURER
PART NUMBER QTyY

zo3er
37582
14635
14653
04222
04222
s4217
4222
s4217
01295
75915
15636
24226
04713
04713
04713
19701t
19701
19701
71450
19704
19701
19701
19701
19701
19701
73138
19701
73138
19701
19701
19701
73138
03e08
03888
03888
03888
19709
19741
vzges
03888
03688

DM3~FC1014
KD3120J301¢
cosceisey
cDh3cC2204
SRIVIET OIMAA
SR2Z15E104NMAR
SM-25-VE~-100-n
SR213E104HAR
SM-25-VB-100-M
1NS14
273.125
RA3080-1051
10/561
2N3964
2NTHS3
2H3904
S043ED1OKQOF
SU43ED1SKOOF
SO043ED4KIIOF
750-61-R1 00K
S043EDIKB20F
S043ED3K 0 OF
SO043ED2K 0 CGOF
SO043ED1KO00F
SO043EDTK490F
S043EDIIK20F
82PARS 0K
SC43ED11XKOOF
82PARI 0K
S043EDISKIOF
S043ED24KIOF
SUGEIEDIOKFOF
82PARS DK
FMESS TO
PHESS T4
PHESS YO
PHEZS TO
SO043EDIKT0OF
S043ED? 0OROF
PME33 TO
PMESS To
PMESS TO

""‘““-""""‘—"-‘—'-'“—""——NN-""H-‘-‘——MNMHN‘QNA—HN—NNN

BEC
PART NUMBER

534071000
334134000
35083014
33W130004
53444501A
53121004
535018000
334263000
33508000
35044000
I3IJ12900A8
473041000
473042000
473019000
473041000
473019000
473041000
473019000
473063000
473019000
473041000

BEC
PART NUMBER

203096000
203005000
203033000
203036000
224264000
224268000
283334000
224268000
283334000
330038000
S45%59209A
471033000
400408000
Sz2s07i1000
52816000A
328071000
341400000
341417000
341367000
345032000
341325000
341346000
341329000
341300000
341371000
341450000
311375000
341404000
311375000
341494000
341437000
341492000
311375000
32591900R
32392000R
325921 00A
3239220048
341317000
341200000
32391900A
32592000R
32%92100A

T
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112022008

MODEL

REFEREHCE

REV: GE

DESIGHNATOR DESCRIPTION

R31
R32
R33-34
R3IS-36
R37
R3Ig-39
R40
R41
R42-43
R44
R45-48
R4T7-48
R49
R3
R%B2
R55-356
RSV
RSB
RT2
REG-70
ul

uz

u3
Ud4-3
U6-9
uio-t2
U3
KF1-2
Xu1
Kuz-3
KUd4 -3
XU&-9
nui1o-12

1$201300A

MODEL ¢

REFERENCE

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

MF
MF
MF
NF
NF
MF
NF
nF
NF
MF
HF
nF
MF
MF
MF

320.0K 0.1% 1/8u
GA9K 1% 1/44

9Kk 0.1% 1744

2K 0.1Z 1/8V

1,9 0.1% 1/768W

2K 0.1% t1/8W

1.% 6.1% 1/8%
200.0 QHM 01X 1/74W
2.4 0.1% 17688
I00.0 OHM 01X 1/4¢
2.4 0,1% 1/84

60.0 DHM 0,1% 1/44
490,9 OHM 0.1X 1740
490.9 OHM 0.1X 1/4¢
t121.2 OHM 0.3% 1/74¥

RES MF 1B2K 1% 174V

RES MF 6.19K 1% 174U
RES MF 1.,00% 1% 1744
RES MF 10,0 OHM 12 174U
RES MF 10.0K 1% 174U

1C AD7548 12 BIT DAC CMOS

IC TLOFZACP OFER AMPLIFIER

1C REF-G1CP YOLTAGE REFERENCE
1C 74LS273 OCTAL D FLIPFLOP

IC 339 QUAD COMPARARTOR
1C 5334AN 0P ANP
1 78L0% VOLT REG

FUSEHOLDER PWB HORIZ MOUNT

SOCKET IC 20 PIN
SOCKET I1C 8 PIN
SOCKET IC 20 PIN
SDCKET IC 14 PIN
SOCKET IC & FPIH

RE'Y: Dw

DESIGHATOR DESCRIPTION

c1

c2
J23-24
J2s
J26-30
U1

uz

u3

u4

us
XAQ-?
“u1
Ruz2
Ru4q
®U3

CAP CER 0.1uF 20X S0V
CAP CER 1.0uf 20X 30V
HERDER % PIN STRAIGHT

PWR OQUTPUT 1120

 MANUFACTURER

PART NUMBER

PME3Y TO
S043EDE4IKOF
PMESS-T2
PMESYS T-0
PMERS TO
PMESS T-¢
PMEST YO
PME6R TO
PMESS TO
PMEGE TO
FMESS TO
PMEGD TO
PNE6D TO
PMEGD TO
PMEGO TO
S$043EDIB2KOF
SA43EDEK190OF
S043EDTKO0OF
%043EDI ORODF
S043ED1 0KOOF
ADTI48
TLOVZACP
REF-0ICP
SN74L8273N
LM33I9N
HESI3IAN
UAPBLOSAWL
281. 007
ICH-203-83-G
ICHN-083~83-C
ICN-203-83-G
ICN-143-53-C
[CN~083-53-G

PWR MOTHER 1120

HERDER 3 PIN STRAIGHT .136 SPR 06383

CONHECTOR °*SMB"

IC 7415138 DECDR/HPX

IC 741.5%41 DCTAL BUFFER
IC 78LDS YOLT REG

IC 74L5138 DECDR/MPX

IC T4LSS41 ODUTAL BUFFER
CONMECTOR 36& PIN

SOCKET IC 16 PIN

SOCKET IC 20 PIH

SOCKET 1IC 16 PIN

SOCKET IC 20 PIH

MANUFACTURER
PART NUMBER

SR215E1 04MAR
SRIOIE103MAR
MPSS136-5-D
HPES196~3-C
209
SH74LS138H
SHT4LST41N
UATEL OSAWC
SN74LE13EN
SN74LEI41H

305-036-521-102

ICH-163-82~G
ICH-2903-83-G
ICHM-163~-%3-G
1CN-203-83-C

W"NN"‘N-‘N&N-'v'-'-‘--——-M--'--NN-M-'—-N-‘NM—-'

BEC
PART NUMBER

323922008
34157800R
324384000
324275000
32392900R
324275000
32592900A
32T95400A
32392800R
325954 00R
32992800R
323951008
32595B00A
3I2393800A
32595200R
341525000
341376000
341300000
341100000
341400000
%$3512000A
B53LOTA00A
%35116000
534263000
535018000
535061000
533044000
48211802A
473063000
473041000
473065000
473019000
473041000

BEC
FART NUMBER

224258000
224264000
477343000
477343000
477317000
534246000
534381000
$3%5044000
534246000
334381000
479338000
473042009
4732063000
473042000
473065000
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112014008
MODEL 1

REFERENCE

1120

REV: BB

DESIGHATOR DPESCRIPTION

Ci-2

c5-?7
ce

cy
cig-12
C13
L14
c13
cle-17
cie
CR3-#
CRI-6
CR7Y
CR8-11
J14
J15
Jie
J17
Ji1g
R
R2-3
R4

RS

R&

R7

R8

RS
R10
U1

uz2

u3

u4
w3é

L LD
w42
XR1G
XU
AU2-~-3

112009008
MODEL:

REFERENCE

CaP
CAP
CARP
car
CAP
cap
cap
carP
CAP
CAP
car

CER 0,1ufF 20% 23V
CER 0,1uF 20% 23V
TANT 10uF 20X 23V
CER 0.1yF 20X 30V
TANT 10uF 20X 25V
CER 0.1uF 20% 30V
CER 0.00TuF 10X 100V
CER 0.01uF 10% 100V
EL 1O0uF ~10X+75% 23V
EL 4300uF 20X 3TV

EL 260D0uF 20X 16V

DIODE ZENER INS2428 12V 5%
DIODE S1G T1N4001

DIODE BRIDGE FWLD~350

DIODE SIG 1M40B1

HERDER 3 PIN STRAIGHT

HEADER 2 PIN STRARIGHT .136 $PA
HEADER S PIH STRAIGHT

HERDER 2 PIN STRAIGHT

HEADER 3 PIN STRAIGHT .136 SPA

RES
RES
RES
RES
RES
RES
RES
RES
RES

MF 180K 1X 1744

MF 1.00K 1X 1/4¥

MF 200K 1% 1744

MF 10.0K 1X 1/44

MF 3.01K 1% 1/744

MF 1.00K 1% 1/48

HF 307 OHM 12 1/4W
VAR 1K 104 0.35¥
HETWORK 10K 0.1% 1.3W

IC 339 QUAD COMPARATOR

IC TLO72CP DURL OP AMP

1C REF-01CP VOLTAGE REFERENCE
IC 78L03 ¥YOLT REG

CABLE ASSY 2 COND 2 SPRDE LUG
CABLE ASSEMBLY

CARBLE ASSEMBLY

SOCKET IC 16 PIN

SOCKET IC 14 PIN

SOCKET IC &8 PIN

1120

REY: BA

DESIGNATOR DESCRIPTION

ci-11
ci12
ci3-16
c1?
bEt-6
ps?7-~-8
ps9-16
pS17-19
psa2e-21
DsS22
431

+32
P33A-338
P34

R

R2-3
R4-&
R7-10
u1

yz-3
u4
us-7
us-19

CAF CER U.1uF 20X 30V

CARP EL 100uF 20X 23V

CAP CER 0.1uf 20% 30V

CAP EL 100uF 20% 23V

DISPLAY NUMERIC 3082-7631

LED LIGHT BAR MOD HLMP-~2620
DISPLAY WNUMERIC 3J0B2-7631

LED L1GHT BAR MOD HLMP-2620
DISPLAY NUMERIC S682-7631

LED LIGHT BAR MOD HLMP-ZE&2D
CONNECTOR HERDER 2 PIN RT ANLE
CONH M 26 CKT RT AMGLE 3 WALL
CONHECTOR HERDER 17 PIN
CONNECTGOR 20 PIMN STRAIGHT

RES METWORK 22 OHM +-2 OHM 2W
RES NETWORK 3K/6.2K 2% 2.7W
RES NETWORK 1350 OHM 2X 1.3V
RES METWORK 330 OHM 2X 1.3

Ic
Ic
IC
i€
IC

ULNZBO3IA TRANSISTOR ARRAY
UDNZIBIA

2279-2 KEYBD/DISP IMTERFACE
Y4LE 138 DECODR/HPR

74L8273 OCTAL O FLIFFLOP

06383
06383
063832
0E383
06383
1970t
1970
19701
19704
19701
19701
19701
73138
73138
27014
p129%
066ES
g7263
04301
049101
04901
BEP?6
0E776
06776

FED.
CODE

04222
sS4217
04222
84217
2848490
28480
28480
28480
28480
23480
0e3e3
06776
27264
27264
o111
73138
73138
73128
36289
36289
33297
01293
01293

FWA POWER SUPPLY 1120

MANUFACTURER
PART HUMBER

DDI1ZEI0YSPY 04M23Y
DD31ZE1QYIP1B4M2TY
196D106X00R2TKA Y
SRZ15E1D4MAR
196D 06X D02TKAY
SRZ13IE104MAR
SRIItC1U2KAR
SR201C103IKARA
TE-1211
6220432MO3ITAAZA
622D263MD16AC2ZA
1HS5242B

tN40D)

FWLR-39

1H4001
MFSS136-5-D
HPSS136-3-C
MPES136-3-D
HFEE8136-2-C
HP§5136-3-C
S043ED 100K OF
SO43JEDIKODOF
JO4ZEDZ00KOF
SO043ED10KO0F
S042ED3K010F
S043EDTKOBDF
S043ED3IGIROF
72PR1K
6£98-3K10KD
LM3IZIN

TLO72CP
REF-D1CP
JATBLO3AMC
371206000
371204000
371203000
ICN~-163~-82-0
[CN-143-83-G
ICH-083~83-G

PWA DISPLAY 1120

MANUFACTURER
PART NUMBER

SRZ13E104MAR
SM-2T~¥YB-100-M
SRZIJE1 04MAR
SM-2%-VB-100~-M
3082-7651
HLWFP-26210
3082-7631
HLMP-2620
J0B2-7631
HLMP~2620
HPAS136-2-C
IDH-26K-SR3-TLIND
22-03-2171
22-03-2201
316B~220
783-35-R3IK/6.2K
89B-3-R1510
898-3~R330
ULNZ2Be3R
UDN2383R
uPDB279C-2
BN74LS138N
SHP4LS2T 3N

M.__..d.‘_.—ﬂ._—.__.——..—pgﬂuq—._—.-‘_unn;_h,‘_.dold.-u._”

HEH ANt h N = = ==t NRHOND = &=

BEC
PART NUMBER

o e e

224364000
2243864900
283293000
224268000
283293000
224268000
224270000
224269000
283103000
283339000
283340000
330146000
330135109090
532028000
330151000
477343000
477343000
477343000
477342000
477343000
341500000
341300000
341329000
341400000
341346000
3412900000
341246000
311316000
343010000
¥33016000
535092000
533116000
333044000
3571206000
71204000
371263000
472042000
473019000
473047000

BEC
PART HNUMBER

224258000
283334000
2242668000
283334000
S368t1000
336027000
336811000
336027000
336811000
336027000
477383000
47741326n
47741117A
477397000
343034000
345031000
245026000
345027000
334274000
534392000
534211000
534246000
34263000

e




oy
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11200960R REY: BA PWA DISPLAY 1120

MODEL: 1120

REFERENCE FED. MANUFACTURER

DESIGNATOR DESCRIFTION CODE PART NUMBER QTy

ulz IC 74L5273 OCTAL D FLIPFLOP 01293 SN7T4LS2T3H 1
1AL} IC 74LE273 DCTAL D FLIPFLOP 01293 SNT4LBRV3IN 1
uie IC 74L$273 OCTAL O FLIPFLOP 01295 SHP4LB273IN 1
ui7-19 IC 74L8138 DECDR/MPX 01293 SH?4LS138N 3
u20 IC 74LE00 2 INP POS MAND 01293 SHT4L500N 1
XpsS1-6 SOCKET IC 14 PIN 06776 ICH-143-WB-G &
XDS?7~8 SOCKET IC 16 PIN 0E€776& ICN-163-WB-TG 2
XDE9-16 SDCKET IC 14 PINM 06776 ICN-143-UB-G 8
*D817-19 SOCKET IC 16 PIM 06776 ICHM-163-WB-TC 3
Hos20-21 SOCKET IC t4 PIM 06776 [CN-143-UB-G 2
Xpsz2 SOCKET IC 16 PIM 06776 [ICHN-1683-WEB-TG i
XR1 SOCKET IC 16 PIH 9677€ ICN-163-53-C 1
XR4-19 SOCKET IC 16 PIN 06776 [ICH-163-83-C 7
KU1-3 SOCKET IC 18 PIN 06776 ICH-1B83-S3-TG 3
Xu4 SOCKET IC 40 PIN LOW PROFILE 06?76 ICT-406-S-TG 1
Xus-7 SOCKET IC 16 PIN 067?76 ICH-163-S3-C 3
Xug-10 SOCKET IC 20 PIM 06776 ICN-203-83-64 3
Hutz SOCKET IC 20 PINMN 06776 ICN-203-83-G 1
KU14 SOCKET IC 20 PIH 06776 ICN-203-53-C i
XUute SOCKET IC 20 PIH 06776 ICN-203-53-GC 1
XU17-19 SOCKET IC 16 PIN DETTE ICH-163-83-G 3
Xuze SOCKET IC 14 PIN 06776 ICHN-143-83~C 1
11201 000R REY: C» PWA KEYBOARD 1120

MODEL: 1120

REFERENCE FED, MANUFACTURER

DESIGNATOR DESCRIPTIGH COPE PART HUMBER aTy

ci1-2 CAP CER 0,tuF 20X 30V 04222 SRZIJELJ4MAA 2
c3-4 CAP TANT 135ufF 10¥ 20V 356289 196D 1J6NIDZ0KRAY 2
4] CAP TANT 4.7uF 10X 10V 56289 196D47SXI010HAT 1
Cé CAP CER 0.01uF 10X 100V 04222 BRZ0I1CI0IKAR 1
J1-2 WIRE,BARE, SOLID 24 AWG 04901 920148240 2
J33Aa~-33B COMNECTOR 17 PIN (F) 27264 22-02-2173 1
434 CONNECTOR 20 PINM 27264 22-02-2205 1
R1-2 RES MF 2.00K 1X t/4¥ 19701 J043ED2K0O0OF 2
R3-4 RES WF 100K 1X 1/4W 19701 SO043ED1ODKOF 2
R3-6 RES MF 49,9K 1X 1749 19701  3J043ED49KIOF 2
s1 SWITCH PUSH BUTTON W/0 LED 31918 200330 1
S2-4 SWITCH PUBH BUTTON W/LED 31918 200480 3
§9-9 SWITCH PUSH BUTTON N/0 LED 1918 200330 3
s$10-12 SHITCH PUSH BUTTON W/LED 31918 200480 3
§13~-17 SWITCH PUSBH BUTTON W/0 LED 31918 200330 o
518-19 SWITCH PUSH BUTTON W/LED 31918 209480 2
S20-24 SWITCH PUSH BUTTON W/0 LED 31918 200330 S
S29-26 SWITCH PUEH BUTTOH W/LED 31918 200480 2
§27-31 SWITCH PUBH BUTTON W /0 LED 31918 200330 3
532-33  SMITCH PUSH BUTTON W/LED 1918 200480 Z
£34-328 SWITCH PUGH BUTTON MA/0 LED 31918 200230 3
839-32 SWITCH PUBH BUTTON W/LED 31918 209480 4
ut IC 74123 MOND MULTI 01293 8HT4123N 1
vz IC 7355 TIMER CMOS 8 DIP 32293  ICM73SSIPA 1
u3 IC 74LS02 2 INPT POS NOR 01293 SHN74LS02ZN 1
U4 IC 4066A CHOS BILAT SW 02733 CD4066AE i

BEC
PART NUMBER

334263000
S34263000
334263000
534246000

- 534167000

473066000
473047000
473066000
A7I047000
473066000
473047000
473042000
473042000
4730458000
473068000
473042000
473065000
473067000
473065000
473063000
473042000
473019000

BEC
PART NUMBER

224268000
283227000
283226000
224269000
920148240
47943617A
479399300
341329000
341300000
I41467000
463294000
453293000
463294000
463293000
463294000
463293000
463294000
469293000
463294000
4635293000
463254000
467293000
334071000
538126000
5341354000
334078000
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97401801A REY: A- OPT =11 1120 400Hx HP FILTER
MODEL: 11206/1130

REFERENCE FED, MANUFACTURER BEC
PESIGNATOR DESCRIPTION ConE PART HUMBER aTyY PART NUMBER
ATAZD PUA 400Hz HIGH PASS FILTER 1 112038004
11203800A REY: BA PWi 400Hz HIGH PASS FILTER

MODEL: 1120-11

REFERENCE FED, MANUFACTURER BEC

LESIGHNATOR DESCRIPTION copE PART NUMBER QTy PART NUMBER

=3 CAP MPC 0.022ufF 2% S0V 14752 653A-1-A223C 1 234166000

ca2-3 CAF CER 0.1uF 20% 59¥ 04222 SR21IJE104MAA 2 224268000

c4 CAP MPC 0, 022uF 2X 30V 14782 632R-1-A223G 1 224166000

CS-6 caP EL 10ufF 20% 23V $4217 SM-235-VB-110-M 2 283336000

c? CAP MICA 20pF 5% 300V 14635 CDSCC2004 { 203017000

c8-10 CAP MPC D, 022uF 2% 50V 4752 €52a-1-p223G6 3 234166000

cti CAP MICA ZO0pF 3% 300V 1463% CD3ICC209J 1 2036t7000

c12-13 CARP MPC 0,033uF 2X 30V 27733 MPC-33-0.033-50-2 2 234176004

J1-10 TERMIMAL .040 OD 270 LG ,062M 99291 229-1071-230 10 510038800

R1 RES MF 4.78SK t¥ 1/4Y 19701 SO0L3EDAKTIOF 1 341365000 P
R2 RES MF 45,3K 1Z t/4v 19701 SO43ED43IKIOF 1 341463000 {“
R3 RES MF €.19K 1H 1/4W 19701 SO043EDEK190F 1 3413760090 :
R4 RES MF 4.32K 1% 1/4U 19701 S043ED4KI20F 1 341361000

R3 RES MF 28.7K 1% 1/4W 1970t S043ED28K7OF 1 341444000

RE RES MF 1.10K 1% 1/4UW 19701 SO043ED1K100F 1 341304000

R? RES MF 121K 1% 1/4V 19701 SO043ER121KOF 1 3413508000

ut-2 IC S5334aAN 0P ANP 18324 NES3I3IRN 2 533061000

Hiyt-2 SOCKET IC &8 PIN 06776 ICH-083-83-G 2 473041000

-
i
HI
|

I
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OPT -12 1120 CCITT BAND P FILT

MANUFACTURER

PART HUMBER Ty
1

FILTER

MAHUFACTURER

PART NUMBER a7y

6352A-1A-1030C
CDiISFAYD2d
SR21SE! B4MAR
SHM-23-vB-10-H
€32A~1R-103G
E32R/~-1-R472G
£%2a-1~A-1045
CD1SFC361F
632A-1-A4730
E%52A-1~AZ23C
652A-1-A473C
652A-1-A-1040
229-1071-230 1
%043ED23IK20DF
SO043ED1SKOOF
SO43ED1KISOF
S043ED2ZK130F
SO043ED26K1OF
S043EDIK DY OF
5043EDEK D4 0F
S043EDSKE20F
S043EDEKO4 OF
S043ED4KSIOF
$043ED100ROF
SRA3ELZERT OF
SO043ED14K3OF
S04IEDIKTO0OF
S0D43EDSKTEOF
NESS3ZAP

9740190140 REY: A-

MODEL: 112071130

REFERENCE FED.
DESIGNATOR DESCRIPTION CGDE
ALR3T PWA CCITT FILTER

112040004 REY: AR PWA CCITY
MODEL: 31t20-%2

REFERENCE FED
DESIGNARTOR DESCRIFPTION CODE
ct CAF MPC 0, D01uF 2X 39V 14732
c2 cAP MICA 1000pF 32 100V 14635
C3-4 CAP CER 0.1uF 208 S0V 04232
£3-6 cAP EL 1D0uF 20X 25V S4217
c? CAP MPC 0.01uF 2% 30V 14752
ce CAP MPC 0,0847ufF 2% 30V 14752
c9 CAP MPC 0.1uF 2X S0V 147352
cty CAP MICR S60pF 1X 300V 146335
cul ' CAP MPC 0.047uF 2% 30V 147352
c12 CAP MPC 0,.022uF 2% 30V 14752
ci2 CAF MPC 0,047uF 2% S0V 147352
C14-186 CAP MPC 0.1uF 2X SO0V 147352
J1-10 TERMINAL .040 0D .270 LG .062M 98291
R1 RES MF 23.2K 1X 1/4u 19701
R2 RES MF 15.0K 1% t/44 19701
R3 RES MF 1.13K 1% t/44 19701
R4 RES MF 2.13K 1% 174U 197M
R3 RES MF 26.1K 1X 174U 19701
R& RES MF 9.09K t¥% 1744 19701
R7 RES MF 6.,04K 1X 1/4Y 18701
R8 RES MF 35.62K 1X 1/4W 19701
R9 RES MF 6,04K 1X 1/74¥ 19701
RiD RES MF 4.33K 1% 1749 197m1
R11 RES MF 100 OHM 1% 1/4U 1970
R12 RES MF 26.1K 1% 1/74W 19701
R13 RES MF 14,.3K 1X 174U 19701
Ri4 RES MF 1.10K 1% 1/4¥ 19761
R13 RES MF 5.76K 1X 1/44 19701
ui1-2 IC 5532R DUAL OP AMP 8 DIP 01293
¥ui-~2 SOCKEY IC 8 PIM 05776

PO R — = —e i sk b o kv ot b e m et D O] s )R

[ICN-083~83~G

BEC
PART NUMBER

11204000/

BEC
PART HUMBER

234142000
200503000
224268000
283336000
234142000
234173004
234139000
200091000
2341449000
234166000
234144000
234139000
310038000
34143300A
341417000
341306000
341332000
341440000
341392000
341373000
341372000
341377000
341363000
341200000
341440000
341413000
341304000
341373000
35121008
473041000
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I7402001A REW: A- OFY -13 1120 CCIR FILTER
MODEL: 112041130

REFERENCE FED, MANUFACTURER BEC
DESIGNATOR DESCRIPTION CODE PART HUMBER ary FART HUMBER
ATA32 PUA CCIR WEIGHTIMG FILTER 1 11203700A
I
112337000 REV: BA PWAa CCIR WEIGHTING FILTER

MODEL: 1120~17

REFEREMCE FED. MARNUFACTURER BEC

DESIGNARTOR DESCRIPTION CODE PART NUMBER Ty PART NUMBER

[=3 CAP MICR 1300pF 11X toov SPUE2  KSOMIS5-1S00GIOOF t20013100R

cz CAP MPC 0.0047uF 1X SO0V 147532 632R~1A-472F 1 23418100R !
c3 CAP MICA 1500pF 1% 100V 575682 KSDM13-1500G) 00F 1 20013100R :
C4-5 CAP MPC ©.0047uF 1% SOV 14782 652A-YA-472F 2 234181900a

Cée-8 CHP MICA 1500pF 1% 100V 57582 KSDM15-13500G1QOF 3 200133804 r
£I-140 CaP CER 0.1uF 202 3oV 04222 SRINVIET 04MAA 2 224268000

C1i-12 CAP EL 10ufF 20% 25V S4217 SMH-23-VE-10-M 2 283336000 :
J1-10 TERMINAL .040 OD ,270 LG .062M 98291 229-1071-230 10 510038000 b
R1 RES MF 10,0K 1% 1/44 18781 S043ED1OKGOF 1 341400000

RZ RES MF 5.82K % 1744 19708 S043EDSK620F 1 341372000 e
R3 RES MNF 27.4K 18 1744 19701 S043EDEZTK4BF 1 341442000 ) b
R4-5 RES MF J.62K X% 1/4% 19703 SO043EDSKE620F 2 341372000

R6 REBE MF 382 OHM 1X 174U 19701 S043ED3SZROF 1 341237000

R7-9 RES MF 5.62K t¥ 1749 1970% S043EDSK620F 3 F41372000

RtG RES MF 20.0K 1% 1744 1970t SO43ED2OKOOF 1 341429000 g
R1t RES VAR 2¥ 10X 6.3V 73138 TV2I2XWRZK 1 311347000 B
Ut-2 IC 33532A DURL OF ANP 8 DIP 01293 HNETLAZAP 2 5S3%12100A :
Xy1-2 SOQCKETYT IC 8 PIN 06776 ICN-083-83-G 2 473041000 S

R
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97402201R

REY1 A-

MODEL: 11201130

OPT =13 11290 “A*

MANUFACTURER
PART NUMBER

WEIGHTING FILTERS

MANUFACTURER
PART HUMBER

CD1SFDSO1F
COSCC290Y
632A-1-A4730
CDSCC2004
632a~1-A473C
SM-25-VB-1 0~M
SR21SE104MAA
MFE5100-3-C-A
229-1071-230
MFES100-3-C~A
MFS5100-A-A
19-35-1024
S043EDZIKSOF
S043ED 16K I OF
S043ED4K530F
S043EDAOKZOF
S043E016%K0F
HESS3AN

WEIGHT FILTER

-

REFERENCE FED.
DESIGHATOR DESCRIPTIDH CODE
ATAJ4 PUA A,B,C WEIGHTING FILTERS
112039004 REY: AR P¥A A,B,C
MODEL: 1120-13-16

REFERENCE FED.
DESIGHATOR DESCRIPYION CODE
ci-2 CAP MICA S00pF 1% 300V 14635
c3 CAP MICA 20pF 34 300V 1463535
c4 CAP MPC D.G47uF 2% 30V 14732
cs CAP MICA 20pF 3% 300V 146553
cé-8 CAP MPC 0.047uF 2X 30V 14752
£9-10 CAP EL 10uF 20X 23V s4217
Cii=12 CAP CER 0.1uF 20X 30V 04222
JCr/B) HEADER 3 PIH STRAIGHT 06383
Ji=10 TERMINAL . 040 OD .27C LG .062M 98299
PARES:] ' HEADER 3 PIN STRAIGHT 06383
J12CABEY HEADER 4 PIN STRAIGHT 06383
FLE-12 SHUNT 2 CIRCUIT 27264
R1~2 RES MF 25.5K tX 1/40 1970
R3 RES MF: 16.9K 12 1/4W 19701
R4 RES MF 4.33K 1X 1/4¥ te7 a1
RS RES MF 40.2K 1% 1/44 19781
RE-T RES MF 163K 1 1/40 19781
ui-2 iC 3534aH OP RMP 18324
HUt~2 SOCKET IC & PIN 067VE

ICN-B83-83~GC

NNR -t NN =G KR =t N

BEC
PART NUMBER

11203900R

BEC
PART NUMBER

200123000
203017000
234144000
203017000
234144000
283336000
224268000
477364000
316938000
477364000
47742004A
4832353000
341439000
341422000
341363000
341438000
341521000
$350€1000
473041000
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6-20

1120 CCIRSARM FILYER

MANUFACTURER
PART NUMBER eTY

WEIGHTING FILTER

MAKHUFACTURER
PART NUMBER aTty

KSDM13-1500G1 D0F
63Z2A~1A~4T2F
KSDMIS-1500G1 00F
&32R-1R-472F
KSDMt13-1500G1 00F
SRZ15E104MRA
SM-25-vB-10-M
229-1071-239 1
S043EDICKDOF
SJ943EDIKE20F
J043EDZTK40F
S043EDSKEZOF
J043ED3I22ROF
IJ04IEDIKGE2OF
3043ED20KDOF
TLRWRZK

HES332AP

974021014 REV: A- OFT -14
MODEL: 1120/1130

REFERENCE FED.
DESIGNATOR DESCRIPTION CODE
RIAIZ PWA CCIR WEIGHTIMG FILTER

11203700A REY: BR PWA CCIR
MODEL: 1120-17

REFERENCE FED.
DESIGNATOR DESCRIPTION CODE
Cct CAP MICR 1300pF 1Z 100V Ir382
ca CAP MPC 0.90047uF 1X 30V 14732
c3 CAP MICA 1300pF tX 100V 37382
C4~-3 CAP MPC 0.0047uF 1X 30V 14732
Cé-8 CAP MICA 1300pF tX 100V 37582
ce-10 CAP CER 0.1uF 20X Sov 04222
cit-12 . CAP EL 1GuF 20% 23V $4217
J1=10 TERMIMAL .040 0D .270 LG ,062M 98291
R RES MF 10.0K tX 1/44 19701
R2 RES MF 5.62K 1% t/44 19701
R3 RES MF 27.4K 1% i1-/4W t97m
R4-5 RES MF S5.862K t¥ t/4u 19701
R& RES MF 392 DHM 1X 1/40 19701
R7-9 RES MF 3.62K tX 1/44 12701
R19D RES MF 20.0K 1% t/4d 19701
R11 RES VAR 2K 10X 0.3W 73138
U1~2 IC 55322Aa DUAL GP AMP 8 OIP 01293
Ku1~-2 SOCKET IC € PIN 06776

NI e or O] = Ry = == o5 BB Bl R o= = =

ICH-083-53-C

BEC
PART HUMBER

112037004

BEC
PART NUMBER

200131000
23418100R
200131004
234181000
200131004
224268000
283336000
510032000
241400000
341372000
341442000
241372000
341257000
341372000
341429000
211347000
53512180A
473041000

.
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N
[

OPY =16 1120 *B* WEIGHT FILTER

-229~1071-230 1

MAHUFACTURER
PARY NUMBER

WEIGHTING FILTERS

MANUFACTURER
PART HUMBER

CO15FDSOIF
cpsccrony
€32A-1-A4730G
cD3CC2004
652A-1-A47356
SM-28-vEB-10-M
SR212E104MAN
MFS5100-3-C~A

MFSS100-3-C-R
NFSS100-A-A
t5~38-1024
S043ED2TKIOF
S043ED1EKSOF
S043ED4KS3OF
S043IED40K20F
SG43ED16TKOF
NES33AN

_ 974023014 REY:! A-

m MODEL: #120/11320

b
REFEREHCE FED,

. pESIGHATOR DESCRIPTION CODE

st e e e

Lﬂ' AIA3S PWA A,B.C WEIGHTING FILTERS
11203%00R REV: PR PWA A,B,C
MODEL: 1120-15-18

™

% : REFERENCE FED.

- DESIGNATOR DESCRIPTIOM CODE

(”‘

- c1-2 CAP MICA SUDpF 1% SO0V 14655

£ c3 CAP HICA 20pE 5% 300V 14655

- ca CAP MPC 0.047uf 2% SOV 14752
cs CAP NICA 20pF 5% 300V 14655

; cé-8 CAP MPC 0,047ufF 2% SOV 14752

] co-10 CAP EL 10uF 2% 23V 54217

g& ci1-12 CAP CER 0.1uF 20X SO0V 04222
JC/B) HERDER 3 PIN STRAIGHT 06303
Ji-10 TERMINAL .040 OD .270 LG . 062N 98291
J11¢A HEADER 3 PIN STRAIGHT 06383
JIZCABCY  HEADER 4 PIN STRAIGHT 06363
P11-12 SHUNT 2 CIRCUIT 27264
R1-2 RES NF 2%.%K 1% 1./4u 19701
R3 RES MF $6.9K 1% 1/44 19701
R4 RES NF 4.53K 1% 1/4u 19701
RS RES NF 40.2K 1% 1/44 19701
RE-7 RES MF 165K 1% 1/4U 19701
ui-2 IC 5534AN OF ANP 18324
XU1-2 SOCKET IC 8 PIN 06776

PR

B
b m

ACSE )

pe—pran
H 3
[—_

PR Tl Ty ey Y MR

1CN-0B3-832-G

BEC
PARRT HUMBER

112039004

BEC
PARY NUMBER

200123000
205017000
234144000
205017000
234144000
283336000
224268000
477364000
310038000
477364000
477420040
483253000
341439000
341422000
341363000
341458000
341521000
5350610060
473041000
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6-22

97402401A
MODEL: 1t20/1130C

REFERENCE :
DESIGNATOR DESCRIFTIGON

REY: A-

FED.
CODE

OFT —17 1120 "C" WEIGHY FILTER

MANUFACTURER
PART NUMBER

PWa A,B,C

WEIGHTIHNG FILTERS

MAMUFACTURER
PART HUMBER

ATA3E PWR A,B,C WEIGHTING FILTERS
11203200R REY: RA
MODEL: 1129-13~-16

REFERENWCE

DESIGHATOR DESCRIPTION

Ci-2 cap MICA SO00pF 12 Soov
c3 CAP NICA 20pF 32X 300V

C4 CaAP MPC 0.047uF 2X SOV
c3 CAF MICA 20pF 3X 304V
C6-8 CAP MPC 0Q.047uF 2% J0V
ce-10 CAP EL 10uF 20X 23V
cri-t2 CaP CER 0.1uF 20x Sov
JC/B) HERDER 3 PIN STRAIGHT
Jt=10 TERMINGL .040 OD .270 LG
Jil(R HEADER 3 PIN STRAIGHT
J12¢ABC? HEADER 4 PIN STRAIGHT
P11-12 SHUNT 2 CIRCUIT

R1-2 RES MF 253.5K 1% 1/44

rR3 RES MF 16.%9K 1% 1/44

R4 RES MF 4,33K 1X 1/4W

R3 RES MF 40.2K 1X 1/44
R&=7 RES MF 163K 1% 174U

ut-2 IC 5534aN OP ANMP

XUt -2 SOCKET IC 8 PIN

06383
98291
063863
06383
27264
1970}
19701
19701
19701
19701
18324
06776

CDISFOSOTF
cpsccaood
632A-1-A47 30
COSCC2004
6326-1-A473C
SM-25-VB-10~M
SR21SE104MAR
MF5S100~-3-C-A
22%9-1071-230
MFES100-3-C~R
MFES100-A-A
15-38~1024
S5043ED2SKSOF
5043ED16KIOF
S043ED4KIIOF
S043ED40KZOF
S043EDI163IKOF
NESS3AN
ICH~083-5§3-G

RRN === NN === =N

BEC
PART HUMBER

11203900A

o

BEC
PART NUMBER

200123000

203017000

234144000

205017000

234144000

283336000 .
224268000 :
477364000 L
510038000

477364000

47742004R £
483253000 E
341439000 P
341422000

341363000

241458000 e
341521000 :
535061000 :
473041000

s
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7402881 A

REV: A-

MODEL: 1120/113¢C

REFERENCE

DESIGMATOR DESCRIPTION

11203600R

MODEL: §120-16

REFERENCE

REV!

DESIGHATOR DESCRIPTION

ct

cz

c3

c4
co-6
c?

ce
c9-t¢o
C11-12
J1-10
RrR1

R2

R3

R4

RS

R6
ui-2
KUt -2

caP
CAP
CAP
CAF
CARP
capP
CRP
Caf
CAP

TERMINAL

RES
RES
RES
RES
RES
RES

MICA 1000pF 1% 100V
MiCa 220pF 1% SO0V
MICA 20pF B% 300V
MPC 0.022uF 2% 50V
MPC 0.047uF 2% SOV
MICA 20pF 5% 300V
MPC 0, 047uF 2% S0V
EL 10uF 20% 23V

CER 0,1uF 20% S0V

MF 21.35K 1% /744
BF 10,.5% 1% 1/4W
MF 30% OHM 1X 1/4W
NF 73.0K 1% 1749
HF 301K 1Z 174U

MF 130K 1% t/4U

IC 3%34AN OP ANMP
SOCKET IC 8 PIN

. 040 0D ,270 LG

PWA AUDIOD

28291
19701
19701
1970
197 a1
1970t
19701
18324
06776

OPT —-18 1120 AUDIC BAND P FILT

MAMUFACTURER
PART NUMBER

BAND PASS FILTER

MANUFACTURER
PART NUMBER

DM1%-1 62F
COSFY221F
CDBCC2004
632R-1-AR223G
632R~1-A473G
cDsCceaond
6524-1-R47 3G
SM-23-¥B-10~-N

" BR2ISE104MPA

229-1071-230
SU43EDR1KSOF
S043ED OKSOF
S5043ED3NIROF
5043EDTSKGOF
%043EDI0I1KOF
SO043ED 150K OF
HE3SI3AN

ICH-083-53-G

RP) o me ot b ook vt 3 R = = R s e =t =t

BEC
PART HUMBER

112036008

BEC
PART NUMBER

200113000
205099007
205017000
234166600
224144000
205017000
234144000
283336000
224268000
510038000
341432000
341402000
341246000
341484000
341546000
341517000
533061000
473041000
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F7402601A REVI R-
MODEL: 112D0-t9

OPT -19 C MSG FILTER 1120

REFERENCE FED. MANUFACTURER BEC
DESIGHATOR DESCRIPTION CODE PART MUMBER Ty PART MUMBER
A1AZE PWR C MSG FILTER T 11207000A
e
it
112070008 REY: AA FWA £ MSG FILTER
MODEL: 1120~-19
REFEREMNCE FED. MANUFACTURER BEC
DESIGNATOR DESCRIFPTION CODE PART NUMBER Ty PART HUMBER
c1-4 CRP MPC 0.022uF 2 30V 14732 6526~1-A223G 4 234166000
c3-8 CAP MPC 0,0022ufF 2% Sov 14732 6%3a-t-p2220 4 234163000
c9-10 CAP CER 0.1uF 20X Sov 04222 SBRI1SE104MAA 2 224268000
Ci1-12 CaAP EL 10uF 20X 25V 54217 8M-235-VB-10-M ® 283336600
Jit=-190 TERMIHAL .040 OD 270 LG .062M 98291 229-1071-230 10 310038800
R1 RES MF 17.4K 1X 1/4¥ 19701 S043ED17K40F I 341423000 .
R2 . RES MF 30.1K 1X t/4W 19701  S043ED20KIOF 1 341446000
R3 RES MF 3.32K 1% 1/4u 19701 YS043ED3IKI20F 1 341350000 '
R4 RES MF 19.1K 1% 1/4y 1970t SO043ED19K1OF 1 34i1427000
RS RES MF 8.23K t% 1/44 19701 S043EDSBK290F 1 341388000 [
RE RES MF 93.3K 1% 1/4¥ 19701 S043EDSIKIOF 1 341494000 fo
R?7 RES MF 3.635K 1% 1/4M 19701 S043ED3IKESOF ! 341354000
R8 RES MF 110K 11X 1/4W 19701  J043EDR110KOF 1 3413504000
Ut-2 IC 5332A DUAL OP AMP B DIP " 01293 NE3S3I2aF 2 3533121084
RUi-2 SOCKET IC 8 PIN 06776 ICH-083-83-(G 2 473941000
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Figure 7-30. Key Board Al3 Schematic
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400 Hz Board AlA30 Parts Location Diagram
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Figure 7-35. CCIR Board AlA32,A33 Parts Location Diagram
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Figure 7-39. AUDIO Board A1A37 Parts Location Diagram
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