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SECTION |
GENERAL INFORMATION

1-1 SCOPE OF THE MANUAL

This manual provides general information, perfor-
mance verification, calibration, parts lists, and ser-
vice information for the 561 Network Analyzer.

1-Z INTRODUCTION

Section I provides a general description of the equip-
ment, its identification number, other related
manuals, performance specifications, and options. A
list of recommended test equipment is also given.

1-3 IDENTIFICATION NUMBER

All WILTRON instruments are assigned a unique
six-digit ID number, such as K 701001, Each 561 has
an ID number affixed to the outside of the rear
panel. Please use this number when ordering parts
or corresponding with WILTRON’s Customer Service
department.

1-4  RELATED MANUALS

This is one of a two manual set that consists of an
Operating Manual (OM) and a Maintenance Manual
(MM). The WILTRON part number for this manual
is listed on the title page.

1-8 NETWORK ANALYSIS DESCRIPTION

Network analysis includes the characterization of
microwave devices through the measurement of
their transmission and impedance characteristics as
a function of frequency. It includes the measurement
of input match, output match, forward transmission,
and reverse transmission. Each of these parameters
is a complex quantity consisting of magnitude and
phase,

A network analyzer gystem consists of three main
elementas: the signal source, the measurement com-
ponents, and the network analyzer or signal process-
ing element. There are two basic types of network
analyzers: scalar and vector. Scalar network
analyzers measure only the magnitude of the trans-
mission or reflection signal. Vector network
analyzers measure the magnitude and the phase of

561 MM

the transmission or reflection parameter. The 561 is
a scalar network analyzer signal processor. An exter-
nal signal source must be used with the 561.

1-8 561 SCALAR NETWORK ANALYZER
DESCRIPTION

The Model 561, shown (Figure 1-1), is a scalar net-
work analyzer that has a frequency range of 10 MHz
to 40 GHz and a dynamic range of 71 dB. It is ideal
for both production and R&D applications.

1-6.1 Measurement System Overview

With the addition of a sweep generator, the 561 be-
comes an automated transmission, return loss
(SWR), and power measurement system, Operating
over the 10 MHz to 40 GHz range from a single
coaxial test port, the system provides fully an-
notated displays of test data and measurement
parameters (Figure 1-2),

Under internal microprocessor control (no external
controller required), the 561 normalizes and simul-
taneously displays any two inputs on channels A,
B,R1, and R2. The same inputs can be displayed as
ratios A/R1, A/R2, B/R1, or B/R2. The dynamic range
for each channel is 71 dB (-55 dBm to +16 dBm).
Typically, the noise floor is less than —62 dBm,
providing a greater than 76 dB dynamic range in al-
most all applications.

Key 561 features include:

® Automatie measurements and hard copy output
without a controller:

& Accurate coaxial measurements from 10 MHz to
40 GHz:

® Nine stored setups to eliminate set-up time:

® Cursors, markers, and limit lines to improve
productivity:

#® Complete, annotated, step-by-step normalization
and meagurement procedures:

¢ Four measurement channels:
& Low cost network analyzer,

1-3




561 SCALAR NETWORK ANALYZER DESCRIPTION

Genearal information

Figurel-2, Typical 561 Annotated Display
1-6.2 Normalization and Measurement

In g typical 561 test setup, the test device is inserted
between the SWR Autotester and the detector
(Figure 1-3)., Detected signals from the SWR
Autotester vary in proportion to the reflections,
while the detector output varies in proportion to

tranamission loss or gain, The detector can be used
to measure power in dBm.

During normalization, procedural guidance is
automatically provided for transmission and return
loss measurements. For a return loss test, a 0 dB
reference is established by connecting an open, then
a short, to the SWR Auntotester test port. The nor-
malization data are taken independent of sensitivity
settings at up to 2001 points, with 0.002 dB resolu-
tion, and stored in memory for correction of test data
or for recall. Furthermore, an algoritrm interpolates
between data points to hold interpolated test data
accuracy usually within 0.1 dB. Therefore, once the
561 has been normalized across a user-selected fre-
quency range, measurements can be made over any
portion of the range without renormalization, Set-up
time is virtually eliminated by storing parameters
for up to nine test setups.

During measurements, data are taken at 101, 201,
or 401 points (user selected) with 0.002 dB vertical
resclution on both channels. Typically, test data are
updated every 100 ms, allowing “real time” adjust-
ments of the test device. A permanent record of the
test data — with or without the test, marker, or
stored setup parameters — is made gutomatically on
an HP 7440A, 74704, or TATBA plotter or on most
dot-matrix printers, including the Epson FX and the
optional WILTRON 2225C Ink Jet Printer. Since the
561 requires only about 10 seconds for print format-
ting, a new test can be conducted while the pre-
viously taken data are being printed out.

561 Scalar Network Analyzer

Plotter £ GPIB ) 0. ss
| 2 % fem2f - o) Reflected Signal
Printer |« ol @ @ [lm = @& § b= <% Transmission Signal
i Y - ,__1 =
Uees foee’ e 15 Calibration
SRR 1
s|8EB|EHRHO[R 76
6600B Sweep Generator SWR Autotester ~ i DuT j:
!Tl Detector
= Calibration
RF Input |_|Open/Short

Figurei-8. Typical 561 Test Setup

561 MM



General Informatioh

561 SCALAR NETWORK ANALYZER DESCRIPTION

The 581 is equally effective in waveguide reflec-
tometer setups, where ratio measurements may be
preferred. The 560-10BX-1 Adapter Cables provide
the interface between the instrument and waveguide
detectors.

163 Cursors, Markers, and Limit Lines

The 561 has extensive cursor functions available on
a scalar network anslyzer. These cursor functions
are in addition to the eight markers available when
the WILTRON 6600B Sweep Generator iz used as
the system signal scurce, Through a dedicated GPIB
link, the 561 communicates with the signal source
and displays an identifier for each marker.

To speed the interpretation of data, complex Hmit
lines can be entered through the front panel or the
GPIB interface. Limit Hnes can have up to ten seg-
ments which slope or step with frequency.

1-64 Averaging and Smoothing

‘When characteristics of the test device vary rapidly
with frequency at very low signal levels, the trace
can be smoothed by averaging and/or smoothing,
The smoothing control has three selections: Off, Min,
and Mazx. To maintain the accuracy of the measure-
ment data, smoothing is performed by reducing
bandwidth, rather than by averaging adjacent data
points in order to preserve measurement detail,

When averaging is selected, 4 to 256 successive
traces can be averaged to smooth the trace display.
As various combinations of smoothing and averaging
are selected, the trace update time is automatically
adjusted.

1-6.8 Measurement Accuracy

The return-loss aceuracy of the 561 is largely at-
tributable to the high directivity of the WILTRON
SWR Autotesters. For example, the 560-97A50-1
with its GPC-7 test port connector has a directivity
of better than 40 dB from 10 MHz to 18 GHz. On the
560-98K50, the directivity exceeds 35 dB up Lo
18 GHg, 32 dB wup to 26.5 GHz, and 30 dB up to 40
GHz. The same unit has a test port match of better
than 23 dB up to 26.5 GI{z and 15 dB up to 40 Gil=.
To avoid the use of error-producing adapters, SWR
Autotesters are available with either male or female
test ports in Type N, WSMA, or K Connectors. All
have high directivity, When the GPC-7 test port is
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selected, the lowest reflection adapters obtainable
are offered in Type N and WSMA, which is optimized
for testing SMA devices.

The accuracy of a transmission loss, gain, or power
measurement is affected by reflections from the test
port, the device under test, and the detector. These
errors are minimized by the very low reflections
from the WILTRON SWR Autotesters and detectors.

Zero-biased Schottky diodes are used in all detectors
to minimize drift and circuit eomplexity. Diode
modules are field-replaceable. This eliminates the
expense and inconvenience of returning the detec-
tors to a service center for repair.

The accuracy of the 561 is high also because modula-
tion of the input signal is not required. The need for
modulation is avoided by using self-balancing
amplifiers, which are stable at low signal levels, As a
result, errors from modulation asymmetry and
modulation-sensitive test devices are nonexistent.
Without the insertion losg of 2 modulator, measure-
ments can be made at higher input levels. This in-
creases the measurement dynamic range.

1-6.6 Hecommended Signal Sources

There are many advaniages in selecting the
WILTRON 66008 Sweep Generator as the 561 sig-
nal source. One advantage is the power sweep. In
this mode, the output power is swept over a 15 dB
range, enhancing gain compression messurements.
In the alternate sweep mode, the 561 can display fre-
quency response over different frequency ranges
and/or power levels,

Anocther advantage of using a WILTRON signal
gource is that the 6600B uses fundamental oscil-
lators from 2 to 26.5 GHz, avoiding the serious er-
rors introduced by the subharmonics of frequency
multipliers.

1-8.7 Stored Test Setups

Set-up time is reduced substantially by storing up to
nine front-panel setups, four of which include their
own calibration data. A unique preview feature al-
lows stored setup parameters to be reviewed before
recalling or storing a new setup in the memory loca-
tion. The stored data are backed by a battery with an
estimated 10-year life.
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1-68 GPIB Compatibility

An IEEE-488 General Purpose Interface Bus (GPIB)
interface is standard, providing remote control of all
front-panel functions except power on/off and CRT
intensity. A high speed data transfer can be used to
transfer measurement data to the host computer.
This capability is especially useful in manufacturing
environments where archiving of data is required,

1.7  OPTIONS

The following standard instrument option is avail-
able.

Option 1, Rack Mount. A kit is available contain-
ing mounting brackets and chassis track slides, Also,
mounting ears and a chassis track slide with a 96°
il are provided.

1.8  ADDITIONAL EQUIPMENT
REQUIRED

Either of the following equipment, shown in Figure
1-4, is required for 561 operation,

1-81 SWER Autotester

The 560 Series SWR Autotesters integrate in one
small package a broadband, high directivity bridge,
a detector, a low reflection test port, a reference fer-
mination, and a connecting cable. The output of the
SWR Autotester is a detected signal, varying in
preportion to reflections from the test device con-
nected to the test port. Optional extender cables can
be used without degradation in performance.

1-8.2 Detectors

The 560 Series detectors are used for coaxial trans-
mission logs or gain and power measurements and
with coaxial adapters for waveguide reflectometer
measurements, Zero-biased, field-replaceable Schot-
tky diodes provide —60 dBm sensitivity, Optional ex-
tender cables can be used without degradation in
performance,

1-6

i1-8  AVAILABLE ACCESSORIES

The following accessories, shown in Figure 1-5, are
available for the 561,

19.1 Extender Cables

Extender cables can be installed between the SWR
Autotester or detectors and the 561, permitting
measurements up to 200 feet. The available lengths
are;

® 7.86m (25 ft.);

® 15.2m (50 fi.);
@ 30.5m (100 ft.);
& 61m (200 ft.).

1-8.2 GPIB Cables

GPIB cables interconnect instruments on GPIB. The
available lengths are:

¢ 1m (3.3t}

® 2m (6.6 ft.);

& 4m (13.2 ft.);

® 0.5m (1.65 ft.).

SWR AUTCTESTER

DETECTOR

Figure1-4, 560 Series SWR Autotester and Detector
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PERFORMANCE SPECIFICATIONS

1-8.3 Adapter Cables

Adapter cables with BNC and SMA female connec-
tors allow the 561 o be used with waveguide or other
detectors with the same type of output connectors.
Cable length is 122 cm (4 ft.).

1-84 Open/Short Calibration References

 An Open/Short is used to establish a 0 dB return loss
reference during the normalization procedure. The
available connectors are;

¢ GPC-7 Short Only;
® GPC-T,

e K Male;

@ K Female;

& N Male;

® N Female;

¢ WSMA Male;

& WSMA Female.

185 QOther Accessories

Other accessories for the 561 include:

® A trangit case for the RF components;

@ Atransit case for the instrument itself;

® A 260 mm (10.25 in.) diagonal external monitor;

& An ink jet printer, including a 2225-1 Interface
Cable, 1 ink cartridge, and 50 sheets of Ink Jet
paper.

1.10 PERFORMANCE SPECIFICATIONS

Performance specifications for the 561 are listed in
Section 1 of the Operating Manual and Section 2 of
this manual,

1-11 RECOMMENDED TEST EQUIPMENT

Table 2-1 provides a list of recommended test equip-
ment needed to check and service the 561 Network
Analyzer.

EXTENDER CABLE

GPIB CABLE

ADAPTER CABLE

COPEN/SHORTS

Figure1-8. Available Accessories for the 561
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Table 2-1.

Recommended Test Egquipment

Feguired Recommended .
instrument Characteristics Manufaciurer Test Method
1. Provide compatible signals for 561 HORIZ IN and SEQ WILTRON
Sweep Generator SYNG input and DWELL output Model 66478 with DG, RF
2. Have output power of +10 dBm at 50 MHz Option 3
(RF methody”
WILTHRON
Connector Cable To connect sweep generator signal for 561 compatiblity 8067 DC, RF
WILTRON
GPiB Cable To conpect 561 to 66478 via dedicated bus 51001 61 -5 RF
_ T - Fluke
Voltage Standard Range: ~1.452 Vdc o -1.313 mYde e
& Accuracy: 0.002% of setting +10 uV Modal 335A
Contal is@-res| i ; WILTHON
Adapter Cabi Containg precise-resistor values that simulzie Model 5807 De
apter Lavie Series RF detectors Model 5680-10BX
ITT Pomona Elact.
Adapter BNC Female-to-Double Banana Plug Model 1269 pe
Step Attenuator 60 dB range HP 3550 RF
Power Meter 50 MHz calibrated output HEF 436A RF
Power Sensor Power range covering 0, ~5 dBm HF 8481 RF
Adapters Type N (male) to BNC {male) HP 1250-0176 RE
(50 Chm Impedance) | Type N (female) to BNC (male) HF 1250-0082
Used on tha A4 PCB during the Sweep Ramp Amplifier WILTRON
561 Extender PCB g p fiamp Amp N/A
Gain Adjusiment (paragraph 3-4) 561-D-32561-1

* This section describes two methods of performance verification; the DG Method (paragraph 2-3.1) and the RF Method

{paragraph 2-3.2}.
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SECTION 2
PERFORMANCE VERIFICATION

21 INTRODUCTION

This section provides two procedures for verifying
signal channel accuracy; RF and DC. This is the only
test necessary to ensure that the 561 provides proper
performance. The two procedures provide alterna-
tive methods fer checking signal channel accuracy,

2-2 RECOMMENDED TEST EQUIPMENT

Table 2-1 (facing page) provides a listing of recom-
mended test eguipment for hoth the DC and RF
methods. If the recommended items are not avail-
able, equipment with equivalent characteristics may
be substituted,

2-3 VERIFYING SIGNAL CHANNEL

ACCURACY

This section provides two methods for verifying sig-
nal channel accuracy, The first and most accurate is
the DC Voltage Method, which uses highly aceurate
voltages applied directly to the signal channel. Whan
using this method, any measurement uncertainty is
negligible when the recommended equipment is
used. The second is the RF Method which has meas-
urement uncertainties atéributable to the source, at-
tenuator, and detector.

2-3.1 DC Voltage Method

The DC Voltage Method uses highly aceurate de vol-
tages to simulate input RF power without introduc-
ing source errors. A560-10BX adapter cable must be
used to connect the de voltage to the input of the 561.

1. Set up the test equipment as shown in Figure
21,

2. With the 561 off, press the POWER key on the
66478 and allow the self test to finish,

3. Press the RESET key on the 6547B.

4. Press the POWER key on the 561 and allow
the zelf test to finish.

NOTE
Unless otherwise specified, the 561
is the inatrument referred to in the
following steps.

5. Press the SYSTEM RESET key.

6. Using the MENU up/down keys, highlight
RESET.

7. Press the SELECT key.

8. Press the Channel 2 DISPLAY ON/QFF key to
twrn off is corresponding LED,

9. Press the Channel 1 MENU key.

10. Using the MENU up/down keys, highlight
POWER.
AUX 10
SWEED GEHERATOR  § § HETWORK ANALYZER
afulal
aoa
858 L
0000
VOLTAGE STANDARD
85088 | |
0OO08 | ¥ sa0.10 BX CABLE
S o o g a0 E Connact when instructed.
O L T2 L

Figure 2-1. Test Equipment Setup for Signal Channel Accuracy Test, DC Voltage Method
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VERIFYING SIGNAL CHANNEL ACCURACY

PERFORMANCE VERIFICATION

11,
12,

13.

14,
15.

16.

17.

18.

19.

Press the SELECT key.

Connect the 560-10BX cable to the A input.
Leave the BNC end of the cable disconnected.

Press the CURSOR ON/OFF key to light the
CURSOR LED.

Press the CALIBRATION key.

Using the MENU up/down keye, highlight
LOW LVL TRIM,

Press the SELECT key twice. Wait until the
NULLING message disappears and a cursor
display appears.

Adjust the voltage standard to provide voltage
1 in Table 2-2.

Connect the BNC end of the cable to the volt-
age standard,

On the 561, verify that the CURSOR dBm
value displayed in the menu area is within the
tolerances listed in Table 2-2.

Table 2-2. DC Voltage Chart

Nurnber

DC Vohtage CURSOR 4Bm Reading

~1.462V +16 +0.25/~0.10 dBm

~0,6208Y +3 +0.12/-0.10 dBm

~1.313 mV ~26 10.34 dBm

20. Increment the voltage standard output to vol-

21.

22,
23.

24.
25,
26.
27.
28,

2-4

tages 2 and 3, in turn, and verify that the
displayed CURSOR dBm value ig within the
tolerances listed in Table 2-2. When using
voltage 3, set SMOQOTHING to MIN by pressing
the SMOQOTHING key.

Diisconnect the BNC end of the cable from the
voltage standard and connect the ether end to
the B input.

Pregs the Channel 1 MENU key.

Using the MENU up/down keys, highlight
SELECT INPUT.

Press the SELECT key.

Using the MENU up/down keys, highlight B,
Press the SELECT key.

Repeat steps 14 thru 20 above.

Repeat steps 21 thru 27 for R1 and R2. In the
procedure, substitute B1 and B2, respectively,
for B.

2-3.2 RF Test Method

The RF method for verifying signal channel accuracy
is inherently inaccurate, Tables 2-3 and 2-4 detail
these uncertainties. These uncertainties are ex-
plained in parsgraph 2-4. Tables 2-3 and 2-4 show
errors that are inherint to the recommended test
equipment setup, and not to the 561,

. Power MeteriPower Sensor Calibration i
&0 MHz

1.

Position the CAL FACTOR control c¢n the
power meter to the necessary calibration
power factor as specified on the power sensor
chart.

Zero the power meter,

Connect the power sensor to the POWER REF
connector. With the POWER REF ON, adjust
the CAL ADJ potentiometer for 0.60 dBm on
the power meter display.

Disconnect the power senscr from the
POWER REF connector.

b. Sweep Generator/Step Aftenuator Output
Power Calibration

1.

2.

Set up the test equipment as shown in Figure
2.2,

With the 561 off, press the POWER key on the
6647B and allow the self test to finish.

Press the RESET key on the 6647E,

Press the POWER key on the 561 and allow
the self test to finish.

On the 581;
{a) Press the SYSTEM RESET key.

(b) Using the MENU up/down keys, highlight
RESET.

(¢} Press the SELECT key.

On the 66478, press the RETRACE RF key to
light its corrsponding LED..

On the 355D:
{a) Position the attenuator dial to 10,

(b) Connect the power sensor t¢ the ocutput.
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VERIFYING SIGNAL CHANNEL ACCURACY

SWEED GENERATOR

DEDACATED GP

NETWORK ANALYZER

AUX 10 INTERFACE

2

Oz
>
O=

[wimIn} o ooo
i i} 6o ooo
CICICT oE o
[wfuini 84 S leo ?
STEP ATTH
DETECTOR
o -
POWER POWER
METER SENSOR

Figure 2-2. Test Equipment Setup for Signal Channel Accuracy Test, RF Mathod

8. On the 66478B:

(2) Press AF CF and set the frequency %o
B0 MHz.

(b) Set AF to 0 MHz=z

{c) Press LEVEL and set the output power for
+5 dBm (nominal) using the keypad.

(d) Using the DECR-INCR control, adjust the
sutput power to indicate -5 dBm on the
power meter display.

{e) Record the indicated output power level
from the LEVEL display.

{f) Set the level to +10 dBm (nominal) using
the keypad.

(g) Using the DECR-INCR ennirol, adjust the
output power to indicate 0.00 dBm on the
power meter display.

(h) Record the indicated cuiput power level
from the LEVEL display.

561 MM

¢. Channel A Power Accuracy Test
1. On the 355D

(a)
()
{¢)

Remove the power sensor.
Connect the detector.
Set the dial to 0.

2. On the 68478, press the RETRACE RF key to
turn off its corresponding LED.

3. On the B61:

(a)

(b}
(e)

{d)
{e)

Press the Channel 2 DISPLAY ON/OFF key
to turn off the Channel 2 display.

Press the Channel 1 MENU key.

Using the MENU up/down keys, highlight
POWER,

Press the SELECT key.

Press the CURSOR ON/OFF key to turn
on the cursor display. :
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PERFORMANCE VERIFICATION

Table 2-3. Power Accuracy with Recommended Test Equipment

Attenuater Dial Seiting input Power Leve! {dBm) Cursor dBm Reading FSS Limits (EBm)®

o +10 +10614c +9.5
10 4 +0.6to -0.5

20 -10 ~9.410~10.5
30 20 —~18.4 t6 -20.5
40 ~3C ~23.3 fo -30.6
50 —40 ~32.3 fo -40.7
60 i -5 ~49.0 to -50.9
60 ~55 -53.9 16 -58.1

2-6

Tabulate the results as follows: Record the
CURSOR readout from the display into Table
2.3, on the line for the corresponding At-
tenuator Dial Setting,

Omn the 3558 and 561, tabulate as in step 4,
above, for settings of 10, 20, 30, and 40.

NOTE
Smoothing should be off for the
above attenuator setéings.

Position the 355D to 50.
On the 561:

{a) Press the SMOOTHING key fo light the
MIN indicator.

(b) Press the AVERAGING key.

(¢) Use the MENU up/down keys to highlight
4 SWEEPS and SELECT.

{d} Tabulate the results as described in step
4, above.

Position the 3550 to 60.
On the 561:

(a) Press the SMOOTHING key to light the
MAX indicator.

(b) Press the AVERAGING key.
(¢} Press SELECT (this starts the averaging).

(d) Tabulate as described in step 4, above.
The readout corresponds to a -50 dBm
input power level.

10,

{On the 6647E:

(a} Press the LEVEL key, and using the
keypad enter the level as recorded during
the Sweep Generator/Siep Attenuator
Output Power Calibration in step b.8(e).

(b) Averaging starts automatically when the
86478 changes level. '

(¢) Tabulate as described in step 4, above.
The readout corresponds to 55 dBm
input power level,

d. Channel B Power Accuracy Test
1.

On the 561:
(a) Press the SMOOTHING key to OFF.

(k) Press the AVERAGING key twice to turn
averaging off.

{e) Press the Channel 1 MENU key.

(d) Using the MENLU up/down keys, highlight
SELECT INPUT.

{(¢) Press the SELECT key.

(H Using the MENU up/down keys, highlight
B.

(2) Press the SELECT key.
{(h) Move the detector to the B input.

(i) Press the CURSOR ON/OFF key to restore
the cursor display in the menu area.
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PERFORMANCE VERIFICATION INHERENT UNCERTAINTIES IN RF TEST METHOD

)
2 w4 +-16
g +3
5 +2 ii m 1.2
& +1 ¥ | 2
{% 0 Maximum Yariation §' +-0.8
5 -1 ' 5
& B 0.4 Maxjmu T
% 'S E é +/-0 M,ﬂ!b'_rypiaa’ R
- ~ﬁ i
i -40 o 8 12 18 26 AG + +168 +10 L] -18 -20 =30 -35
Frequency (GHz) Input Power (dBm)
Figure 2-3. Detector Frequency Response Figure 2-4. Channel Accuracy
2. On the 66478: b. Sueep Generaifor Harmonics
In the linear range of the RF detector (between
(a) Press the LEVEL key. +16 dBm and approximately —~15 dBm) har-
(b) Using the kevpad and appropriate fer- monics of the sweep generator fundamental fre-
minator key, set the output power for the quency contribute to errors in the measurement.

value recorded in step b.8(h).
e. Step Altenuator Accurdey
The HP355D step attenuator has a specified

3. Cnthe 355D, position the attenuator dial to 0. aceuracy of 0.3 dB from dc to approximately

4. Repeat steps c.4 thru ¢.10, above. B0 MHz. This possible error in accuracy is
present at all attenuator dial settings, including
e. Channels BRI and R2 Power Accuracy Tests Zero.

Repeat the procedure in paragraph 2-3.2d, steps
1 thru 4, for inputs R1 and R2. Subsititute RI ~ @- Defecior Frequency Response

and R2, respectively, for B. . The frequency response of the Model 560-7
’ ’ detector introduces a further possible error as
24 INHERENT UNCERTAINTIES IN RF shown in Figare 2-3.
TEST METHOD e. Signal Channel Accuracy
The power measurement system using the recom- The accuracy varies with input power as shown
mended test guipment listed in Table 2-1 and shown in Figure 2-4. Be advised that the values used in
in Figure 2-2 contains inherent measurement uncer- Table 2-4 are factory test values. They are much
tainties. These uncertainties are explained in the tighter than the published accuracy as shown in
following paragraphs. Figure 2-4.

a. Detector/Source Match Interaction Uncer-
fainty
The impedance mismatch between the RF
source snd the RF detector coniributes a pos-
sible uncertainty known as source match. For
the 6647B and the 560-7 Series detectors, this
uncertainty is as follows:

& At +10 dBm (355D Attenuator Dial at 0), the
source mateh of the sweeper and the mis-
match of the RF detector interact to produce
an overall uncertainty of £0.28 dB.

e At 0 dBm and below (355D Attenuator Dial
between 10 and 60), the source match of the
355D and the RF detector interact to produce
an uncertainty of £0.14 dB.
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Table 2-4. Possible Error Sources Effect on Measurement

Possibie Error (dB) at 50 MHz
Input
Power | noysSource Match Harmonic Attenuator Dstactor Signat Channel |FRSS Error
(dBm) Interaction Frequency Accuracy Fraquency Accuracy
at 30 dBe Hesponsse
+0.6 +0.3 +0.25 +0.8
4+ +
+18 +0.31 0.4 0.3 0.2 ~0.1 ~0.7
; +0.3 +0.3 +0.15 +0.6
+ +
+10 +0.28 02 %03 0.2 0.4 05
+0.3 +0.3 +0.6
0 +0.14 0.2 +0.3 0.2 0.2 0.5
+0.15 +0.3 +0.6
~-10 10,14 o 0.3 o +0.25 for
+0.15 +0.3 +0.6
—20 +0.14 0.4 0.3 0.2 0.3 0.5
+0.18 +0.3 +0.7
~30 +0.14 -0.1 +0.3 0.2 3.4 06
—40 +0.14 *_%’15 +0.3 igg 0.5 +0.7
+0.15 +0.3 +1.0
-50 +0.14 P 0.3 e +0.8 iy
~55 +0.14 “':%115 +0.3 f_g'g +1.0 +1.1

2-5 PERFORMANCE TEST RECORD

Ablank copy of a sample performance test record is
provided below. This test record provides the means
for maintaining an accurate and compiete record of
instrument performance. We recommend that you
copy these pages and record on them the results
from your initial testing of the 561, These initial
readings can later be used as benchmark values for
future tests of the same serial-numbered instru-
ment.

2-51 DC Test Method

The tables on page 2-9 provide a place for recording
the voltages actually measured for Inputs A, B, R1
and K2 .

2-5.2 RF Test Method

The tables on pages 2-10 and 2-11 provide a place
for recording the voltages actually measured for In-
puts A, B, Bl and R2 .
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Input A, Channel 1

Numbet DC Voltage CURSOR dBm Reading CURSOR Reading (dBm)
1 1.462V +16,+0.25/~0.10
2 ~0.6208V +9 +0.12~0.10
3 -1.313 mV —26 £0.34
Input B, Channel 1
Number DC Voltage CURSCR dBm Reading CURSOR Reading (dBm)
1 1.462V +18 +0.26/~0.10
2 -0.8208V +9 +0.12/-0.10
3 ~1.313 mV ~26 £0.34
Input R1, Channel 1
Number DC Voltage CURSOR dBm Reading CURSOR Reading {dBm)
4 1.462V +16 +0.25/-0.10
2 ~0.6208Y +9 +0.12~0.10
3 -1.313 mv 26 £0.34
Input K2, Channel 1
Number DC Voltage CURSOR dBm Rsading CURSOR Reading (dBm)
1 -1.462V +16 40.26/-0.10
2 ~0.6208V +3 +0.12~3.10
3 -1.313 mV -26 +0.34
561 MM
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input A, Channel 1

Attenuator Dial Setting Input Power Level (dBm) Cursor dBm Reading Eimits {(dBm)
o] +10 +10.8 {0 +8.5

10 4] +0.6 to ~0.5

20 -10 ~3.4 o ~10.5
30 —20 ~186.4 to -20.5
40 ~30 ~28.3 to --30.6
50 —40 -38.3 1o ~40.7
60 ~50 ~48 0 io -50.9

60 -55 ~-53.9 10 -56.1

Input B, Channel 1

Atteniuator Dlal Setting Input Power Levs! (dBm) Cursor dBm Reading fLimits {dBm)
o +10 +10.610 495

10 0 +0.8 to ~0.5

20 =10 8.4 10 -105
30 ~20 -~18.4 10 -205
40 -30 -29.3 {0 -30.8
5G ~40 -38.3 to —40.7
80 ~50 ~-49.0 1o ~-50.5

80 ~55 -53.8 fo 56,1

Input B1, Channel 1

Attenuator Dial Setiing Input Power Level {dBm) Cursor dBm Reading Limiis (dBm)
0 +10 +10.6 to +9.5

10 0 +0.610 0.5

20 -10 ~2.4 10 ~105
30 ~20 ~18.4 10 -20.5
40 =30 -29.3 1o ~-30.8
50 ~40 -~38.3 {0 -40.7
80 =50 —49.0 to -50.9

80 -55 -53.9 1o -58.1

2-10
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input R2, Channel 1

Attenuator Dial Setting input Power Level (dBm) Cursor dBm Reading Limits {(dBm)
0 +10 +10.6 10 +9.5
16 0 +0.6 o 0.5
20 =10 -84t -105
30 —20 -19.4 to ~20.5
40 ~30 -29.3 to -30.6
50 it . ~-38.3 to —40.7
80 =50 -48.0 to -50.6
60 55 ~53.9 o -56.1
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SECTION 3
ADJUSTMENTS

3-1 INTRODUCTION

This section contains the adjustment procedures for
the B561. A performance verification test, using the
DC Voltage Method, ig also included at the end of
paragraph 3-3. These procedures are usually done
when out-of-specification conditions are noted in the
Section 2, Performance Verificaton tests or as a
result of subassembly/component repair or replace-
ment.

3-2 RECOMMENDED TEST EQUIPMENT

Table 2-1 provides a listing of the recommended test
equipment for performing the adjustment proce-
dure, If the recommended items are not available,
equipment with equivalent characteristics may be
substituted.

3-8 ADJUSTMENT PROCEDURES

Ty perform the adjustment preocedures, you must
remove the top cover, See paragraph 4-2.1 for
removal and replacement of the top cover.

1. Set up the test equipment as shown in Figure 3-
1.

2. With the 561 off, press the POWER key on the

3, Press the RESET key on the 66478,
4. Press the 561 POWER key and allow the self
test to finish. .

NOTE

Unless otherwise specified, the 561
is the instrument referred to in the
following steps,

B. Press the SYSTEM RESET key.

6. Use the MENU up/down keys to highlight
RESET.

7. Press the SELECT key.

8. Press the Channel 2 DISPLAY ON/OFF key to
turn off the corresponding LED.

9. Press the Channel 1 MENU key.

10. Use the MENU up/down keys to highlight
POWER.

Press the SELECT key.

Press the SELF TEST key. When the REMOTE
LED comes on, immediately press and hold the
STOP PRINT key. Release the STOP PRINT key
when ENGINEERING MODE is displayed on the
monitor screen. Ignore the FAILED TESTS mes-

11
12.

sage.
66478 and allow the self test to finish. g
AUX VO
SWEEP GENERATOR ¥ NETWORK ANALYZER
OpE agopn ogag
ooz odoan [MENEN]
oge gggg o o s
Qoo doaoo 0000 5000
VOLTAGE STANDARD ﬁ
2353853
' oc 560-10 BX CABLE
g C oy 5 9 e Connect when instructed.
0 0 o - -1

!

Figure 3.1, Test Equipment Setup for Adjustment Procedure
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Adjustments

ADJUSTMENT PROCEDURES

13.
14.

15,

16.

17.

18,
19.
20.
21
22,
23.

24,

25.
26.

27.

28.
28,

30.
31
32.
33.

34.

38.

Press the SELECT key,

Simultaneously press the CALIBRATION and
Channel 1 OFFSET/RESOLUTION keys until
ENGINEERING MODE is highlighted on the
right side of the monitor screen. It may take
several attempts to do this (Figure 3-2).

CAUTION

Be careful not to disturb the front
panel keys when making the follow-
ing AVAZ PCB adjustments,

Connect the 560-10BX cable to the A input.
Leave the BNC end of the cable disconnected.

Adjust AZR62 for OV 0.2V, as read on the
ENGINEERING MODE display (Figure 3-3).

Remove the cable from the A input and connect
it to the B input.

Adjust AZR64 for OV 0.2V,
Remove the cable and connect it to the R1 input.
Adjust ATRE2 for 0V £0.2V.
Remove the cable and connect it to the R2 input.
Adjust A1RE4 for OV 10,2V,

Press the CURSOR ON/OFF key to light the
CURSOR LED. A cursor display should appear
on the upper right side of the monitor screen.

Set the voltage standard for a ~0.6208V oufput,
which is equal to +9 dBm.

Connect the cable to the A input.

Connect the BNC end of the cable to the voltage
standard,

Adjust A2R39 until the cursor readout is
+8 dBm +0.02 dB.

Press the Channel I MENU key.

Toggle the MENU up/down keys to highlight
SELECT INPUT.

Press the SELECT key.
Use the MENU up/down keys to highlight R1.
Press the SELECT key.

Leaving the BNC end of the cable connected to
the voltage standard, connect the other end to
the R1 input.

Press the CURSOR ON/OFF key o restore the
cursor display.

Adjust A1R39 until the cursor readout is
+% dBm £0.02 dB.

C.0 dB/DIV

QFFSET +0.0dB

SWEEP
66658

i1 ENGINEERING
H M

OLE-0

%18.4 2t
+0.98 A

+18.42-=E3

+0.8¢

18,2~ f2
+0.97

#1830~ £33
+0.95

26.

37.

38.

3.
40.
41.
42.
43

44,

45.

46.

47.

48.

Figure 3-2. Monitor Display of Engineering Mode

NOTE

Steps 36 thru 56 constitute a perfor-
manee verification test utilizing the
DC Voltage Method.

Disconnect the BNC end of the cable from the
voltage standard, and connect the other end to
the A input.

Press the Channel 1 MENU key.

Toggle the MENU up/down keys to highlight
SELECT INPUT.

Press the SELECT key,

Use the MENU up/down keys to highlight A,
Press the SELECT key.

Press the CALIBRATION key.

Using the MENU up/down keys, highlight LOW
LVL TRIM.

Press the SELECT key twice. Wait until the
MULLING messzage disappears and a cursor dig-
play appears.

Adjust the voltage standard to provide Voltage 1
in Table 3-1. _

Connect the BNC end of the cable to the voltage
standard,

Verify that the displayed CURSOR dBm value is
within the tolerances listed in Table 3-1.
Increment the voltage standard output to vol-
tages 2 and 3, in turn, and verify that the dis-
played CURSOR dBm value is within the
tolerances listed in Table 3-1. When using volt-

age 3, set SMOOTHING to MIN by pressing the
SMOOTHING key.
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ATRE2 A1HE4 A1R3Y
(A2R82) {A2RG4) {A2R39)
-

\ A1/A2 PCB |
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'''''''' %
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49.

50.
51.

52,
53.
b4.
55.
56.

Figure 3-3, Al/A2 PCB Adjustments

Disconnect the BNC end of the cable from the
voltage standard, and connect the other end to
input B. :

Press the Channel 1 MENU key.

Using the MENU up/down keys, highlight
SELECT INPUT.

Press the SELECT key.

Using the MENU up/down keys, highlight B.
Press the SELECT key.

Repeat steps 42 thru 48 above.

Repeat steps 49 thru 55 for Rt and R2. In the
procedure, substitute R1 and R2, respectively,
for B.

Table 4-1. DC Voltage Chart

Number HC Voltage | CURSOR dBm Reading
1 ~1.462 +18, +0.25;0.10
2 ~0.6208 8, +0.12; ~0.10
3 ~1.313 mV ~26, +0.34

561 MM

3-4 SWEEP RAMP AMPLIFIER GAIN
ADJUSTMENT

This procedure covers adjustment of the Sweeper
Interface (A4) PCB Assembly, using a 561 chassis
and a 561 Extender PCB. This procedure is only
required after repair or replacement of the A4 PCB.

1. Conneet a function generator to an oscilloscope.
On the funection generator, select a triangular
waveform and a frequency of 100 Hz, Set the
amplitude to 13V peak to peak while monitoring
the signal on the oscilloscope. Adjust the offset
so that the upper limit of the signal is +12V and
the lower limit is -1V,

2. Without altering any of its setiings, disconnect
the funetion generator from the escilloscope and
connect it to the BNC connector marked
HORIZONTAL INPUT on the rear panel of the
561 chassis,

3. Attach a x10 probe to the oscilloscope. Connect
the probe to TP2 and the ground clip to TP8
oV,

4. The oscilloscope should show a triangular wave
of 100 Hz at =10 Vypp amplitude. Adjust R10
until the upper limit of the waveform is exactly
10V ahove the OV level, This completes the ad-
justment and verification of the Sweep Ramp
cireuit,
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SECTION 4 -
DISASSEMBLY AND REPAIR

4-1 INTRODUCTION

The disassembly procedures in this section show
how to gain access to major instrument parts for
. troubleshooting or maintenance.

---------------

uuuuuuuuuuuuuuu

Hazardous voltages are present in-
side the instrument when ac line
power is connected, The instrument
must be turned off and the line cord
must be disconnected before remov-
ing any covers or panels. Repair pro-
cedures should only be performed by
service persons who are fully aware
of the potential hazards.

4-2 DISASSEMBLY PROCEDURES

All procedures in this section should be done with
the top and bottom covers and side panels removed.
Removal procedures for the covers and panels are
described in paragraph 4-2.1.

561 MM

4-2.1 Rear Feet, Covers, and Side Panels

1. Turn off the power. Disconnect all external
cables,

2. Turn the instrument on its side and remove two
of the rear feet with a pozidriv 2 screwdriver.

3. Turn the instrument on its other side and
remove the other two feet,

4. Slide the top and bottom covers and the side
panels off the instrument,

5. To replace, reverse the procedure described in
steps 1 thru 4.

4.2.2 Bottom Feet

1. On the inside of the bottom cover, use a phillips-
1 screwdriver to remove the screw for each foot
being replaced.

2. To replace, fit each peg in the corresponding
opening and reverse the procedure described in
step 1.



DISASSEMBLY PROCEDURES

Disassembly and Repair Procedures

4-2.3 Front Panel Assembly

The front panel assembly consists of the front panel,
the Switch Mounting (All) PCB, the Front Panel
{A13) PCB, and the input connectors, Refer to Figure
4-1 for removal and replacement of this assembly.

&
1

2.

b.
1.

&,

Front Panel

Remove the cable connectors at A1P1, A1P2,
A2P1, A2P2, A9P2, and A13P1.

Using a phillips-1 screwdriver, remove the two
screws fastening the front panel cables to the
side of the card cage,

Using a ball hex wrench, remove the eight hex
screws from the inside of the front panel and
pull the panel out of the instrument.

To replace, reverse the procedure described in
steps 1 thru 3.

A1l Switch Mounting PCB

Remove the front panel as described in
paragraph 4-2.3a.

. Using a .035 hex key, loosen the two hex screws

in the intensity knob and remove the knob.

. Using a phillips-1 screwdriver, remove the three

screws from the A1l PCB.

Pull the A1l PCB out from the assembly and
remove the connector at ATIPL.

To replace, reverse the procedure described in
steps 1 thru 4,

Al3 Front Panel PCB

Remove the front panel as described in
paragraph 4-2.3a,

Remove the cable connector at A13P2,

Using a phillips-1 screwdriver, loosen one or
more of the screws that held the A1l PCB, and

push the PCB up slightly to remove the connec-
tor at A11P1,

Using a phillips-1 screwdriver, remove the eight
serews from the A13 PCB and pull it out of the
assembly,

. 'To replace, reverse the procedure deseribed in

steps 1 thru 4.

NOTE

Be sure to route the A11P1 connec-
tor wires above the corner screw of
the A13 PCB to avoid damaging the
wires during reassembly.

d. Imput Connectors

Fach inpuf connecter assembly (connector and at-
tached assembly) is a replaceable item.

L

2.

Remove the front panel as described in
paragraph 4-2.3a.

Unfasten the cover plate by removing the four
screws with a phillips-1 screwdriver,

. Using a 3/16" hex nut driver, remove the nuts

and washers from the connector(s) being
replaced.

Lift the solder lug from the integral threaded
stud and remove the connector and attached
cable from the front panel.

5. To replace, reverse the procedure described in

steps 1 thru 4.
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DISASSEMBLY PROCEDURES

FRONT VIEW

INTENSITY
KNOB

INPUT CONNECTOR
COVERPLATE

A2P2

A2P2
A2P1

A13P2  INSIDE OF FRONT PANEL

e ATE

A1P2

- 813P1

SIDE OF CARD CAGE

FRONT
PANEL

2 SCREWS

INSIDE VIEW OF INPUT CONNECTORS

Figure4-1. Replacing the Front Panel Assembly
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DISASSEMBLY PROCEDURES Disassembly and Repalr Procedures
REAR BOTTOM VIEW
PANEL REAR TOP VIEW
PANEL

6 SCREWS

CONNECTOR

4 CONNECTORS

CONNECTOR

Figure 4-2. Replacing the Al2 Power Supply PCB

4-2.4 A2 Power Supply PCB

1. Turn the instrument on its side and remove the
six screws from the bottom with a phillips-1
serewdriver (Figure 4-2).

2. Remove the cable connectors,

3. Tilt the A12 PCB at an angle and slide it out
from the top of the instrument.

4. To replace, reverse the procedure described in
steps 1 thru 3,

4-2.5 Fan Assembly

The fan agsembly consists of the fan, fan guard, and
gir filter, Refer to Figure 4-3 for removal and re-
placement of this assembly.

. Fan Guard and Air Filier

1. Use a 5/16" wrench or nut driver to remove the
four nuts on the outside of the fan guard.

2. Lift the fan guard off the screws and remove the
air filter.

3. To replace, reverse the procedure described in
steps 1 and 2.

b. Fan

1. Remove the fan guard and air filter according to
paragraph 4-2.5a.

2. Turn the instrument on ite side and remove the
four nuts with a 5/16" wrench,

3. Remove the connector at ASF5.

4. Adjust the screws until the fan can be lifted out
of the ingtrument.

5. To replace, reverse the procedure described in
steps 1 thru 4.

561 MM



Disassembly and Repalr Procedures

DISASSEMBLY PROCEDURES

REAR VIEW

AlR
FILTER

FAN
GUARD

FAN
TOPVIEW

REAR
PANEL

A9PS

Figure 4-3. Replacing the Fan Assembly

4-26 Line Module

1. Remove the power cord from the line module
(Figure 4-4),

2. Remove the two screws on the outside of the line
module with a phillips-1 screwdriver.

3. Remove the ten connectors shown in Figure 4-4.
Do not remove the grounding connector, since it
is goldered to the line module.

4, Using a phillips-1 screwdriver, remove the
screw connecting the green/white grounding
wire to the chassis,

5. Pull the line module out of the ingtrument.

6. To replace, reverse the procedure described in
steps 1 thru 4. Refer to Figure 6K-2 for wiring
information, if necessary.

REAR VIEW

LINE
MODULE

SIDE VIEW OF
LINE MODULE CONNECTORS

REAR
PANEL

6 CONNECTORS
2 CONNECTORS /

3 CONNECTORS

Figure 4-4, Replacing the Line Module
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DISASSEMBLY PROCEDURES

Disassembly and Repair Procedures

4-27 Fuses

The 661 contains two fuses; a line module fuse (2A
for 120V, 1A for 240V; slow blow; part number: 631-
4) and a toroidal transformer fuse (7A, anti-surge,
part number; 831-56), Refer to Figure 4-5 for fuse
locations.

a. Line Module Fuse
1. Remove the power cord from the line module,

2. Flip open the fuseholder cover with a small
flathead screwdriver.

3. Pull out the fuseholder and remove the fuse.

4. To replace, reverse the procedure described in
steps 1 thyu 3.

b. Toroidal Transformer Fuse

1. Seperate the ends of the toroidal transformer
fuseholder and remove the fuse,

2. To replace, reverse the procedure described in
step 1.

REAR VIEW

REAR
PANEL

TOROIDAL — |

TRANSFORMER
FUSE

TOP VIEW

LINE MODULE

Figure 4-5. Locations of the Line Module and Torcidal Transformer Fuses
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Disassembly and Repalr Procedurss DISASSEMBLY PROCEDURES

4-2.8 GPIB Assembly: AB System GPIB PCB Reassembly Hint
and A10 Dedicated GPIB PCB It is easier to replace the A8 PCB

1. Using & phillips-1 screwdriver, remove the four with the A10 PCB removed from the
screws that attach the GPIB assembly to the bracket.
rear panel (Figure 4-6).

2. Remove the connectors at A9P9 and A9P10, and
Tift the GPIB assembly from the instrument.

3. Using a flathead screwdriver, remove the two
screws fastening the A8P1 connector and con-
nector plate to the assembly bracket, and
remove the A8 PCB. Follow the same procedure
when removing the A10 PCB.

4. To replace, reverse the procedure described in
steps I thru 3.

TOP VIEW

A10 PCB HEAR
PANEL
REAR VIEW
GPIB
ASSEMBLY ~,

Figure 4-6. Replacing the GPIB (A8 and A10 PCBs) Assembly
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Disgssembly and Repalr Procedurss

PANEL

TOP VIEW

HEAR VIEW
AUXILLARY
VO CONKRECTOR
PARALLEL PRINTER =
INTERFACE CONNECTOR
REAR ASPB ASP7

Figure 4-7. Replacing the Parallel Printer Interface and Auxillary /O Connector/Cable Assemblies

4-2.9 Parallel Printer Interface
Connector/Cable Assembly

i. Remove the two screws in the parallel printer
interface connector with a phillips-1
screwdriver (Figure 4-7),

2. Remove the connector at A9PS,
3. Pull the cable assembly out thra the rear panel.

4. To replace, reverse the procedure deseribed in
steps 1 thru 3.

4-2,10 Auxillary /O Connector/Cable
Agsembly

1. Remove the screws and washers with a 3/16"
nut drive (Figure 4-7).

2. Remove the connector at ASPT7.

4-10

3. Lift the cable assembly out of the instrument.

4, To replace, reverse the procedure described in
steps 1 thru 3.

4-2.11 Torpidal Transformer Assembly

The toroidal transformer assembly consists of the
toroidal transformer and the cables and connectors
shown in Figure 4-8.

1. Remove both nuts gnd the four washers with an
11/32" nut driver.

2. Using a phillips-1 screwdriver, remove the
screw that fastens the green and yellow wire to
the chassis.

3. Pull apart the ends of the red crimp connector
and pull out the remaining seven connsctors
shown in Figure 4-8,

4. Pull the transformer, with its attached cables,
out of the instrument.

8. To replace, reverse the procedure deseribed in
steps 1 thru 4. Refer to Figure 6K-2 for wiring
information, if necessary.
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SIDE VIEW

REAR
PANEL

REMOVE THESE

2 NUTS REMOVE THESE

3 CONNECTORS

REAR
PANEL

GREEN/YELLOW
WIRE CONNECTOR

7/

SIDE VIEW ~

CRIMP

REMOVE THESE - . CONNECTOR

4 CONNECTORS

LINE
MODULE

Figure 4-8. Replacing the Toroidal Transformer Assembly
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SECTION 5
PARTS LISTS

8-1 INTRODUCTION

This section provides parts lists for the 561 Scalar
Network Analyzer. The parts lists are divided into
two groups:

# Printed circuit board (PCB) parts (Tables 5-4 thru 5-15)
® Major assembly parts (Figures 5-1 thry 5-4)

5-2 PARTS-ORDERING INFORMATION

Parts may be ordered from your local WILTRON rep-
resentative or directly from the factory.

WILTRON Company
490 Jarvis Drive
Morgan Hill, CA 95037-2808

Telephone: 408-778-2000
TWX: 285227 WILTRON MH
FAX: 408-778-0239

When ordering, give complete information including
the model and serial number of the instrument, the
full part deseription, the WILTRON part number, and
the quantity required.

5-3 ABBREVIATIONS

Common abbreviations used in the parts st deserip-
tions are defined in Table 5-1.

5-4 ORGANIZATION OF PARTS LISTS
Table 5-2 lists the location of all PCBs and major

assembly groups.
5-8 EXCHANGE ASSEMBLIES

Table 5-3 lists the replaceable assemblies and their
WILTRON part numbers,

Table 5-1. Common Abbreviations Used in the Parts List

Abbreviation

Description Abbreviation Descrlption
A Ampere, Assambly N Not Assigned
B Fan P Pin, Plug
C Capacitor PCB Printed Circuit Board
CC Carbon Composition Q Transistor
CER Cearamic R , Resistor
CR Diode fAN Resistor Network
DS Display Indicator S Switch
E Miscellaneous Electrical Part Si Silicon
F Female SwW Switch
FF Hip Flop T Transformer
FXD Fixed TANT Tantalum
HDR Header ™ Test Point
J Jack U Integrated Circuit
K Kilo (10%), Relay UF Micro Farad
L Inductor UH Micro Henry
LGD Liquid Crystal Display V) Volt
LED Light Emitting Diode v Voliage Regulator
M Male, Meg- (10%) W Watt, Wire Jumper
MF Matal Film Y Crystal
MH Milli Henry (mH)

561 MM
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Organization of Parts Lists

PARTS LISTS

Table §-2. Organization of Parts Lists

Table/Figure PCB Assembly Name Wiltron Part Number Page
Printed Circuit Boards (PUBs)
Table 5-4 Al/AZ Signal Channel Amplifier 561-D-32512-3 5-5
Table 5-5 A3 Signal Channel Interface 561-D-32513-3 5-8
Table 5-6 A4 Sweeper Interface 561-D-32514-3 5-10
Table 5-7 A5 CPU 561-D-32515-3 5-12
Table 5-8 A6 Text and Graphics Processor 561-13-32516-3 5-13
Table 5-9 A7 Video Display Processor 561-D-32517-3 5-14
Table 5-10 A8 System GPIB 561-D-32518-3 B-16
Table 5-11 Al10 Dedicated GPIB 561-)-32520-3 5-16
Table 5-12 A9 Motherboard A61-13-32619-3 5-16
Table 5-13 All Switch Mounting 561-D-32523-3 5-28
Table 5-14 A2 Power Supply 561-D-32521-3 5-17
Table 5-15 Al13 Frent Panel 561-D-32511-3 5-18
Major Assembly Mustrated Parts
Figure 5-1 Case Assembly 561-D-32501-3 5-19
Figure 5-2 Front Panel Assembly 561-D-32502-3 5-21
Figure 5-3 Rear Panel 561-D-32503-3 5-22
Figure 5-4 GPIB Assembly 561-D-32507-3 b-23
| Table 5-8. Exchange Assemblies
aTyY DESCRIPTION WILTRON PART NO.

1 A1/A2 Signal Channel PC Assembly 561-D-32512-3

1 A3 Signal Interface PC Assembly 561-D-32513-3

1 A4 Sweeper Interface PC Assembly 561-D-32514-3

1 A5 CPU PC Assembly 561-D-32515-3

1 A8 Graphies Processor PC Assembly 561-D-32516-3

1 A7 Video Display Processor Assembly 561-D-32517-3

1 A8 GPIB PC Assembly - 561-D-32518-3

1 A10 Dedicated GPIB PC Assembly 561-D-32520-3

1 Al2 Power Supply Assembly 561-D-32521-3

1 A13 Front Panel Assembly 561-D-32511-3

1 Monitor Assembly 561-D-32508

5-4 561 MM



PARTS LISTS AT or A2 Signal Channel Amplitier PCB Parts

T Table 5-4. Al/A2 Signal Channel Amp (1 of 5) Table 5-4. Al/AZ Signal Channel Amp (2 of 5)
REF WILTRON REF WILTHRON
BES PART NO. QTy DESCRIPTION PDES PART NO. Ty DESCRIPTION
C1 223-150 1 CAPACITOR,FXD MICA,150PF 5% Ca1 NOT ASSIGNED
c2 230-30 1% CAPACITOR,FXD,CER,1000PF, +80/-20% C62 250-42 CAPACITOR,FXD,TANT, 10uF, 10%
c3 230-30 CAPACITOR FXD,CER,1000PF, +80/-20% Ce3 230-37 CAPACITOR,FXD,CER,0.10F 20%
C4 25042 CAPACITOR,FXD,TANT, 104F.10% Ce4 25042 CAPACITOR,FXD,TANT, 104F,10%
] 250-42 40 CAPACITOR,FXD, TANT 10uF. 10% Cces 280-42 CAPACITOR FXD, TANT10pF,10%
C8 280-42 CAPACITOR,FXD, TANT, 10uF. 10% Cces 223-10 2 CAPACITOR FXD MICA, 10PF 5%
c7 230-37 CAPACITOR FXD,CER,0.10F,20% ce7 230-30 CAPACITOR FXD,CER,1000PF,+80/-20%
c8 250-42 CAPACITOR, FXB, TANT10uF, 10% CsB 230-30 CAPACITOR, FXD,CER,1000PF,+80/-20%
c8 25042 CAPACITOR FXD,TANT, 10pF,10% Ceg8 230-30 CAPACITOR,FXD,CER,1000PF,+80/-20%
Ci0 250-42 CAPACITOR, FXB,TANT,10pF,10% c7o 230-30 CAPACITOR,FXD,CER,1000PF, +80/~20%
G 230-37 CAPACITOR,FXD,CER,0.10F20% C71 NOT ASSIGNED
c12 2680-42 ) CAPACITOR,FXD,TANT, 104F,10% crz NOT ASSIGNED
Ci3 230-37 CAPACITOR,FXD,CER0.1pF20% Cc73 230-37 CAPACITOR FXD,CER0.14F.20%
Cl4  250-42 CAPACITOR,FXD, TANT, 104F,10% C74 25042 CAPACITOR FXD,TANT, 101F,10%
Ci5  250-42 CAPACITOR,FXD,TANT,104F, 10% 78 28042 CAPACITOR XD, TANT,104F, 10%
Ci6  230-37 CAPACITORFXD,CER,0,11F,20% Cre 28042 CAPACITOR,FXD,TANT,103F 0%
C17 260-42 i CAPACITOR FXD, TANT, 100F,10% c77 22310 CAPACITOR,FXD,MICA,10PF 5%
C18 2306-37 CAPACITORFXD,CER,0.1uF.20% c78 NOT ASSIGNED
[931:] 250-42 CAPACITOR FXD, TANT, 10¢F,10% c79 280-37 CAPACITOR FXD,CER,0.1uF 20%
C20 23637 CAPACITOR,FXD,CER,0.1pF.20% cao 250-42 CAPACITOR FXD.TANT, 10uF,10%
c21 250-42 CAPACITOR FXD, TANT, 10uF,10% Ccay 223-10 CAPACITORFXD,MICA,1OPF 5%
Coz  250-42 CAPAGITOR,FXD,TANT, 10uF, 10% C82  223-560 1 CAPACITOR,FXD,CER,560PF,10%
c23 250-42 CAPACITOR,FXD,TANT, 10uF, 10% Ca3 230-37 CAPACITORFXD,CERO.1pF.20%
G24 250-42 CAPACITOR FXD, TANT, 10pF 0% Ca4 230-37 CAPACITOR,FXD,CER0.14F,20%
€25 230-36 CAPACITOR,FXD,CER,1000PF,+80/-20% ces 230-37 CAPACITOR,FXD,CER0.14F 20%
C26 230-30 CAPACITOR FXD,CER,1000PF, +80/-20% Ca6 230-37 CAPACITOR FXD,CER0.1uF,20%
car 250-42 CAPACITOR FXD,TANT,10pF,10% ca? 230-37 CAPACITORFXD,CER,0.1uF 20%
c28 250-42 CAPACITOR,FXD,TANT, 10pF, 10% (o] 230-37 CAPACITOR FXD,CER,0.1pF,20%
c29 230-30 CAPACITOR,FXD,CER,1006PF,+80/~20% C8g 250-57 1 CAPACITOR,FXD,TANT,150pF,10%
C30 235-30 CAPACITOR,FXD,CER,1000PF,+80/-20% Ca0 230-33 1 CAPACITOR,FXD,CER,2000PF,20%
3 NOT ASSIGNED Ca1 230-30 CAPACITOR FXD,CER,1000PF,+80/-20%
C32 230-87 2 CAPACITOR,FIXED,PEST,1.0uF CR1 16-60 14 DIODE RECTIFIER,IN4148,75V
&a3 210-38 2 CAPACITOR,FXD,PEST,0.022;F CR2 16-60 DIODE, RECTIFIER,IN4148,75Y
34 210-38 CAPACITOR,FXD,PEST,0.022pF CR3 10-60 DIODE RECTIFIER,IN4148,75Y
C3s 230-87 CAPACITOR,FIXED,PEST1.0pF CR4 10-80 DICDE RECTIFIER,IN4 148,75V
C36 210-20 1 CAPACITOR,FXD,PEST.0.01pF10% CR5 10-60 BICDE, RECTIFIER,IN4 148,75V
Ca7 260-42 CAPACITOR, FXD,TANT, 10pF,10% CRs 10-60 DIODE,RECTIFIER, IN4148,75V
cas 280-42 CAPACITOR FXD, TANT, 10uF,10% CR7 10-80 DIODE,RECTIFIER,IN4148,75Y
C39 250-42 CAPACITORFXD,TANT, 10pF,10% CRs $0-60 DIODE,RECTIFIER,IN4148,75Y
C40 250-42 CAPACITOR,FXD, TANT,1QuF, 10% CRo 10-1N782A DIODE ZENER, 1N752A 5.6V.5%
C4t 250-42 . CAPACITOR FXD, TANT, 10puF, 10% CRi10  10-60 DIODE RECTIFIER,IN4148,75Y
C42 250-42 CAPACITOR FXD, TANT, 10uF, 0% CH11  10-60 DIODE RECTIFIER,IN4 148,75V
C43 250-42 CAPACITOR FXD, TANT, 10uF, 10%  CR12  10-1NGB4B 2 DIODE ZENER,1N964B,18V 5%
Cé4 250-42 ) CAPACITOR FXO TANT,10pF,10% CR18  10-1kus4B DIODE ZENER,1N954B,13V,5%
C4s 230-37 21 CAPACITOR FXD,CER,0.10F,20% CR14 1083 DIODE,RECTHIER, N4148,75V
C46 230-37 CAPACITCR,FXB,CER,0.1uF20% CR15 1080 DIODE,RECTIFIER, IN4148,75V
C47 230-37 CAPACITCR,FXD,CER,0.1pF.20% CHi6  10-60 DIODE,RECTIFIER,IN4 148,75V
48 250-42 CAPACITOR,FXD,TANT,10pF,10% CR17 1060 DIODE,RECTIFIER,IN4 148,75V
C48 250-42 CAPACITCR,FXD,TANT, 10ui,10% J 551-173 2 CONNECTOR,HDR HSNG,PC MNT
€50 250-42 CAPACITOR,FXD,TANT, 10pF, 10% J2 581-173 CONNECTOR HDR HSNG,PC MNT
C51 250-42 CAPACITOR,FXD,TANT,1 OpF 0% L1 310-116 3 INDUCTOR, FXD, 1004
C52 260-42 CAPACITOR,FXD,TANT, 108F,10% L2 310-116 INDUCTOR,FXD,1.9uH
(5] 260-42 CAPACITORFXD,TANT,10uF,10% L3 HO-116 INDUCTOR,FXD,1.9xH
54 NOT ASSIGNED P1 552-5 1 CONNECTOR,ERO,PLUG
[-21 NOT ASSIGNED P2 5561-671 1 CONNECTOR, HEADER,1ROW
cs8 230-37 CAPACITORFXD,CER,0.14F,20% m 20-2N4410 2 TRANSISTOH,NPM,2N4410,5
C&7 236-37 CAPACITORFXD,CER,0.10F,20% Q2 20-2N4410 TRANSISTOR,NPN,2N4410,51
Cs8 260-42 CAPACITOR FXD, TANT 104F,10% At 110-10K-1 26 RESISTOR,FXD,MF, 10K,1%,0.25W
CB9 280-42 CAPACITOR FXD, TANT, 10uF,10% R2 140-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
C80 230-37 CAPACITORFXD.CER0.1pF.20% R3 110-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
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A1 or A2 Signal Channel Amplifier PCB Parts PARTS LISTS

Table 5-4. A1/AZ Signal Channel Amp (3 of 5) Table 8-4. Al or A2 Signal Channel Amp (4 of 5)

5-6

REF  WILTRON BEF  WILTRON :
DES __ PART NO. QTY _ DESCRIPTION DES  PARTNG, Q7Y  DESCHIPTION

R4 140-10K-1 RESISTOR FXD MF,10K,3%,0.25W Ré4 156-200K-C RESISTOR, TRIM,CER, 200K

R5 110-10K-1 RESISTOR,FXD MF, 10K, 1%,0.25W Re5 110-825K-1 RESISTOR FXD,MF B25K, 1%.,0.25W
R6 110-10K-1 RESISTOR,FXD P, 10K, 19%,0.25W Ré&e 110-100K-1 2 RESISTORFXD,MF,100K,1%,0.25W
R7 140-10K-1 BESISTOR FXD,MF 10K, 1%,0.25W R67 110-511-1 2 RESISTOR FXD,MF,511,1%,0.25W
R8 140-10K-1 RESISTOR, FXD,MF 10K,1%,0.25W ReB 110-10K-1 RESISTOR FXD,MF,10K,1%,0.25W
RS 110-21.5K-1 4 RESISTOR,FXD MF.21 5K,1%,0.25W R&g 110-10K-1 RESISTOR FXD,MF, 10K, 1%,0.25W
R10 110-10K-1 RESISTOR,FXD,MF 10K, 1%,0.25W R70 110-100-1 BESISTOR FXDMF,100,1%,0.25W
Rt 110-20K-1 8 RESISTOR,FXD MF.20K,1%,0.25W A7 110-100-1 RESISTORFXDMF,100,1%,0.25W
Ri2 110-18.7K-¢ 2 RESISTOR,FXD,MF,18.7K,1%.0.25W R72 116-100K-1 RESISTOR,FXD MF, 100K,1%,0.25W
R13 10-1.87K-1 3 RESISTOR,FXD,MF,1.87K,1%,0.25W R73 110-5119 RESISTORFXDMF.811,1%,0.25W
Ri4 110-187-1 2 RESISTOR FXD,MF,187,1%,0.28W R74 NOT ASSIGNED

Ri5 156-200-C 1 RESISTOR,TRIM,CER,200 R75 NOT ASSIGNED

Rig +10-19.6-1 1 RESISTOR.FXD,MF,19.6,1%.0.25W R78 NOT ASSIGNED

Ri7 HO-30.31 1 RESISTOR,FXDMF.30.1,1%,0.25W R77 NOT ASSIGNED

R8 110-187-1 RESISTORFXD MF,187,1%,0.25W A78 NOT ASSIGNED

Rig 110-1.87K-1 RESISTORFXD,MF, 1.87K,1%,0.25W 79 NOT ASSIGNED

B20 110-18. 7K1 RESISTORFXD.MF, 18.7K,1%,0.25W R8o NOT ASSIGNED

A2j 110-20K-1 RESISTOR,FXD,MF 20K,1%,0.25W R81 NOT ASSIGNED

R22 116-10K-1 RESISTOR,FXD,MF,10K,1%,0.26W R82 110-51.1-1 1 RESISTOR FXD,MF 51.1,1%,0.25W
R23 110-10K-1 RESISTOR,FXD,MF, 10K, 1%,0.25W Raa 110-20K-§ RESISTOR,FXDMF,20K,1%,0.25W
Ha4 140-20K-3 RESISTOR,FXD MF,20K,1%,0.25W R4 110-20K-1 RESISTOR,FXD MF,20K,1%,0.25W
R25 110-20K-1 RESISTOR FXD MF.20K,1%,0.25W Res 116-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
R26 14H-511K1 3 RESISTORFXD MF5.11K,1%,0.25W nEes 110-5.11K-1 RESISTOR,FXD.MF 5.11K,1%,0.25W
R27 110-196-1 2 RESISTOR FXD MF,196,1%.,0.25W R&7 140-10K-1 RESISTOR,FXDMF,10K,19%,0.25W
R28 110-21 BK-1 RESISTOR,FXD,MF21.5K,1%,0.25W R&8 110-10K-~1 RESISTOR,FXO,MF,10K,1%,0.25W
R29 110-21.5K1 RESISTOR FXD MF 21 5K,1%.0.25W R89 1$0-10K-1 RESISTOR FXDMF,10K,1%,0.25W
R30 110-106-1 8 RESISTOR, FXDMF,160,1%,0.25W Hoo 110-3.83-1 1 RESISTOR,FXD.MF,53.83K,1%,0.25W
R31 110-100-1 RESISTOR,FXD,MF,100,1%,0.25W Ao 110-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
R32 110-1K-1 15 RESISTORFXDMF,1K,1%.,0.25W A9z $10-1K-1 RESISTOR,FXD,MF.1K,1%,0.25W
R33 $10-21.5K-% RESISTOR FXD MF 21 5K,1%,0.25W Ro3 110-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
R34 157-20K-A 1 RESISTOR, TRIM,CER,20K,10%,18T Ag4 $10-1K-1 RESISTOR,FXD MF,1K,1%,0.25W
Ras 110-100-1 RESISTORFXDMF,100,1%,0.25W Res $10-3.32K-1 2 RESISTORFXD,MF.3.32K,1%.0.25W
R36 110-100-1 RESISTOR,FXD,MF,100,1%,0.25W RY6 $10-3.82K-1 RESISTOR,FXD,MF,3.32K,1%,0.25W
37 HO-7561 1 RESISTOR,FXD MF 7.5K,1%,0.25W Ra7 +10-1K-3 RESISTOR,FXD,MF,1K,1%,0.25W
ias 110-1K-1 RESISTOR,FXDMF,1K,1%,0.25W Fo8 110-1K- RESISTOR EXD,MF, 1K,1%.,0.25W
R3¢ 166-2K-C i RESISTOR,TRiM,CER,2K Req NOT ASSIGNED

R40 187-10K-A 1 RESISTORTRIM,CER, 10K Ri0Q 140-11-§ RESISTOR FXD.MF 1K, 1%,0.25W
R44 110-100-1 RESISTORFADMF,100,1%,0.25W R10Y  t10-10.5K-1 RESISTOR,FXD.MF,10.5K,1%,0.25W
R42 110-100-1 RESISTOR,FXD MF,100,1%,0.26W R102  110-1K-t RESISTOR FXDMF,1K,1%,0.25W
R43 110-42.2K-1 1 RESISTORFXDMF,42.2K,1%,0.25W R103  110-1K-1 RESISTOR.FXD.MF,1K,1%,0.25W
R44 110-83.6K-1 1 RESISTORFXD,MF.53.6K,1%,0.25W R104  110-1K-% RESISTOR FXDMF,1K,1%,0.25W
R45 110-10.5K-1 2 RESISTOR FXDLMF, 10.5K,1%,0.25W R105  110-1K-t RESISTOR FXD ME, 1K, 1%,0 25W
R45 186-200-A 1 RESISTOR,TRIM,CER,200 R106  110-1K-1 RESISTOR,FXD MF,1K,1%,0.25W
R47 110-1K-1 RESISTORFXD MF, 1K,1%,0.25W R107  110-110K1 2 RESISTOR, FXD,MF,110K,1%,0.25W
R48 110-15.4K1 1 RESISTOR,FXDMF,15.4K,1%,0.25W Rio8  101-1M5 2 RESISTOR FXD,CC,1M,5%,0.25W
A49 110-88.83K-1 1 RESISTOR,FXD,MF,95.3K,1%,0.25W R109 15815 2 RESISTOR,TRIM,CER, 100K

Rs0 156-10K-A 1 RESISTOR,TRIM,CER, 10K A0 101-1M5 RESISTOR, FXD,CC,1M,5%,0.25W
F54 146-1K-1 RESISTORFXDME 1K, 1%.0.25W Ri11 140-110K-1 RESISTOR,FXD,MF, 110K, 1%,0.25W
ns2 110-10K-1 RESISTOR FXD MF,10K,1%,0,25W R112  158-15 RESISTOR, TRIM,CER, 160K

K53 110-20K-1 RESISTORFXD MF,20K,1%.0.25W RNt 123-1K i RESISTORNETWORK, 1K

H54 140-5.11K-1 RESISTOR FXD MF5.11K,1%,0.25W ™ 702-17 18 TERMINAL EYELET

855 110-20K-1 RESISTOR,FXD MF 201,1%,0.25W P2 70217 TERMINAL EYELET

R56 110- 1861 RESISTOR,FXD,MF,1K,1%,0.25W TP3 70217 TERMINAL EYELET

A57 1101961 RESISTOR,FXD.MF,196,1%,0.25W TP4 70217 TERMINAL EYELET

R56 NOT ASSIGNED TP5 70217 TERMINAL EYELET

R59 110-1.87K-1 RESISTOR,FXDMF,1.87K,1%,0.25W P86 70217 TERMINAL EYELET

R60 110-825K1 4 RESISTOR,FXD,MF 825K, 1%.0.25W ™7 70217 TERMINAL EYELET

BeE1 110-825K-1 RESISTOR,FXD,MF,825K,1%,0.25W P8 70217 TERMINAL EYELET

Re2 186-200K-C 2 RESISTOR, TRIM,CER,260K TPe 702:17 ~ TERMINAL EYELET

Ra3 140-825K-1 RESISTCOR,FXD,MF,825K,1%.0.25W P10 70247 TERMINAL EYELET
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PARTS LISTS

A1 or A2 Signai Channel Amplifler PCB Paris

Table 5-4. Al or A2 Signal Channel Amp (b of b}

REF WiILTRON
DES PART NO. aTy DESCRIPTION

TP T02-17 TERMINAL EYELET

TP12 70217 TERMINAL EYELET

TPI13  702-17 TERMINAL EYELET

1 54-5986 i ADB2BIN INST AMPLIFIER

u2 54-597 1 ICANALOGUE SWITCH AD7502N
U3 54-585 2 iC,OP-AMP.OP-27GP

U4 54-585 IC,OP-AMP,OP-27GP

s 54-208 3 IC ANALOG SWITCH DG211

Us 54-714 1 IC,OP-AMPAD712KN

U7 £4-593 1 IC,I/A, AD7533LN, 10BIT, BINARY
Us 54-43 4 IC,TTL, 7408174 HEX,D FLIP FLOP
ug 54-43 IC.TTL,74LS174 HEX,D FLIP FLOP
LMo 54-43 IC,TTL,74L5174 HEX,D FLIP FLOP
Uit £4-208 ICANALOG SWITCH,DG211

ui2 54-208 ICANALOG SWITCH,DG214

U3 54-204 1 IC,07 AMP LF3g8

U4 54-74L.8138 1 IC,TTL,74L5138,3 TOQ 8 DECODER
s 54-41 1 iIC,TTL,741.5374,0CTALD FLIP FLOP
tHe 54-43 G, TTL,74L8174 HEX D FLIP FLOP
W7 54-53 4 IC,OP AMRTLO72

LHa 54-53 iC,OP AMPTLO72

Uis 54-132 2 IC,OP AMPTLO74CN3

uz2o 54-20 1 IC ANALOG SWITCH,13201

uz21 54-74L.504 1 IC.TTL, 741804 HEX INVERTERS
22 54-58 IC,OP AMPTLGT72

123 54-MC3302P 2 IC.COMPARATOR LM3302

t24 £4-MC3302P IC,COMPARATOR,LMB302

uzs 54-129 2 IC.DrA ADT7524,8BITS

uze £4-129 IC,DiA AD7524,88ITS

uzz 54-132 IC,0P AMPTLO74CN3

28 54-53 iC,OP AMPTLO?2

VR 54-451 1 {C,VOLTAGE REGULATCR,78L0O5 5V
ViR2 54-618 2 G VOLTAGE REG,78L12,+12V,35V
VR3 54-617 2 IC,VOLTAGE HEG,79L12,12V

VRe¢ 54-618 IC,VOLTAGE REG 78L12,+12V.35V
VRE 54-817 1C VOLTAGE REG,78L12,-12V
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A3 Channel interface PCB Paris PARTS LIBTS

Table §-8. A3 Signa] Channel Interface (1 of 3) Table 5-5. A3 Signal Channel Interface (2 of 3)
REF WILTRON REF WILTRON
DES PART NO. Q1Y DESCRIPTION DES PART NO. Ty DESCRIPTION
Ci 250-42 i5 CAPACITOR FXDLTANT, 105F,10% Ra& 110-100-1 RESISTOR, FXD,MF,100,1%,0.25W
ce NOT ASBIGNED R9 110-40-1 4 BESISTOR,FXD,MF,10K,1%,0.25W
c3 250-42 CAPACITOR FXD,TANT, 10pF, 10% R10 110-100-1 RESISTOR,FXD,MF,100,1%.0.25W
Ca NOT ASSIGNED R11 110-10K-1 RESISTOR.FXD, MF, 10K, 1%,0.25W
Cs NOT ASSIGNED R12 110-11K-1 RESISTOR,FXD,MF,1K,1%,0.26W
ce 20-42 CAPACITOR FXI TANT,104F,10% RIS 110-618-1 1 RESISTORFXD,MF.519,1%,0.25W
c7 250-42 CAPACITOR FX3, TANT, 10puF, 10% R14 110-11K-1 1 RESISTOR FXD,MF11K,1%.,0.25W
oz} 250-42 CAPACITOR FXD, TANT, 10uF, 10% R15 110-1 1K1 RESISTOR,FXD,MF,1K,1%,0.25W
ca 250-42 CAPACITOR FXD TANT 10puF, 10% Ri6 110-100-1 RESISTOR,FXD,MF,100,1%,0.25W
Cit 250-42 CAPACITOR FXD, TANT, 10uF, 10% R17  110-100-1 RESISTOR,FXDMF,100,1%,0.25W
c12 230-37 24 CAPACITOR FXD,CER,0.167,20% R18 110-160-1 RESISTOR FXD,MF,100,1%,0.25W
c13 230-37 CAPACITOR FXD,CER0.11F,20% R18 §10-1K-1 RESISTOR, FAD MF,1K,1%,0.25W
Cl4 250-163 2 CAPACITOR,FXD,ALUM POLAR Rao 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
Ci15 250-163 CAPACITOR FXD,ALUM PCLAR R2% 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
Ci6 230-37 CAPACITOR, FAD,CER 0.1:F.20% R22 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
c17 250-42 CAPACITOR FXD, TANT, 100F, 10% H23 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
C18 230-37 CAPACITOR FXD,CER,0.1:F,20% Ra4 110-1K-1 RESISTORFXD,MF,1K,5%,0.25W
19 230-57 CAPACHOR FXD.CER,0.1:F,20% R2s 110-1 K- RESISTOR FXD,MF,1K,1%,0.26W
C20 230-37 CAPACITOR FXD,CER Q.15 20% R2s 110-1K-1 RESISTORFXD MF,1K,1%,0.25W
C21 230-37 CAPACITOR FXD,CER0.1F.20% R2? 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
ca22 230-37 CAPACITOR FXD CER,0.1p1F,20% R28 110-1K-1 RESISTORFXD,MF,1K,1%,0.25W
C23 230-37 CAPACITOR FXDCER,0.10F,20% R2g 110-11K-1 RESISTOR,FXD MF,1K,1%,0.26W
Cz4 230-57 CAPACITORFXDCERD.1pF20% H30 110-1K-1 RESISTORFXD MF,1K,1%,0.258W
Cos 230-37 CAPACITOR,FAD.CER,0.10F 20% R31 110-1K-1 RESISTOR,FXD,MF K, 1%,0,25W
Ce6 230-37 CAPACITOR,FXD,CER,0.10F,20% R3z 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
C27 230-37 CAPACITOR FXD,CER,0.1uF,20% R33 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
ce8 230-37 CAPACITOR,FXD,CER,0.14F.20% R34 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
Ceg 230-37 CAPACITOR,FXD,CER.0.1uF 20% RNt 123-1K 1 - RESISTORNETWORK,1K
Ca0 230-37 CAPACITOR,FXD,CER,G.1uF20% ™ 702-17 17 TERMINAL EYELET
jeich} 230-37 CAPACITOR FXD,CER,0.1pF.20% TP2 70217 TERMINAL EYELET
32 230-37 CAPACITOR FXD,CER,0.1uF,20% TP3 70217 TERMINAL EYELET
33 NOT ASSHGNED TP4 702-37 TERMINALEYELET
34 230-37 CAPACITOR,FXD,CER,0.11F,20% TPS 70217 TERMINALEYELEY
cas 230-37 CAPACITOR FXD,CER,0.18F20% TP6 o247 TERMINAL EYELET
C36 230-37 CAPACITOR FXD,CER,0.10F 20% TP7 702-17 TERMINAL EYELET
C37 230-37 CAPACITOR FXD,CER,0.1uF 20% TP8 70217 TERMINAL EYELET
Cas 250-42 CAPACITOR,FXD, TANT, 10pF,10% TPS 70217 TERMINALEYELET
Cag 250-42 CAPACITOR,FXD, TANT, 1045, 10% TR0 70217 TERMINAL EYELET
Ca0 250-42 CAPACITOR,FXD,TANT,104F, 10% TP11 70217 TERMINAL EYELET
041 250-42 CAPACITORFXD, TANT 10puF, 10% P12 702417 TERMINAL EYELET
G4a2 250-42 CAPACITORFXD, TANT, 10pF, 10% P13 702417 TERMINALEYELET
C43 250-42 CAPACITOR,FXD, TANT, 10pF, 10% TP14 702417 TERMINAL EYELET
C44 230-37 CAPACITOR FXD,CER 0.15F,20% P15  702-17 TERMINAL EYELET
C45 230-37 CAPACITORFXD,CER,0.1pF,20% TR18 70217 TERMINALEYELET
CR1  $0-1N752A 1 DIODE, ZENER, iN752A,5.6V,5% TP7 70817 TERMINALEYELET
CR2 10-60 2 DIODE,RECTIFIER,IN4148,75V i 54-208 2 IC ANALOG SWITCH,DG2114
CR3 10-80 DIODE, RECTIFIER,IN4148,78V Uz 54.208 I ANALOG SWITCH,DG211
Ji 551-577 1 COANECTOR, SOCKET U3 54585 2 L OR-AMP.OP-27GP
[ 310-116 3 INDUCTOR,FXD,1.8uH 4 54-595 iC,OP-AMPOP-27GP
L2 310-116 INDUCTQR,FXD,1.8uH s 54-600 1 iC.TTL, 74L511, TRIPLE AND
13 3i0-116 INDUCTORFXD,1.8uH V] 54-453 1 1C.A/0,574,12 BIT,BINARY,25uS
P1 5h2-5 t CONNECTOR,ERC,PLUG 64/2R L7 54-143 4 IC,TTL, 745244, OCTAL BUFFER
P2 551-56G 1 CONNECTOR,HEADER,1 ROW [8::] 54-143 IC,TTL, 2405244, OCTAL BUFFER
Ri 113-20K-.1 4 RESISTOR FXD,MF20K,.1%,0.25W [832] 54-741.5138 2 ICTTL,74L.5138,3 TO 8 DECODER
A2 113-20K-.1 RESISTOR,FXD,MF,20K,.1%,0.25W u1g 54-74L.5138 1C,TTL,74L5138,3 TO 8 DECODER
R3 113-20K-.1 RESISTOR,FXD,MF,20K,.1%,0.26W U1t 54-41 2 IC,TTL,74L8374,0CTAL,D FLIP FLOP
R4 113-20K-.1 RESISTOR,FXD,MF.20K,.19%,0.25W Uiz 54-143 IC,TTL,74L.5244 OCTAL BUFFER
RS +10-100-1 7 RESISTOR,FXD,MF,100,1%,0.25W 3 B4-T4E 508 4 1C,TTL, 74L508,0UAD,2 INPUT AND
Re HO- 1K1 19 RESISTOR,FXD,MF,1K,1%,0.26W Ui4 54.74L 804 1 1C,TTL., 741504 HEX, INVERTERS
R7 110-100-1 AESISTOR FXD,MF,100,1%,0.25W U5 54741832 2 IC,TTL,74L832,0UAD,2 INPUT OR
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PARTS LISTS

A2 Channel Iinterface PCB Parts

Table 5-5. A3 Signal Channel Interface (3 of 3)

REF WILTRON
DES PART NG, = QTY DESCRIPTION

Uie 54-74L532 IC,TTL,74LS32,QUAD,2 INPUT OR
us7 54-41 1C,TTL,74L8374,0CTAL,D FLIP FLOP
Uis 54-143 IC,TTL,74L5244,0CTAL BUFFER
L9 54-44 4 ICTTL,74L874,DUAL.D FLIP FLOP
U2o 5444 IC.TTL74L874,DUAL,D FLIP FLOP
21 54-44 IC.TTL,74L574,DUAL,D FLIP FLOP
22 54-44 IC.TTL,74L574,DUAL.D FLIP FLOP
VR1 54-451 2 IC.VOLTAGE REGULATOR,78L.08
VR2 54-451 1C.VOLTAGE REGULATOR,78L.0O5
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A4 Sweeper interface PCB Farts

PARTS LISTS

Table 8-6. A4 Sweeper Interface (1 of 4) Table 5-6. A4 Sweeper Interface (2 of 4)
REF WILTRON REF WILTRON
PES  PARTNO. QTY  DESCRIPTION DES  PART NO.  OTY  DESCRIPTION
o1 250-42 3 CAPACITORFXD, TANT, 10pF,10% CR7 10-60 DIODE FECTIFIER,IN4148,75V
c2 NOT ASSIGNED CH8 10-60 DIODE RECTIFIER, IN4148,75V
3 220-820 i CAPACITOR,FXD MICA,820PF 5% CRg 101t 1 DIODE ZENER,1N750A,4.7V,5%
C4 210-20 i CAPACITORFXD,PEST0.015F 10% CR10  10-1N758A DIODE ZENER, iN758A,10V,5%
cs NOT ASSIGNED CR11 10-1N758A DIOCDE ZENER, 1N758A,10V.5%
cs 230-11 3 CAPACITOR,FAD,CER.0.01uF +80/-20% CR12 1060 DIODE RECTIFIER,IN4A148,75V
c7 280-37 a3 CAPACITORFXD,.CER0AUF20% CR13 10680 DICDE RECTIFIER,IN4148,78V
ca 230-37 CAPACITOR FAD,CER0.10F,20% CR14  {0-1N7E8A DIODE, ZENER, IN7E8A,10V 5%
[8¢] NOT ASSIGNED CR15  10-1N758A DICDE ZENER, 1N758A,10V.5%
C10 225-10 2 CAPACITORFXD,MICA,10PF.5% CRi16  10-60 DICDE RECTIFIER,IN4 148,75V
Cit 22310 CAPACITOR,FXD MICA,10PF.5% CR17 1060 DICDE RECTIFIER.IN4148,76V
C12 230-11 CAPACITOR FXD,CER0.01 uF +80/-20% CRi8 1060 BIODE, RECTIFIER,IN4 148,75V
13 230-11 CAPACITORFXD,CER,0.010F +80/-20% CRig 1080 DIODE RECTIFIER,IN4148,75V
Ci4 220-33 i CAPACITOR FXDAMICA33PFE% CR20 1080 DIODE RECTIFIER,IN4148,76V
Ci8 230-37 CAPACITORFXD,CER0.10F,20% CR21 16-80 DIODE RECTIFIER, IN4148,75Y
Ci6 230-37 CAPACITORFAD,CER,0.1pF,20% H B81-577 1 CONNECTOR,BOCKET
C17 250-58A 2 CAPACITOR FXD TANT,88uF 10%,6V L1 310-116 3 [INDUCTOR, FXD,1.9aH
(3 F: 250-42 CAPACITOR FXD, TANT, 100F,10% L2 310-116 INDUCTOR, FXD,1.8uH
19 250-42 CAPACITORFXD, TANT, 10uF,10% L3 310-118 INDUCTOR FXD,1.9uH
C20 250-58A CAPACHOR,FXD,TANT,88uF. 10%.8Y P1 552-5 1 CONNECTOR,PLUG
C21 230-37 CAPACITOR FXD.CER0. 1pF.20% p2 551-569 1 CONNECTOR,HEADER
cz2 230-37 CAPACIVOR,FXD.CER0.1pF 20% Ri 110-5.11K-1 3 RESISTOR, FXDMF5.11K,1%,0.25W
c23 230-37 CAPACITOR FXD,CER 010k 20% R2 1G-10K-1 HESISTOR, FXD MF, $0K,1%,0.28W
C24 250-37 CAPACITOR,FXD,CER,0.1F.20% R3 110-10#-1 RESISTOR,FXDMF,10K,1%,0.25W
C2s 230-37 CAPACITOR FXD.CER,0.13:F,20% R4 110-27.4K-1  § RESISTOR FXDMF,27 4K, 1%,0.25W
C26 230-37 CAPACITOR FXD.CER,0.1pF.20% A5 110-100K-1 RESISTOR FXD MF100K,1%,0.25W
c27 230-37 CAPACITORFXD.CER,0.1pF,20% Re 101-1M-5 1 RESISTOR,FXB,CC,1M,5%,0.25W
cz8 230-37 CAPACITOR FXD.CER 0.1 pF,20% R7 110-100K-1 RESISTOR FXD.MF, 100K, 1%,0.25W
C29 230-37 CAPACITOR FXD . CER0.1 uF.20% R& 110-100K-1 RESISTOR FXD,MF,100K,1%,0.25W
C30 230-37 CAPACITOR FXDCER,0.1uF,.20% Fe 110-20.5K-1 1 RESISTOR,FXD,MF,20.5K,1%,0.25W
Ca1 230-537 CAPACITORFXD,CER,0.1uF.20% Ri0 186-5K-A i RESISTOR, TRIM,CER,5K
caz2 23037 CAPACITOR FXD,CER.0.10F.20% Ri1 110-17.8K-1 1 BESISTOR FXD,MF,17.8K,1%,0.25W
€33 230-37 CAPACITORFXDCER0.10F20% Ri2 110-1.78K-1 1 RESISTOR FXD,MF,1.78K,1%,0.25W
C34 230-37 CAPACITORFAD CER0.10F 20% R13 110-46.4K-1 1 RESISTOR,FXDO,MF,46.4K,1%,0.26W -
o3h 230-37 CAPACITOR,FXD,CER,0.1uF 20% Hid 110-10K-1 21 RESISTOR FXD,MF,10K,1%,0.25W
C36 230-37 CAPACITOR FXDCERO.1uF20% Ris 110-10K-1 RESISTOR,FXD,MF, 10K, 1%,0.25W
caz 280-37 CAPACITOR FXD,CER0.10F 20% Ri6 110-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
C38 230-37 CAPACITORFXD,CERQ.12F,20% Ri7 110-10K-1 RESISTOR,FXD.MF,10K,1%,0.25\W
c3g NOT ASSIGNED R18 101-10M-5 1 RESISTOR,FXD,CC 10M,5%,0.25W
Ca0 230-37 CAPACITORFXD,CER,0.10F20% R19 110-10K-4 RESISTOR,FXD MF 10K,1%,0.258W
C41 230-37 CAPACITORFXD,CER,0.1uF,20% R2o 110-08.4K-1 B RESISTOR,FADMF 93.1K,1%,0.25W
C42 230-37 CAPACITORFXD.CER0.1pF,.20% R21 110-10K-1 RESISTOR, FXD MF,10K,1%,0.25W
C43 23037 CAPACITOR FAD,CER,0.1uF,20% R22 051181 1 RESISTOR,FXDMF 511K, 19.,0.25W
C44 NOT ASSIGNED R23 +10-10K-1 RESISTOR,FXDMF,10K,1%,0.25W
£45 NOT ASSIGNED R24 110-10K-1 RESISTOR FXD,MF 10K, 1%,0.25W
G456 NOT ASSIGNED Ra2s 110-10K-1 RESISTOR, FXD,MF,10K,1%,0.25W
CAT NOT ASSIGNED R26 110-10#1 RESISTOR,FXD,MF,10K,1%,0.25W
Ca8 250-37 CAPACITQR,FXD,CER,C.1pF20% R27 110-10i¢1 RESISTOR,FXD,MF,10K,1%,0.25W
C4a 230-37 CAPACITOR,FXD,CER,G.14F,20% RZ8 110-10#K-1 RESISTOR,FXD,MF, 10K, 1%,0.25W
Ch0 230-37 CAPACITOR,FXD,CER,G.1pF20% R29 110-14.78-1 2 RESISTOR #XD,MF,14.7K,19%,0.25W
CB1 230-37 CAPACITOR,FXD,CER,0.1uF20% R&0 110-5.11K-1 RESISTOR, FXDMFA.11K,1%,0.25W
{52 230-37 CAPACITOR FXD,CER,0.1uF,20% R31 $10-10K-1 RESISTOR,FXD MF 10K, 196,0.25W
CE3 230-37 CAPACITOR FXD,CER0.14F,20% A3z 013K 1 RESISTOR,FXD MF11K,1%,0.26W
54 230-37 CARACITORFXD CER,0.1uF,20% Ra3 110-10K-1 RESISTOR,FXDMF,10K,1%,0,.25W
CRi 54-604 bl IC VOLTAGE REG 1L.M336B R34 110-215K-1 1 RESISTOR,FXD,MF 218K,1%,0.25W
CR2 10-1N758A 6 DIODE ZENER, 1N758A,10V.5% Ras 110-68.4K-1 2 RESISTOR,FXD,MF,68.1K,1%,0.25W
CH3 10-IN758A RIODE ZENER,1N788A, 10V,5% Ras 110-28.7K-1 2 RESISTOR,FXD,MF,28.7K,1%,0.25W
CR4  10-iN751A 2 DIODE , ZENER,1N751A,5.1V,5% R37 110-3.32K-1 6 RESISTOR,FXD,MF3.32K,1%,0.25W
CHs 10-1N751A DIODE ZENER,1N751A,5.1V,5% R38 101-3.3M-5 3 RESISTOR FXD,CC,3.3M,5%,0.26W
CReé 10-60 it DIODE RECTIFIER,IN4148,75Y R3g 110-4.02K-1 1 RESISTOR,FXD,MF,4.02K,1%,0.25W
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A4 Sweeper interface PCE Parls

Table 5-6. A4 Sweeper Interface (3 of 4)

Table §-8. A4 Sweeper Interface (4 of 4)

REF  WILTRON REF  WILTRON
DES  PARTNO.  QTY  DESCRIPTION DES  PARTNO. OTY  DESCRIPTION

R40 110-14.7K-1 RESISTOR FXDMF,14.7K,1%,0.25W P20 702117 TERMINAL EYELET

Ras 110-61.9K1 - 1 RESISTORFXDMF51.0K,1%,0.25W TP21 70217 TERMINAL.EYELET

R42  110-332K1 1 RESISTOR,FXOMF.33.2K,1%,0.25W Th22 70247 TERMINALEYELET

R43 110-3.32K-1 RESISTOR FXDLMF,3.32K,19,0.25W Ut 509 2 iC,OP AMPLF358

R4d  10%-33M5 RESISTORFXD,CC.5.3M,5%,0.25W uz 54-53 2 iIC,OP AMPTLO72

R45  110-10K-1 RESISTORFXD,MF,10K,1%,0.25W us 54-204 1 iC,OP AMPLF398

R46 140-93,4K-1 RESISTORFXD,MF93.1K,1%.0.25W U4 54-605 1 IC,VOLTAGE COMPARATOR

R47 140-10K-1 RESISTOR,FXDMF, 10K, 4 %,0.25W us 54-132 2 IC,OP AMP.TLO74CNS

R48  110-10K-1 RESISTORFXD MF, 10K, 1%,0.25W Us 50-8 IC,OP AMP,LF358

R4t 110-10K- RESISTOR FXD MF,10K,1%,0.25W u7 54-MCB302P 2 IC.COMPARATOR LIM3302

R50 $10-10K-1 RESISTORFXDMF 10K,1%,0.25W us 54-53 IC.OP AMPTLO72

As1 110-10K-1 RESISTOR FXDMF,10K,1%,0.25W Ug 54-132 IC.OP AMP,TLO74CN3

B52  HOBIAK1 2 RESISTORFXDMF 51.1K,1%,0.25W ute 54-MCaz02P IC,COMPARATOR L3302

R53 110-54 1K1 RESISTOR FXDMF.51.1K,1%,0.26W Uit 54-74L8132 2 1C,TTL, 74L8132,QUAD NAND SCHMITT
R64 110-8.32K-1 RESISTORFXD.MF.3.32K,1%,0.25W U2 547418132 G, TTL,74L 8182, QUAD,NAND SCHMITT
RES 110-10K-4 RESISTOR,FXD,MF, 10K,1%,0.25W U3 B4-74L.504 1 1C.TEL, 741504 HEX,INVERTERS
AE6  110-98.1K-1 RESISTOR,FXD M 93.1K,1%,0.25W U4 5496 1 1C,TTL, 74L.808,QUAD,2 INPUT AND
R57 110-10K-1 RESISTOR,FXD,MF 10K,1%,0.25W 18 54-74L 832 1 IC,TFL,741.832,QUAD,2 INPUT OR
R58  1i0-10K-1 RESISTOR FXD,MF, 19K, $%,0.25W Gl 54-44 2 IC,TTL, 740574, DUAL.D FLIP FLOP
RS5O  110-10K-1 RESISTORFXD,MF, 10K, 1%,0.25W 7 54-44 IC.TTL,74L874 DUAL,D FLIP FLOP
RE0 140-10K-1 RESISTORFXD,MF, 10K, 1%,0.25W uis 54-74L5138 2 IC,TTL,74L8138,3 TO 8 DECODER
B&1 140-19K-1 RESISTORFXD.MF,10K,1%,0.25W Uig £4-741.5138 IC,77L,74L.8138,3 TO 8 DECODER
he2 110-3.32K-1 RESISTOR FXDMF 2.32K,1%,0.25W 2o 54-41 1 IC,TTL,741.5374,0CTAL.D FLIP FLOP
Re3  110-10K-1 AESISTORFXD,ME, 10K,1%,0.25W u2i 54-103 i +C,TTL,74L.5373,0CTAL TRANSFARENT
fe4 110-83.1K-3 RESISTORFXDME03.1K,1%,0.25W U2z B4-74L51756 1§ ICTTL,74L.8175,QUABD D FLI® FLOP
Res  $10-3.32K-3 RESISTORFXD,ME,3.32K,1%,0.25W u23 54-432 1 IC.DVA AD7545,12 BIT,BINARY

R66 +10-10K-1 RESISTOR,EXD,ME 10K, 1%,0.25W U24 54-595 1 IC,OP-AMP.OP-27GP

A7 +10-93.1K-1 RESISTORFXD MF92.1K,1%,0.25W Uzs 54-125 1 IC,TTL,74L886,QUAD,2 INPUT XOR
Re8 110-3.32K-1 RESISTORFXD,MF3.532K,1%,0.25W U2e 54-74L800 1 1C,TTL,74L.800.00AD,2 INPUT NAND
Reg 110-100K-1 RESISTOR FXDMF,100K,1%.,0.25W

R70 110-100-1 3 RESISTOR FXD MF,100,1%,0.25W

R74 110-300-4 RESISTOR FXD,MF,100,1%,0.25W

R72 110-10K-% RESISTOR,FXD,MF, 10K,1%,0.25W

R73 116-100K-3 2 RESISTOR FXD,MF, 100K, 1%,0.25W

R74 101-3.304-5 RESISTOR,FXD,CC,3.3M,5%,0.25W

R75  110-68.1K-1 RESISTOR FXD,MF,68.1K,1%,0.25W

R76  110-28.7K-1 RESISTORFXD,MF,28.7K,1%,0.25W

R77  110-100K-1 RESISTOR,FXD MF,100K,1%,0.25W

R78  110-100-1 RESISTOR,FXD MF,100,1%,0.25W

B79  110-5.14K-1 RESISTOR,FXD,MF.5.11K,1%,0.25W

RS0 $10-24.9K3 1 RESISTOR FXDMF,24.9K,1%,0. 25%W

TP 702-17 22 TERMINALEYELET

P2 0247 TERMINAL EYELET

TP3  702-i7 TERMINAL EYELET

TPe 70017 TEAMINALEYELET

TPs 70217 TERMINAL EYELET

TP6 702417 TERMINAL EYELET

TP7 70247 TERMINAL EYELET

TP8 702417 TERMINAL EYELET

PG 70247 TERMINAL EYELET

TPI0 70217 TERMINAL EYFLET

TP 70247 TERMINAL EYELET

TPi2 702417 TERMINAL EYELET

TRPi3  702-17 TEAMINAL EYELET

TPi14  702-17 TERMINAL EYELET

TRPi5  702-17 TERMINAL EYELET

TPI6 70217 TERMINAL EYELET

TP17 70217 TERMINAL EYELET

TPi8  702-17 TERMINAL EYELET

TPi8 70247 TERMINAL EYELET
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A5 CPU PCB Parts

PARTS LiSTS

Table 7. Ab CPU (1 of2)

REF WILTRON

DES PART NO.  QTY DESCRIPTION

BT1 £33-8 1 BATTERY.NICAD,2.4¥

Ci 250-58A 1 CAPACITOR FXD, TANT,68uF,10%,6Y
c2 230-36 1 CAPACITOR FXD,CER,0.06uF +85/-20%
c3 NOT ASSIGNED

ca 230-37 23 CAPACITORFXD,CER0.1uF,20%
cs 230-37 23 CAPACITOR FXD,CER0.1uF.20%
o] 230-37 23 CAPACITOR FXD,CER.0.1uF.20%
c7 230-37 23 CAPACITORFXD,CERQ.10F20%
Cc8 230-37 23 CAPACITOR FXD CERQ.14F20%
Ca 230-37 23 CAPACITOR FXD,CER,0.94F,20%
Ci0 230-37 23 CAPACITOR FXD,CER,0.1pF.20%
(9311 230-37 23 CAPACITOR FXD,CER0.10F,20%
ci2 230-37 23 CAPACITORFXD,CERD.14F20%
Ci3 280-37 23 CAPACITOR FXD,CER0.1uF20%
Cl4 230-37 23 CAPACITOR FXD CERO.1pR20%
Ci5 230-37 23 CAPACITOR,FXD,CER,0.16F.20%
Ci1s 230-37 23 CAPACITOR FXD.CER0.1F20%
c17 250-57 i CAPACITOR,FXD, TANT, 1501F,10%
c18 250-42 2 CAPACITOR,FXIDLTANT, 10uF,10%
ci9 230-37 23 CAPACITORFXD,CER0.1uF20%
C20 NOT ASSIGNED

C2y NOT ASSIGNED

C2e NOT ASSIGNED

c23 NOT ASSIGNED

Gca4 NOT ASSIGNED

C25 250-42 CAPACITOR,FXD,TANT, 10pF,10%
C26 NOT ASSIGNED

ca7 230-37 CAPACITOR,FXD,CER,0.1pF.20%
ca8 NOT ASSIGNED

Cae NOT AGBIGNED

30 280-37 CAPACITOR FXD,CER.O.1pF.20%
31 230-37 CAPACITOR FXD,CER0.1uF20%
Caz 230-37 CAPACITOR FXD,CER0.1aF.20%
cag 230-37 CAPACTTOR FXD\CERQ.11F,20%
CR1 19-60 3 DIODE,RECTIFIER,IN4148,75Y
CR2 10-60 DIODE . RECTIFIER,IN4148,76Y

CR3 1080 DIODE,RECTIFIER,IN4 148,75V
CR4 10-812 1 DIODE, RECTIFIER,IN4003,200V

Ji NOT ASSIGNED

J2 551877 1 CONNECTOR,SOCKET

11 310-116 1 INDUCTOR,FXD,1.8pH

P 552-5 1 CONNECTOR,EROQ,PLUG

p2 551-860 1 CONNECTOR,HEADER

a1 20-24 4 TRANSISTOR,PNPMJES71,S1

Qz 20-24 TRANSISTOR,PNPMJESY71,8]

Qz 20-24 TRANSISTOR,PNPMJES?1,5i

Q4 20-24 TRANSISTOR,PNPMJEST1,S1

R1 HO-H00K-1 2 RESISTOR FXD MF,100K,1%,0.25W
R2 1H0-226K-1 2 RESISTOR,FXD MF,22.61,1%,0.25W
R3 110-22.8K-1 RESISTOR,FXD,MF,22.6K,1%,0.25W
R4 101K 1 RESISTOR,FXDMF,1K,1%.0.25W
Rr5 11-121K1 1 RESISTORFXDMF12.1K,1%,0.26W
R& 110-46.4K-1 1 RESISTOR FXD MF,46.4K,1%,0.26W
R7 116-1471 1 RESISTOR.FXD MF,147,1%.0.26W
RB 110-10K-1 1 RESISTOR,FXD,MF,10K,1%,0.25W
RS 101-82M5 1 RESISTOR,FXD,CC 8.2 5%,0.25W
R10 186-100K-A 1 RESISTOR.TRIM,CER, 100K

RN 110-188K-1 1 RESISTOR,FXD,MF196K,1%,0.28W
Ri2 110-100K-1 RESISTOR,FXDMF, 100K, 1%.,0.25W
R13 101-5.1M-5 1 RESISTOR,FXD,CC.5.1M,5%,0.25WW

5-12

Table B47. A5 CPU (2 of 2)

AEF WILTRON

BES FART NO.  QTY DESCRIPTION

R14 051K 1 RESISTOR FXD,MF511K,1%,0.25W
R15 10-1M-4 4 RESISTORFXD,MF10,1%.0.25W
Ris 110-422-1 1 RESISTOR,FXD,MF422,1%,0.25W
Ri7 10-10K-1 RESISTOR.FXD,MF,10K,1%,0.25W
Rig 101-1M-1 RESISTORFXD.MF,1M,1%,0.25W
Rig 110-10K-1 BESISTORFXD.MF, 10K, 1%,0.25W
R20 NOT ASSIGNED

A21 110-10K-1 RESISTOR,FXDMF,10K,1%,0.28W
R22 110-811K-1 RESISTOR,FXD,MF511K,1%,0.25W
Re3 110-10K-1 RESISTORFXDMF,10K,1%.,0.25W
R24 110-514-1 2 RESISTOR,FXDMF511,1%.0.25W
R25 110-511-1 RESISTOR,FXD MF511,1%,0.25W
R2g FH-1M-1 RESISTOR,FXD,MF,1,1%,0.25W
R27 11011 RESISTOR FXDMF,144,1%,0.25W
R28 10 1M1 RESISTOR,FXDMF,134,1%,0.25W
RAN1 123-1K 1 RESISTOR NETWORK, 1K

TPt 702-17 7 TERMEYELET

TP2 70217 TERMEYELET

TP3 70247 TERMEYELET

TP4 70247 TERMEYELET

TPS 70217 TERMEYELET

TP6 70217 TERMEYELET

TP? 70247 TERMEYELET

L £4-320 1 1C MICROPROCESSOR, 80882

U2 54-317 1 IC MICROPROCESSOR,8284A

us 54-74L573 1 IC,TTL, 740573, DUAL JK FLIP FLOP
4 54-103 2 1C,THL, 74L.8373,0CTAL, TRANSPARENT
Us §4-103 1C,TTL, 74L5373,0CTAL TRANSPARENT
us 54-74L 508 1 IC,TTL,74L508,QUAD,2 INPUT AND
U7 54-74L5188 2 IC,TTL,74L.5138,3 TO 8 DECODER
Ua 54-143 4 1IC.TF, 748244, OCTAL BUFFER
Ug 54-143 IC, T, 745244 OCTAL BUFFER
1o 54-344 2 1C,TTL, 7415245, 0CTAL BIDIREC
Ut §4-74L5138 IC,TTL,74L.5138,3 TO 8 DECODER
12 £4-354 1 ICTTL, 7418148 SINGLE8 TO 3
Ui3 54-74L500 1 IC,TTL,741.800,QUAD,2 INPUT NAND
Ut4 84-74L832 1 IC,TTL,74L832,QUAD,2 INPUT OR
Uis 54-143 IC,TTL,74L8244 OCTAL BUFFER
uUig 54-44 1 IC,TTL,74L874 DUAL D FLIP FLOP
Ui7 5 EPROM,CALL FACTORY

(931:] EPROM,CALL FACTORY

g EPROM,CALL FACTORY

20 EPROM,CALL FACTGRY

421 EPROM,CALL FACTCRY

uz2 54-608 3 IC.MEMORY,43256C-1,SRAM,32K/8
23 54-608 IC.MEMORY 43256C-L,.SRAM,32K/8
Uz4 54-608 IC MEMORY,43256C-1, S RAM,32K/8
Uzs 54-606 i IC VOLTAGE COMPARATOR

u2e £4-807 1 IC.CMOS,74HC32,QUAD,OR GATE
uz7 £4-143 IC.TTL, 7415244, 0CTAL BUFFER
Uz28 54-344 IC,TT1.,741.5245,0CTAL BIDIRECTIONAL
Y1 §306-37 1 CRYSTAL 24MHz,.002%
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Table 5-8. A6 Text & Graphics (1 of 2) Table 5-8. A6 Text & Graphics (2 of 2)
REF  WIHTRON REF  WILTRON
DES  PARTNO. QTY  DESCRIPTION DES _ PARTNO. QTY __ DESCRIFTION
c1 230-37 27 CAPACITORFXD,CERD.APF 20% u7 54-108 2 1C,TTL,74L.5373,0CTAL TRANSPARENT
cz 250-57 1 CAPACITOR FXD, TANT, 1500F, 10% ua 54-74L8136 2 1C.1TL,74L.5139,DUAL,2 TO 4 DEC
ca 230-37 CAPACHTOR FXD,CER,0.1pF 20% ug 54741832 4 IC,TTL,74L832,QUAD,2 INPUT CR
C4 250-42 1 CAPACITOR FXD, TANT, 10F, 10% U10 54741500 1 IC,TTL,74L800,QUAD,2 INPUT NAND
Cs 230-37 CAPACITORFXD CER,0.1pF20% Ut B4-741.9367 2 iC,TTL,74L 8367 HEX BUS DRIVEHS
cs 230-37 : CAPACITOR FXD,CER,0.10F.20% U12  54-74LS08 2 IC,TTL,74L.808,QUAD,2 INPUT AND
cr 230-37 CAPACITOR FXD,CER,0.1pF,20% U13  54-41 3 1C,TTL,74LS374,0CTALD FLIP FLOP
ca 230-37 CAPACITOR FXD.CER,0.10F,20% U14 5441 1C,TTL,74LS374,0CTALD FLIP FLOP
] 230-37 CAPACITOR FXD,CER,0.10F,20% U5 54-44 4 IC,TTL,74L874,DUAL,D FLIP FLOP
C10 23057 CAPACITORFXD,CER,0.10F 20% Ui6  54-74L8138 IC,TTL,740.51530,DUAL,2 TO 4 DEC
C11 230-37 CAPACITORFXD.CER0.1uF 20% Ui7 5444 IC,TTL,74L574,DUAL,D FLIP FLOP
Ciz 23037 CAPACITOR FXD.CER,0.14F 20% U168 547408138 1 IC.TTL,7405138,3 TO 8 DECODER
c13 230-37 CAPACITOR,FXD,CER,0.14F,20% uig £4-44 IC.TTL,74L574,DUAL,D FLIP FLOP
Ct4 23037 CAPACITOR FXD.CER0.14F 20% U20 5449 IC,TTL,74L.8374,0CTAL,D FLIP FLOP
Ci5 230-87 CAPACITORFYD,CER,0.15F,20% U241 54-143 2 1C,TTL,74L.5244,0CTAL BUFFER
C16 230-37 CAPACITOR,FXD,CER,0.1uF,20% U2z 54-74L.808 IC,TTL,74L808,QUAD,2 INPUT AND
C17 230-37 CAPACITOR FXD,CER,0.1pF.20% u23 54-103 1C,TTL, 74L85373,0CTAL TRANSPARENT
C18 23037 CAPACITOR,FXD,CER,0.1uF20% Uz4  54-44 IC,TTL,74L874,DUAL,D FLIP FLOP
Cig 23037 CAPAGHOR,FAD,CER0.10F 20% Uss 54143 IC.TTL,74L8244,0CTAL BUFFER
Czo 23037 CAPACHOR FXD,CER,0.14F,20% U26  54-741.8367 IC,TTL, 7415367 MEX,BUS DRIVERS
ca1 230-37 CAPACITORFXD,CER,0.1F 20% Y1 630-37 3 CRYSTAL 24Miz,.002%
C2z 23037 CAPAGITOR FXD,CER0.1):F,20% '
C23  230-37 CAPACITOR FXD CERO.1F.20%
C24  230-37 CAPACITOR,FXD,CER,0.11tF,20%
C2s 23037 CAPACITOR FXD,CER,0,11F 20%
Cos  230-37 CAPACITOR FXD,CER,0, 1uF,20%
C27 28037 CAPACITOR,FXD,CER,0.14F,20%
€28 23037 CAPACITOR,FXD,CER,0.10F,20%
C29 2301 1 CAPACITOR,FXD,CER 4700PF 20%
Cs0  230-37 CAPACITOR FXD,CER,0.1uF,20%
CR1 1060 1 DIODE, RECTIFIER,IN4148,75V
L1 310-116 1 INDUCTOR,EXD,1.84H
Py 852-5 1 CONNECTORERO,PLUG
Ri 110-100K-1 1 RESISTOR,FXD,MF,100K,1%,0.25W
Az 110-511-1 a RESISTORFXD,MF 541,1%,0.25W

A3 110-511-1 RESISTOR, FXD.MF511,1%,0.25W

R4 110-1K-1 4 RESISTOR, FXDMF,1K,1%,0.25W
R5 110-10K-1 3 RESISTOR,EXDMF,10K,1%,0.25W
e 110-10K- RESISTOR,FXD,MF,10K,1%,0.25W
R7 110-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
Re 110-1K-1 RESISTOR,FXD MF,1K,1%,0.25W
Rg 110-511-1 RESISTOR,FXD,MF511,1%,0.25W
R10 10-1kK-1 RESISTOR,FXDMF 1K, 1%,0.258W
A1t 110-1K-1 RESISTORFADMF 1K, 1%,0.25W
TPy 70217 10 TERMINALEYELET

TP2 217 TERMINAL EVELET

TP3 70217 TERMINAL EYELET

TP4 702-17 TERMINAL EYELET

TPS T02-37 TERMINAL EYELET

TP 702-17 TERMINALEYELET

TP7 70247 TERMINAL EYELET

TP8 702-17 TERMINAL EYELET

TP 702-17 TERMINAL EYELET

TP10  702-17 TERMINAL EYELET

Ut 54-320 1 iC MICROPROCESSOR,8088-2

Uz 2 EPROM,CALL FACTORY

U3 EPROM,CALL FACTORY

U4 54-608 2 IC.MEMORY,43256C-L SRAM,32K/8
us 54-608 iC MEMORY,43266C-1 . SRAM,32K/8
us £4-347 1 IC MICROPROCESSOR,8284A ,
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A7 Video Display Processor PCB Parls PARTS LISTS

Table 5-8, A7 Video Display Processor (1 of 4) Table §-9. AT Video Display Processor (2 of 4)
REF  WILTRON REF  WILTRON
DES PARTNO. Q7Y  DESCRIFTION DES  PARTNO. GTY  DESCRIPTION
¢ 223-82 1 CAPACITOR,FXD MICA B2PF 5% (o3 230-37 CAPACITOR,FXD,.CER 0. 16F 20%
c2 250-18A 3 CAPACITOR FXD,TANT, 10F,10%,35V Ce2  230-37 CAPACITORFXDLGER,0.1F,20%
c3 £50-104 CAPACITCR,FXD, TANT, 1pF, 10%,35V ca3 280-37 CAPACITOR, FXD,CER 0.11F,20%
C4 250-19A CAPACITOR FXD,TANT, 13F, 10%,35V CB4  223-110 1 CAPACITOR FXD,MICA, 110PF,5%
Cs 230-37 52 CAPACITORFXD,.CER,C.1pF,20% cs5 230-57 CAPACITORFAD,CER0.10F 20%
¢ 223150 1 CAPACITOR,FXDMICA, 150PF 5% cas 230-17 CAPACITOR,FXD,CER,0.14F,20%
c7 220-380 1 CAPACITOR,FXD MICA 380PF 5% a7 236-37 CAPACITOR FXD,CER,0.1uF,20%
c8 250-42 2 CAPACITOR,F XD, TANT, 104F,10% Ce8 230-11 1 CAPACITOR FXD,CER,0.014F,+80/-20%
cs 250-52 CAPACITOR FXD,TANT, 100F,10% Cr1 10-60 5 DICDE RECTIFIER, NS 148,75V
Ci0 NOT ASSIGNED CR2 1060 DICDE RECTIFIER, IN4148,75V
Gy NOT ASSIGNED CR3 1060 DIODE RECTIFIER, IN¢ 148,75V
Ciz  220-820 1 CAPAGITOR,FXD,MICA 820PF 5% CR4 1061 1 DICDE VARACTOR MVAM115,440pF
C13  250-163 2 CAPAGCITOR FXDALUM POLAR CRE  10-60 DIODE RECTIFIER,N4148,75V
Ci4  250-57 1 CAPACITOR FXD, TANT, 1500F, 10% CR6 10460 DIODE RECHFIER,IN4148,75V
C15  250-163 CAPACITOR,FXD,ALUM POLAR Jt BE1-577 4 CONNECTOR,SOCKET
C16  230-37 CAPACITOR FXD,CER0.15F.20% J2 B51-577 CONNEGTOR, SOCKET
C17 23037 CAPACITOR FXD,CER 0.4 iF.20% Ja 551-577 CONNECTOR SOCKET
ci8  230-37 CAPACITOR.FXD,CER0.1pF,20% Ja 554-577 CONNECTOR, SOCKET
ci8 230-87 CAPACITOR FAD,CER 0. 13F 20% L1 310-116 5 INDUCTOR,FXD,1.9uH
C20 230-37 CAPACITOR,FXD,CER,0.11F 20% L2 310-416 INDUCTOR, FXD,1.9uH
c23 230-37 CAPACITOR, FXD,.CER,0.1uF 20% 13 310-116 INDUCTOR FXI2,1.8uH
G2z 230-37 CAPACITOR FXD,CER,0.10F 20% L4 31038 1 INDUCTOR,FXD,10gH
€23 230-57 CAPACITOR FXD CER,0.1uF 20% Pt 5525 i CONNECTOR ERO.PLUG
C24  230-37 CAPACITOR FXDL,CER,D.1uF,20% P2 £51-560 4 CONNECTOR HEADER
C25 230-37 CAPACITOR,FXD,CER,0.1uF,20% pa 551-560 CONNECTOR HEADER
¢z 230-37 CAPACITOR FXD,.CER,0.14F 20% P4 £51-860 CONNECTOR,HEADER
Cg7 230-87 CAPACITOR,FXD,CER,0.1pF,20% P5 551-568 CONNECTOR, HEADER
C28  230-37 CAPACITOR,FXD,.CER,0.10F 20% o1 20-2N3563 2 TRANSISTOR,NPN,2N3563,5I
Coo 23037 CAPACITOR FXD,CER,0.13tF.20% a2 20-2N3563 TRANSISTOR, NPN,2N3563,St
€10 23037 CAPACITOR,FXD,CER,D.11F,20% a3 20-2N2218 2 TRANSISTOR,NPN,2N2218,51
cat 230-37 CAPACITOR FAD,GER 0.14F,20% o4 20-2N2218 TRANSISTOR,NPN,2N2218,8!
€32 230-37 CAPACITOR FXD,CER 0.14F.20% R1 130-1 6K % RESISTOR FXD,MF, 1.5K,1%,0.25W
€33 23037 CAPACITOR,FXD,CER,0.1pF,20% A2 110-1K-1 13 RESISTORFXDMF1K,1%,0.25W
¢34 280-37 CAPACITOR FXD,CER,0.1uF 20% R3 110-1#-1 RESISTORFXDMF.1K,1%,0.25W
€98 230-87 CAPACITOR FXD,CER,0.1uF 20% R4 110-22.1-1 14 RESISTORFXDMF.22.1,1%,0.25W
€38 230-37 CAPACITOR FXD,CER,D.11F,20% RS 110-22.4- RESISTOR FXDMF,22.1,1%,0.25W
37 23037 CAPACITOR FXD,CER,0.1uF,20% =1 110-22.1-1 RESISTOR FXD,MF22.1,1%,0.25W
C38 23037 CAPACITOR FXD,CER,0.14F.20% R7 110-22.1-1 RESISTOR FXDMF,22.1,1%,0.25W
€39  230-37 CAPAGITOR,FXD,CER 0. 14F,20% ns $10-22.9-1 RESISTORFXD,MF.22.1,1%,0.25W
Cc40 280-37 CAPACITOR,FXD,CER.C.1:F,20% R3 10-22.11 RESISTOR,FXD,MF,22.1,1%,0.25W
Cat 230-37 CAPACITOR,FXD,CER0.1pF 20% R0 10-22.5-1 RESISTOR,FXDAMF22.1,1%,0.25W
Caz 230-37 CAPACITOR,FXD,.CER0.1pF,20% At 110-22.%1 RESISTOR,FXDMF,22.1,1%,0.26W
C4a 230.37 CAPACITOR,FXD,CERQ.15F 20% n12 110-22.5-1 RESISTOR,FXDMF.22.1,1%,0.25W
Ca4 230-37 CAPAGITOR,FXD.CER,0.15F,20% R13 110-22.%+1 RESISTOR,FXD MF,22.1,1%,0.25W
Cas 28087 CAPACITOR,FXD CER0.1:F.20% Ri4 1102241 RESISTOR EXD,MF 22.1,19%,0.25W
C46 28037 CAPACITOR,FXD CER0.11F,20% Ris 110-22,541 RESISTOR, EXD,MF 22.1,1%,0.25W
C47  230-57 CAPACITOR XD, CER,0.11F,20% gis 110-22.5-1 RESISTOR FXDME22.1,1%,0.25W
Cs8 23087 CAPACITOR FXD,CER0.1pF.20% R17 110-22.13+1 RESISTOR FXD,MF 22.1,1%,0.25W
Cag 230-37 CAPACITORFXD,CER 0.10F,.20% A18 110-2K-1 3 RESISTOR FXD,MF,2K,1%,0.25W
C50 28037 CAPACITOR FXD.CER0.1pF.20% Ri8 HO-2K-1 RESISTOR,EXD,MF2K, 1%,0.25W
G5t 230-37 CAPACITOR FXD.CER,0.15F,20% F20 H0-100K-1 3 RESISTOR,FXD,MF, 100K, 1%.,0.25W
52 230-37 CAPACITORFXD.CER 0.1k, 20% A21 H10-100K-1 RESISTOR,FXD,MF,100K,1%,0.25W
€53 230-a7 CAPACITOR,FXD,CER0.1pF.20% R22 $10-348K-1 ¢ RESISTOR,FXD,MF,348K,1%,0.25W
C54 283037 CAPACITOR FXD,CER 0.1uF,20% R23 110-10K-5 3 RESISTOR FXDMF,10K,1%,0.25W
55  230-37 CAPACITOR FXD.CER0.1uF 20% K24 110-10K-1 RESISTOREXD MF,10K,1%,0.25W
56 230-37 CAPACITOR FXD,CER,0.1)F 20% R25 110-1-1 RESISTOREXDMF,1K,1%,0.25W
87 230-37 CAPACITORFXD,CER,0.14F.20% R26 156-1K 1 AESISTOR, TRIM,CER 1K
C58 23037 CAPACITOR EXD,CER 0.1pF,20% R27 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W
C89 28037 CAPACITOR FXD,CER 0.14F,20% I8 110-30.4K-1 1 RESISTOREXD MF50,5K,1%,0.25W
Cs0  230-37 CAPACITOR,FXD,CER,0.14F,20% R29 190-110-1 2 RESISTOR,FXD,MF,$10,1%,0.25W
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Table 5-8. A7 Video Display Processor (3 of 4) Table 5-8. AT Video Display Processor (4 of 4)
REF WILTRON REF WILTRON
DES PART NO. GTY DESCRIPTION ) DES PART NO. ary DESCRIPTION
Raoc 110-750-1 3 RESISTOR FXD.MF,750,1%,0.25W Uss 54-378 IC.MEMORY, TMS4416
A31 HO-750-1 RESISTORFXDMF,750,1%,0.25\W sz 5461 8 IC HCTCMOS, 74HCT 166
R32 110-750-1 RESISTORFXD.MF.750,1%,0.25W uas 54-610 3 ICHCTCMOS, 74HCT245,0CTAL BUS
Ra3 110-1K-1 RESISTOR,FXD,MF,1K,1%,0.25W Usg 54-611 IC,HCTCMOS,74HCT 166
R34 110-1K-1 RESISTORFXD,MF1K,1%,0.25W U40 54-610 IC HCTCMOS,74HCT245,0CTAL BUS
R3s5 110-2K-1 RESISTORFXD MF.2K,1%,0.25W U4t 54-811 IC,HCTCMOS, 74HCT166
R3s 190-1K-1 RESISTORFXD MF,1K,$%,0.25W U4z 54-610 ICHCTCMOS, 74HCT 245, OCTAL BUS
R37 110-205-1 1 RESISTOR,FXD MF,208,1%,0.25W U438 54611 ICHCTCMOS,74HCT 166
R38 1106-100-1 2 RESISTORFXD,MF,100,1%,0.26W U4 54810 ICHCTCMOS, 74HCT245,OCTAL BUS
R39 110-10K-1 RESISTORFXD,MF,10K,1%,0.25W Uss  Bsent IGHCTCMOS, 74HCT 186
R40 110-1K-1 RESISTORFXD,MF,1K,1%,0.25W Vs 54810 1C HCTCMOS, 74HCT245,0CTAL BUS
R41 110-1K-1 RESISTOR,FXD.MF,1K,1%,0.25W U4z 54-811 IC HCTCMOS, 74HCT 166
R4z 140-100-1 RESISTOR,FXD.MF,100,1%.0.25W u4g 54-610 1CHCTCMOS, 74HCT245,0CTAL BUS
R43 110-1K-1 RESISTOR,FXD.ME, 1K, 1%.0.25W u4s8 54-741.5132 IC,TTL,74L8132,QUAD NAND SCHMITT

R44 110-42.2-1 1 AESISTORFXD,MF.42.2,1%,0.25W
R45 110-61.8-1 1 RESISTOR,FXD,MF 61.8,1%,0.25W
R46 110-1K-1 ' RESISTOR FXDMF1K,1%,0.25W
R47 110-4,98K-1 RESISTOR, FXD,MF,4.90K,1%,0.25W
R48 156-60K 1 RESISTOR,TRIM,CER,50K

wh

R49 110-1K1 RESISTOR,FXD,MF 1K,1%.,0.25W
R&0 110-110-1 RESISTOR FXD,MF,110,1%,0.25W
R&1 110-100K-1 RESISTOR FXD,MF,100K,1%,0.256W
R&2 1O-5.11K1 2 RESISTOR FX[,MF,5.11K,1%,0.25W
RE53 110-5,11K-1 RESISTOR FXD,MF5.11K,1%.,0.25W
R54 110-1K-1 RESISTOR FXD MF,1K,1%,0.25W

U1 54-448 1 IC.MICROPROCESSOR 82720

uz2 54-447 1 IC,TTL, 7415163

U3 §4-122 1 ICTTL,74L8184,4 BIT SHIFT REG

U4 54-350 1 1C.TTL,74L5273,0CTALD-TYPE

us 54-446 2 {C.TTL, 7415257 CAUAD,DATA SELECT
Us 54-446 IC,TTL, 7405257 QUAD,DATA SELECT
Uz 54-44 5 IC.TTL,74L874,DUAL.D FLIP FLOP
us 54-741.5139 1 ICTTL74L5139,DUAL,2 TO 4 DEC
ug 54-44 ICTTL,74L.874,DUALD FLIP FLOP
Uio 54-44 ICTH..74LS74,DUAL,D FLIP FLOP

Uit 54.74L8367
12  54-74L5112

IC,TTL, 7418367, HEX BUS DRIVERS
IC.TTL,74L5112,DUALJK FLIP FLOP

B er wr wa

13 50-9 IC.OP AMPLF356

U14 54-74L.5132 12, TTL, 74L3132,QUAD NAND SCHMITT
W5 54-44 IC.TTL,74L 574, DUAL,D FLIP FLOP

uis 54-44 1C.TTL,74L574,DUALD FLIP FLOP

17 84-74L8122
uUis 54-741.5266
uie 54-95

20 54-741.520
Uzt 54-74L.800
{22 54-74L804

1C,TTL,74L5122 SINGLE MULTIVIBRATOR
IC,TTL,74L.5286,QUAD,2 INPUT XNCR
1G,TTL,74L.809,QUAD 2 INPUT AND
IC,TTL,74L.520,DUAL 4 INPUT NAND
1C,TTL,74L800,QUAD,2 INPUT NAND
1C.TTL, 741 804, HEX, INVERTERS

B omd wd ak

023 54-74L 804 IC.TTL74L.504 HEX INVERTERS
{24 54-74L508 1 {C,THL, 74L.508,QUAD.2 iINPUT AND
28 54-378 12 IC MEMORY, TMS4416

U2e 54-378 {C MEMORY,TMS4416

27 54-378 1C MEMORY, TMS34416

Uza 54-378 ICMEMORY, TMS4416

29 54-378 IC MEMORY, TiMS4416

Uso 54-378 IC MEMORY, TMS4416

L34 54-378 IC.MEMORY, TMS4416

a2 54-378 IC.MEMORY, TMS4416

33 54-378 IC.MEMORY, TMS4416

L34 §4-378 IC.MEMORY, TMS4416

uas 54-378 IC MEMORY, TMS54415
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Table 8-10. AS8 System GPIB (L of 1) Tablef-11. Al0 Dedicated GPIB (1 of 1)
REF WILTRON REF WILTRON
DES PART NO,  QTY DESCRIPTION DES PART NG, QTY DESCRIPTION
C1 250-57 1 CAPACITOR,FXD TANT,150pF,10% Ct 23037 g CAPACITOR FXD,CER0.10F 20%
c2 230-37 10 CAPACITOR FXD,CER,0.1pF,20% cz2 230-37 CAPACITOR,FXD.CER.0.1uF.20%
Cc3 230-37 CAPACITOR FXD.CER,0.14F 20% c3 230-37 CAPACITOR,FXD,CER,0.1uF,20%
C4 230-37 CAPACITOR FXD,CER,0.1F,20% C4 230-37 CAPACITOR,FXD,CER0.1pF,20%
Ce 23037 CAPACITORFXD,CER,0.12F 20% Cs 230-37 CAPACITOR,FXD,.CER,0.13F,20%
Cs 230-37 CAPACHORFXD,CER,0.1p0F20% Cs 230-37 CAPACITOR,FXD,CER,0.1uF,20%
c? 23037 CAPACITOR FXD,CER,0.11F,20% o7 23037 CAPACITOR,FXD,CER,0.1pF,20%
cs 230-37 CAPACITOR,FXD.CER,0.1aF20% c8 230-37 CAPACITORFXD,CER,0.1pf 20%
Cs 230-87 CAPACITOR FXD,CER 0.1 uF.20% Ca 230-37 CAPACITOR,FXD,CER0.1$F20%
C10 230-37 CAPACITORFXD,CER,D.1pF20% c10 250-58A 1 CAPACITOR,FXD,TANT,68pF 10%,8Y
i 230-37 CAPACITOR,FXD,CER,0.1pF 20% C11 250-42 1 CAPACITOR,FXD,TANT, t0pF,10%
Ji 551-741 1 CONNECTOR,SUBMIN JH §51-741 1 CONNECTOR,SUBMIN
RNt 123-1K 1 RESISTORNETWORK, 1K J2 551-577 1 CONNECTOR,SOCKET
81 430-227 1 SWITCHDIP1Z PINSLIDE i NOT ASSIGNED
i 54-454 1 IC MICRCPROCESSOR,8251A,GPIB P2 551-671 2 CONNECTOR,HEADER
Uz 54-443 4 IC DIGITAL INTERFACE MC3448 P2 £51-571 CONNECTOR,HEADER
L3 54-443 1C DIGITAL INTERFACE ,MC3448 /1 110-10K-1 2 RESISTOR FXD,MF,10K,1%,0.25W
U4 54-443 IC DIGITAL INTERFACE,MC3448 R2 110-205K-1 1 RESISTOR,FXD,MF 20.5K,1%,0.25W
Us 54-443 IC DIGITAL INTERFACE,MC3448 R3 110-10K-1 RESISTOR,FXD,MF10K,1%,0.25W
e 54-741.832 1 IC,TTL,74L832,QUAD,2 INPUT OR Ui 54-501 1 IC MICROPROCESSOR, TMS9914ANL
U7 54-741808 1 IC,TTL,74L508,QUAD,2 INPUT AND uz 54-502 3 IC.DIG INTERFACE, BN751608
us 54-74L804 1 1C,TTL, 740804, HEX ua £4-503 1 IC BDIG INTERFACE EN75618B
ua 54-74L8368 1 1G,TTL,741.5368,HEX U4 £4-344 1 IC,TTL., 74L.5245,0CTAL BIDIREC
Us 547418132 2 IC,TTL, 7408132, QUAD NAND SCHMITT
Us B4-74L5132 IC,TTL,74L.5132,QUAD NAND SCHMITT

-

u7 54-44 IC,TTL,74L.574. DUAL.D FLIP FLOP
U 54-74L8138 1 IC,TTL,74L.5138,3 TO 8 DECODER

Table 5-12, A9 Motherboard (1 of 1) Table 5-13. All Switch Mounting (1 of 1)
REF WILTRON REF WILTRON
DES PART NO, Qaty DESCRIPTION DES PART NO. GTY DESCRIPTION
G 230-32 2 CAPACITOR,FXD,CER,0.033uF 20% P1 851-567 1 CONNECTOR HEADER
c2 230-32 CAPACITOR FXD,CER,0.633uF,20% R1 146-7 1 RESISTOR,VARIABLE,CER,100
Ji 552-4 7 CONNECTOR VERTICAL R2 110-100-1 1 RESISTOR, FXD.MF,100,1%,0.25W
J2 562-4 CONNECTORVERTICAL 51 430-131% 4 SWITCH,PUSH BUTTON,18TA
J3 552-4 CONNECTOR VERTICAL 52 430-131 SWITCH,PUSH BUTTON,18TA
J4 562-4 CONNECTORVERTICAL 353 430-131 SWITCH,PUSH BUTTON,18TA
J5 552-4 CONNECTOR, VERTICAL S4 A30-131% SWITCH,PUSH BUTTON,18TA
J6 552-4 CONNECTOR, VERTICAL
J7 552-4 CONNECTORVERTICAL
P1 551-570 2 CONNECTOR MEADER
P2 £51-533 2 CONNECTOR MEADER
P3 551-567 k] CONNECTOR HEADER
P4 551-700 i CONNECTOR HEADER
Ps £51-533 CONNECTOR,HEADER
Pg 551-566 1 CONNECTOR,HEADER
P7 551-7438 1i CONNECTORHEADER
P8 551-570 CONNECTOR HEADER
Pg B51-534 2 CONNECTORHEADER
P10 §551-534 CONNECTOR,HEADER
P11 851-750 1 CONNECTORHEADER
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A12 Power Supply PCB Paris

Table 5-14. Al12 Power Supply (1 of 2}

Table 5-14. Al12 Power Supply (2 of 2)

REF WILTRON REF WILTRCHN

DES PART NO. QTY PESCRIPTION DES PART NO. Ty DESCRIPTION

Ci 250-160 2 CAPFXD,ALUM,POLAR,3300MF Re $10-25741 RESISTOR,FXD MF,237,1%,0.25W
c2 230-37 g CAPACITOR,FXD,CER0.1pF,20% Ro 116-1.33K-1 RESISTOR FXD MF,1.33K,1%,0.25W
c3 260-42 7 CAPACITORFXD,TANT, 10uF, 10% R0 H10-1211 RESISTOR, FXD MF,121,1%,0.26W
C4 250-19A 7 CAPACITORFXD,TANT, 11F,10%,35V Ri1 110-10K-1 3 RESISTOR,FXD,MF,10K,1%,0.25W
C5 250-180 CAPFXD,ALUM,POLAR,S300MF Ri2 110-2.08K-1 1 RESISTOR FXD,MF,2.05K,1%,0.25W
Ca 280-37 CAPACITOR,FXD,CER0.13F.20% Rt3 110-237-1 RESISTOR, FXD,MF,237,1%,0.26W
c7 250-42 CAPACITOR,FXD, TANT, 10pF,10% Rt4 110-10K-1 RESISTOR,FXDMF 10K, 1%,0.25W
c8 250-18A CAPACITOR FXD, TANT, 1pF,10%,35V R15 110-715-1 2 RESISTOR FXD,MF,715,1%,0.25W
8] 230-37 CAPACITOR FXD,CER,0.1pF,20% R16 110-237-1 RESISTOR,FXDMF 237,1%,0.25W
c1o 250-42 CAPACITOR,FAD, TANT, 104F,10% R17 110-2371 RESISTOR,FXD MF 237,1%,0.25W
on 250-19A CAPACITOR FXD,TANT 1pF,10%,38V A8 110-715-1 RESISTOR,FXD MF,715,1%,0.25W
ciz2 25037 CAPACITORFXD,CER0.10F,20% R19  110-237-1 RESISTOR.FXD MF,237,1%,0.25W
C13 250-42 CAPACITOR FXD,TANT, 100F,10% R2o 110-1K-1 3 RESISTOR FXD MF, 1K, 1%,0.25W
Ci4 250-18A CAPACITOR FXB,TANT, tuF, 10%,35V R21 110-1K-1 RESISTOR,F X, MF,1K,1%,0.25W
Ci5  250-158 1 CAPFXD,ALUM, POLAR,10000MF R22  110-10K-1 RESISTOR FXD MF,10K,1%,0.25W
C16 280-37 CAPACITOR,FXD,CER,0.1pF 20% R23  110-1K-1 RESISTOR FXDMF, 1K, 1%,0.25W
c17 250-42 CAPACITOR,FXD, TANT,10uF,10% RTt 358 2 THERMISTER,POSITIVE T.C.

18 250-18A CAPACITOR,FXD,TANT, 11f,10%,85V B2 35-0 THERMISTER,POSITIVE T.C.

c19 250-138 i CAPFXDALUM, POLAR,33000uF RT3 35.13 1 THERMISTOR,POSITIVE

c20 NOT ASSIGNED SWi 6059 i THERMOSTAT, TEMPERATURE SENSING
c 250-42 CAPACITOR,FXD, TANT,10pF, 10% TP NOT ASSIGNED

C22 250-19A CAPACITORFXD, TANT, 1167, 10%,35V TP2 NOT ASSIGNED

c23 230-37 CAPACITORFXD,CER,0.10F,20% TP3 702-17 ) TERMINAL EYELET

C24 250-42 CAPACITOR FXD, TANT, 10uF,10% TP4 70217 TERMINAL EYELET

a5 250-19A CAPACITOR,FXD, TANT, 1:F,10%,85V VR1 54-333 2 IC, VOLTAGE REGULATOR, LM317
C26 230-37 CAPACITOR FXD,CER,0.12F,20% VH2 £4-61Q 2 IC.VOLTAGE REG LM337T

c27 210-28 3 CAPACITOR FXD,PEST,0.047uF,10% VA3 54-333 IC VOLTAGE REGULATORIM317
C28 210-28 CAPACITORFXD,PEST,0.047pF,10% VR4 54-619 IC VOLTAGE REG.LMB3/T

[ 230-37 CAPACITORFXD,CER,0.1uF,20% VRS 54-620 1 IC VOLTAGE REG LM350K

C30 210-28 CAPACITOR,FXD,PEST,0.047pF,10% VA& 54-573 2 IC VOLTAGE REQULATOR,LM338
c31 230-37 CAPACITOR,FXD,CER,0.15F,20% VR? 54573 IC,VOLTAGE REGULATOR,LM338
CR1 0-67 2 DIODE RECTIFIER, 100V

CR2 10-67 DIODE BECTIFIER, 100V

CR3 10-77 1 PDIODE RECTIFIER, 26MB5A 50V

CR4 10-512 i5 DIODE RECTIFIER,IN4003,200V

CRS 10-8i2 DIODE RECTIFIER,IN4003,200V

CR6 10-5i2 DIODE RECTIFIER,IN40Q3, 200V

CR7 10-Si2 DIODE RECTIFIER,IN4003,200V

CH8 10-8i2 DIODE RECTIFIER,IN40D3,200V

CR9 10-812 DIORE,RECTIFIER,IN40OS, 2004

CR160  10-8i2 DIODE RECTIFIER,IN4D03,200V

CRi1 H0-5i2 DIODE RECTIFIER,IN4003,200V

CRi2  10-8i2 DIODE,RECTIFIER,IN40G03,200V

CRi13  10-812 DIODE RECTIFIER,iIN4003,200V

CRi14  10-8i2 DIODE,RECTIFIER,IN4003,200Y

CR15  10-8i2 DIODE RECTIFIER,IN4CD3, 200V

CRi6  10-8i2 DIODE,RECTIFIER,IN4CO3, 200V

CRi7 10-8i2 DIODE,RECTIFIER,IN4003,200V

CR18  10-8k2 DIODE, RECTIFIER, IN4AGO3, 200V

CRig 15.32 1 INDICATOR LED YELLOW

P4 £51-99 1 CONNECTOR,HDR,PCB MNT

P2 £51-708 1 CONNECTORHEADER

[#]1 20-2N3694 1 THANSISTOR NPN,2N3624,3]

R1 110-20.65K1 2 RESISTOR,FXD,MF,20.5K,1%,0.28W

R2 H0-281K1 2 RESISTOR FXD,MF 2.61K,1%,0.25W

R3 10-237-1 6 RESISTOR FXD,MF,237,1%,0.25W

R4 110-20.5K-1 RESISTOR,FXB,MF,20.5K,1%,0.25W

R& 110-1.33K1 2 RESISTOR,FXDMF,1.33K,1%.,0.25W

R 110-121-1 2 RESISTOR,FXD,MF,121,1%,0.25W

R7 10-2.61KA1 RESISTOR FXDMF,2.61K,1%,0.25W
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A13 Front Panel PCB Paris

PARTS LISTS

5-18

- Table §-15. Al3 Front Panel (1 of 2) TFable 5-15. Al3 Front Panel (2 of 2)

REF  WILTRON REF  WILTRON
DES  PARTNO. GTY  DESCRIPTION DES  PAHINO, _ @IY  DESCRIPTION
C1 230-37 13 CAPACITORFXD,CER0.1pF20% Ri9 110681K-1  t RESISTORFXDMF6.81K,1%,0.25W
c2 230-37 CAPACITORFXD,CER,0.1pF 20% R20 110-3.32K-1 8 RESISTOR FXD ME3.92K,1%.,0.25W
c3 230-37 CAPACITOR FXD,CER 0.11F,20% R2% 110-1K-1 RESISTORFXDMF,1K,1%.0.25W
C4 NOT ASSIGNED R22 110-3.32K-1 RESISTOR FXD MF,3.32K,1%,0.25W
cs 230-37 CAPACITOR FXD CER0.1pF 20% R23  110582K-1 1 RESISTOR,FXD,MF 5.62K,1%,0.25W
Ce 230-37 CAPACITOR,FXD,CER,0.1pF 20% A24  110-3.32K-1 RESISTOR,FXD,MF.3.32K,1%,0.25W
c7 230-87 CAPACITOR, FXD,CER,0.11F,20% R25 110-1K-1 RESISTOREXDME 1K, 1%,0.25W
cs 250-42 2 CAPACITOR,FXD,TANT,104F,10% R26 110-1K-1 RESISTORFXDME 1K, 1%,0.25W
ce 250-42 CAPACITOR,FXD,TANT,10pF,10% Ra7 110-287-1 12 RESISTORFXDMF237,1%.0.25W
Ci0 - 210-18 1 CAPACITOR FXD,PEST,0.22uF 20% Az8 110-237-1 RESISTOR,FXD,MF.237,1%.0.26W
cit 230-37 CAPACITORFXD,CER0.10F,20% Rz 110-237-1 RESISTOR,FXD,MF,237,1%,0.25W
c12 230-37 CAPACITOR,FXD,CER,0.10F,20% R30 110-237-1 RESISTOR,FXD,MF,237,1%,0.25W
Ci8 28037 CAPACITOR FXD CER,0.11F 20% R31 110-237-1 RESISTOR FXD MF,237,19%,0.25W
Cis 230-37 CAPACITOR FXD CER,0.1uF,20% R32 110-237-1 RESISTOR,FXD MF,237,1%,0.25W
Cis 230-37 CAPACITOR,FXD,CER,0.1uF 20% R33 110-237-1 RESISTORFXDMF,237,1%,0.25W
G  280-87 CAPAGITOR,FXD.CER0.1pF.20% R34  110-237-1 BESISTOR XD, MF 237,1%,0.25W
ct7 230-37 CAPACITOR FXD.CER,0.1pF,20% R35 110-237-1 RESISTOR FXD,ME 237,1%,0.25W
CR1 10-60 1 DIODE, RECTIFIER,IN4148 R3§ 110-237-1 RESISTORFXD MF,237,1%.,0.25W
CR2 10-60 DIODE, RECTIFIER,IN4148 Ra7 110-237-1 RESISTOR,FXD,MF.237,1%.0.25W
CR3 10-80 DIODE RECTIFIER,IN4148 R38 110-237-1 RESISTOR,FXD,MF,237,1%,0.25W

" CR4 10-60 DIODERECTIFIER,IN4148 RN1 123-1K 2 RESISTOR NETWORK, 1K
CR5 10-60 DIODE,RECTIFIER,IN4148 RiNZ 123-1K RESISTOR NETWORK, 1K
CRS 1542 10 INDICATORLED.YELLOW P4 70217 1 TERMINAL EYELET
CRY 15-32 INDICATOR,LED YELLOW Ut 54-585 1 IC.0P-AMP.OP-27GP
CR8 15-32 INDICATOR,LED YELLOW H) 54-53 ] IC, 0P AMPTLO72
CRS 1532 INDICATOR,LED,YELLOW uz 54-44 2 IC.TTL,74L 574, DUALD EFLIP FLOP
CR10  15-82 INDICATOR,LED, YELLOW U4 54-74L5138 1 IC,TTL,74£5138,3 TO 8 DECODER
CR11 1532 INDICATOR,LED,YELLOW us 54-143 1 IC,TTL,74L8244,OCTAL BUFFER
CRi2 1582 INDICATOR, LED, YELLOW Us 54-44 IC,TTL, 741574, DUALD FLIP FLOP
CR13  15-3% 2 INDICATOR,LED,RED uz 54.41 2 IC,TTL,74L.8874,0CTALD FLIP FLOP
CHR14 . 1531 INDICATOR,LED,REE us 54-41 IC.TTL,74L8374,0CTAL D FLIP FLOP
CR15 1582 INDICATOR,LED,YELLOW uUs 54-354 2 ICTTL,74L.8148
CR16 1532 INDICATOR,LED,YELLOW o B4-354 IC,TTL, 7415148
CR17 1532 INDICATOR,LED,YELLOW
iR 310-118 2 INDUCTOR FX5,1.9pH
12 310-116 INDUCTORFXD,1.8uH
P1 551-570 1 CONNECTOR,HEADER
P2 551-566 1 CONNECTORHEADER
a 2017 1 TRANSISTOR FET,J112,51
Qz 20.2N4410 3 TRANSISTOR,NPN, S
Q3 20-2N4410 TRANSISTOR,NPN,SI
Q4 20-2N4410 TRANSISTOR,NPN.SI
Rt 110-1K-4 6 BESISTOR.FXDMF,1K,1%,0.25W
Rz 110-205K-1 2 RESISTOR,FXD.MF,20.5K,1%.0.25W
R3 110-20.8K-1 RESISTORFXD,MF,20.5K,1%.,0.25W
R4 110-1K-1 RESISTOR,FXDMF,1K,1%,0.25W
RS 101-22M-5 1 RESISTORFXD,CC.2.2M,5%,0.25W
Re NOT ASSIGNED
R7 110-187K-1 2 RESISTOR,FXD,MF,187K,1%.0.25W
Ra 110-7.15K-1 2 RESISTORFXDMF,7.15K,1%.,0.25W
"o 110-10K-1 5 HESISTOR FXDMF,10K,1%.0.25W
A10 +10-1K-1 RESISTORFXDME, 1K,1%,0.26W
R11 +10-10K-1 RESISTOR,FXD,MF,10K,1%,0.25W
R12 110-7.15K-4 RESISTOR,FXD,MF,7.15K,1%,0.25W
R13 110-187K-1 RESISTOR,FXD,MF,187K,1%.,0.25W
R4 110-287K-1 % RESISTOR,FXD.MF,287K,1%,0.25W
115 110-10K-3 RESISTOR,FXDMF, 10K, 1%,0.25W
Ri6 110-10K-1 RESISTOR,FXDMF,10K,19%,0.25W
A17 110-10K-1 RESISTOR FXD MF, 0K, $%,0.25W
118 110-34.8K-1 1 RESISTOR,FXD,MF,34.8K,1%.0.25W
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Service Introduction

OVERALL 561 CIRCUIT DESCRIPTION

6A-1 OVERALL 561 CIRCUIT
DESCRIPTION

The 561 is a Scalar Network Analyzer that uses
state-of-the-art digital control and computational
circuitry to enhance it's accuracy and repeatability,
An overall block diagram is shown in Figure 6A-1.

An 8088 microprocessor with a sixteen bit internal
bus and an eight bit external bus is the central
processing unit (CPU) of the system. This CPU is lo-
cated on the A5 PCB and communicates with all
other subsystems through a main bus located on the
motherboard of the instrument. Functions that the
CPU monitors and controls include measurement
(A1,A2, and A3), display (A7), printing (A6), sweeper
interface (A4), plotting (A10), external control (A8),
and the user interface (A13). Figure 6A-1 illustrates
the interaction of these PCBs.

The interface to all of these PCBs is memory
mapped. This means that each function that the 561
performs is at a specific address that the CPU either
reads data from or writes data to. Each PCB may
therefore have as many addresses mapped to it as
are needed to communicate with the CPU,

The CPU is interrupt driven, meaning that when a
particular subassembly must communicate with the
CPU it generates an interrupt request (IRQ). The
CPU then services each interrupt based on when it
was generated and the level of priority assigned to
that particular interrupt.

6A-1.1 The Measurement Process

One of the major differences between the Model 561
Scalar Network Analyzer and more conventional
SNAs (such as the Model 560) is that it uses linear
amplifiers instead of log amplifiers. The conversion
to logarithmic form is performed digitally using look-
up tables. This allows for more stable accurate
measurements and easier calibration than more con-
ventional oscilloscope-like SNAg,

A1PCB and A2PCB are identical PCBs that process
different channels of measurement data. The Al
PCB processes the R1 and B2 channels and the A2
PCB processes the A and B channels, Since these two
PCBs are functionally identical, they are interchan-
geable. These units consist of an Input Module,
Amplifiers, Filters, Multiplexer, Nulling, Sample
and Hold, Log Conformity and Temperature Com-
pensation Circuits.

581 MM

The Input Module uses switching Field Effect Tran-
sistors (FETs) to multiplex the two input channels
and provide a high impedance measurement input.
Additional FETs break the signal path and provide
a short circuit to the input of the amplifier chain for
purposes of autozerecing.

The output of the Input Module is passed to the
Amplifier chain. The amplifier chain has a differen-
tial input instrumentation amplifier that provides
common mode rejection and programmable gain.
The gain ranges are: X1, X190, X100, and X1000.
Three additional stages of amplification boost the
voltage levels to the levels required.

Filtering is achieved using switched capacitor filters
to smooth the gignal. Variations in the levels of
smoothing desired are achieved by switching in dif-
ferent values of capacitors. '

Nulling ecircuitry nulls out any dc offsets produced
in the amplification circuitry.

The Multiplexer switches in the necessary log con-
formity and temperature compensation voltages as
well as the signal from the output of the amplifica-
tion and filtering circuits,

The sample and hold circuitry samples the output of
the multiplezer and is the final stage of the A1/A2
PCBs. This circuit provides the input to subsequent
PCBs.

Compensation for temperature variation is achieved
in software using the voltage produced by a thermis-
tor in a voltage divider network. The log conformity
is achieved using a software lookup table.

The A3 PCB is the signal channel interface. This cir-
cuit digitizes the signal from the A1/A2 PCBs. Addi-
tionally it provides control signals for the AI/A2
PCBs and provides the drive signals for the internal
quief data bus.

The A4 PCB is the sweeper interface circuitry. This
PCB uses the analog voltages provided by the
sweeper that were originally intended for conven-
tional analog type SNAs. It then converts them to
the necessary digital information required to inter-
face to the CPU. It then provides the required dwell
signals to the sweeper when making measurements
at discrete frequency points thus driving the
sweeper to output the signals requested by the CPU.

6A-1
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Figure6A-1. 561 Overall Block Diagram
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OVERALL 561 CIRCUIT DESCRIPTION

The A5 PCB is the CPU. It consists of a microproces-
sor, battery-backed nonvolatile RAM, I/O Ports
decode logic and ROM-based operating system.

The Microprocessor controls the 561, As previously
described, it interfaces to all major subcircuits and
monitors and controls these circuits. The operating
system is ROM-based and contains all of the
primary functions of the 561. The Battery-backed
RAM allows setup information to be retained even
when powered down and disconnected from the line
voltage. The decode circuitry decodes the addresses
of the RAM, ROM, and YO ports used to interface
with the rest of the instrument. The /O ports con-
trol the interface to the other subassemblies in the
system.

The A6 PCB is the TGP (text and graphics display
processor). This is a graphics subsystem that con-
trols the display and printing capsbilities of the 561,
The CPU treats the TGP as an intelligent terminal

561 MM

and communicates with it through a combination of
ASCII characters and escape sequences. It then
sends high level commands to the AT PCB Video Dis-
play Processor (VDP). All communications between
the CPU and the VDP occur through the A6 PCB.

The hardcopy interface consists of a 50k byte buffer
and a Centronics compatible hardware driver
circuit. The hardcopy function is interrupt driven.

The A7 PCB is the video display processor. It
provides all of the direct interface to the CRT as-
sembly. This PCB receives high level commands
from the A6 PCB. This PCB consists of a dedicated
graphics display processor, memory, video driving
circuitry, control and timing circuitry.

The A8 PCB is the interface to the 561 system
General Purpose Interface Bus (GPIB). It has all
necessary control circuitry required for the hand-
shaking and data transfer through the GPIB bus.

6A-3/6A-4






A1/A2 Signai Channel Amplifier PCB

A1/A2 PCB FUNCTIONAL DESCRIFPTION

8B-1 AVAZ SIGNAL CHANNEL AMPLIFIER
PCB FUNCTIONAL DESCRIPTION

The 561 Scalar Network Analyzer contains two iden-
tical and interchangeable signal channel amplifier
circuit boards, designated Al and A2. The board in
the Al slot of the card frame processes the R1 and
R2 measurement channels and the board in the A2
slot processes the A and B channels.

Since the Al and A2 cireuit boards are functionally
identical, only the operation of the A2 board will be
considered here, If considering the Al board, simply
substitute channel Rl for all references to channel
A and substitute channel R2 for all references to
channel B. For a block diagram of the Input Module,
refer to Figure 6B-1. Also refer to the A1/A2 block
diagram (Figure 6B-2), the parts locator diagram
(Figure 6B-3), and the schematic (Figure 6B-4) lo-
cated on the fold-out pages.

Figure 6B-2 is a simplified functional block diagram
of the A1/A2 PCB. As shown, this board contains an
input switching module, a gain switchable amplifier
chain, a smoothing filter, a five-way multiplexer, and
a sample-and-hold amplifier. The first three func-

tiong are controiled by data that is routed from the
CPU (AB) PCB via the quiet data bus and stored in
latches. Signals from the Signal Channel Interface
(A3) PCB directly control the five-way multiplexer
and the sample-and-hold amplifier.

8B-1.1 Input Switching Module

Detected DC voltages in the region of 1 microvolt to
2 volts from detectors/autotesters are routed from
the front panel A and B connectors to the two 5- pin
plugs on the input switching module. Channel A is
connected to P1 of the module, and channel B to P2,

The Input Switching Module contains switching
field effect transistors (FETs) that multiplex the sig-
nzl channel amplifier gain stages between the A and
B inputs presented to the board. It also contains
switching FETs to break the signal path from each
detector/autotester and present a short circuit to the
input of the amplifier chain for the purpose of
autozeroing.The Input Switching Module provides
no amplification. It provides swilehing functions
only. '

INFUT MODULE

COMMON
CHANNEL A MODE DRIVE
ros | BIAS A
i_ CIRCUIT \\g
CHANNEL B
R112 BIAS
CIRCUIT .
uaz7
TO FINAL
. " GAIN STAGES
INPUT B

Figure6B-1. Switching Arrangement of Input Module
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AT/AZ PCB FUNCTIONAL DESCRIPTION

A1/A2 Signal Channei Amplifier PCB

Figure 6B-1 is a simplified representation of the
switching arrangement of the Input Switching
Module and the associated Input Bias Nulling feed-
back paths from the amplifier chain. This should
serve as a general overview before referring to the
schematic. A latched output of octal latch U15 is
used to switch between A and B channels, When the
latch output is high, the voltage at pin 1 and pin 13
of U24 approaches +15V and switches S5 and 86 are
turned on. The high cutput of U15 is inverted by one
section of the hex inverter U21C, causging the volt-
age at pin 2 and pin 14 of U24 to approach —15 V.
This ensures that switches 57 and S8 are furned off
(open); channel A is the measurement channel path
that is routed through to the first stage of the
amplifier chain. When the latched output of Ul5 is
low, the opposite oceurs; channel B is routed through
to the amplifier. '

Another latched output from hex Iatch integrated
circuit U168 pin 15 is used to switch the external
measuring device (detector/autotester) out of circuit
and present a short eircuit to the input of the
amplifier chain. Since the measurement path is mul-
tiplexed after this point, the circuitry switches the
two channels in parallel. When the latch output is
high, the voltage at pin 1 and pin 13 of U23 ap-
proaches +15V and series switches 51 and 52 are
turned on. At the same time, the high logic level from
the latch is inverted by a section of hex inverter UZ1,
and the voltage at pin 14 and pin 2 of U23 ap-
proaches —15V, This results in shunt switches 52
and 54 both being turned off. The signal path is from
the measurement channel inputs to the multiplex-
ing switches, When the latch output of U16 is low,
the voltages from U23 are reversed; S1 and 83 are
turned off while 82 and 84 are turned on. An inter-
nal resistive load for each measurement channel is
then presented to the multiplexing switches.

Diodes CR1 thru CR8 ensure that high positive FET
drive voltages are not present to cause FET leakage
current to be injected into the measurement path.,
128 is a dual op-amp configured as a pair of fol-
lowers driven from the input amplifier U1, They are
connected to drive the source voltages of the switch-
ing FETs g0 that source and gate voltages are held
to within about 0.65V when the FET is in the on
state.

5B-2

68-1.2 Ampiifier Chsain

The signsal channel amplifier chain of the 561 Scalar
Network Analyzer is a linear amplifier; there is no
hardware log amplifier on the board. The necessary
log conversion is done in the instrument’s software.
The software log conversion is done using a logarith-
mic look-up table over 10 dB of range (+2 dB for
hysteresis), and then switching the gain of the sig-
nal channel amplifier in decade steps.

The multiplexed channel measurement signal from
the Input Switching Module is applied to the dif-
ferential inputs of the instrumentation amplifier U1,
An instrumentation amplifier is used as the first
stage of the linear amplifier chain because of its very
high common mode rejection. This is necessary to ex-
tract the very small detected voltages from the high
level of common mode interference that may be
present on the input signals, Ul is a programmable
gain amplifier that can be switched between four
decade gains: x1, x10, x100, and x1000. The gains
are switched by the dual four-channel multiplexer,
U2 via latched outputs from U158,

Capacitors C1, C2, and C3 filter out high frequency
interference. Potentiometer R40 is present to null
out input offset voltages of U1,

The next two stages of the linear amplifier chain con-
sist of operational amplifiers U3 and U4. U3 isg g
non-inverting operational amplifier stage that is
switched between a gain of x1 and x100 by two ele-
ments of quad FET switch U20A and U20B,

The U4 amplifier stage is similar to that of U3 ex-
cept that the gain of this stage is switched between
x1 and x10 by the two remaining sections of U20.

gB-1.3 Amplifier Signal Channel Nulling and
Autozercing

in spite of the use of low offset/low drift devices,
some degree of output offset of the amplifier and the
input switching module will oceur due to changes of
time, temperature, and aging. To correct for these
changes, Input Bias Nulling circuits are provided
{Figure 6B-2). The A1/A2 PCB also includes
autozeroing circuitry that provides dynamic
amplifier zeroing during the retrace portion of RF
OFF DURING RETRACE (preferred) mode of opera-
tion. As shown in Figure 6B-1, Input Signal (Offset)
Nulling cireuitry is also included for use in the RF
ON DURING RETRACE mode of operation,
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A1/A2 PCB FUNCTIONAL DESCRIFTION

a. Inpui Bias Nulling

Input bias currents, due to the switching FETs and
the amplifier chain input connections, are small but
significant for low level corrections. Correctional
offsets for each channel are derived from floating 12
volt supplies and preset by R109 and R112. Refer to
the block diagrams (Figures 6B-1 and 6B-2) and the
schematic (Figure 6B-3), The 0 VOLT REF for these
circuits is driven from the common mode voltage
present on the input signal from the external detec-
tor/autotester (via 1J1).

Input Biag Nulling is performed during the one off
Nulling process invoked, periodically, by the
operator. During this process, all external inputs to
the front panel Channel A/B connectors are removed
{open).

b. Autozeroing Null

The preferred method of zercing is with the RF out-
put from the sweeper turned off during retrace, with
the output of the detector/autotester still connected
through the input module. In this state, the
autozeroing circuit described below can null cut
residual thermal noise up to the point of the detec-
tor and, in addition, can zero out a certain level (ap-
proximately ~40 dBm) of wideband noise from the
sweeper.

The Autozero DAC circuit is comprised of U7, which
is controlled by latched outputs from U8, U9, and
U10. The cutput of U7 is adjusted by the instrument
processor writing correction values te the 10-bit digi-
tal to analog converter (DAC) U7. Six bit latches, US,
U8, and U10 latch the data for the DAC. Because
the data bus is only 8-bits wide, the most significant
8-bits are latched onto U8 and U9, followed by the
remaining 2-bits onto U10. The reference voltage to
DAC U7 is set by divider R82 and R101, and is ap-
proximately 75 mV, The current output of the DAC
is converted to voltage by one half of the dual opera-
tional amplifier UB. It is then doubled and offset by
the reference voltage (by the other half of U6),
Hence, the output of the aufozero cireuit can be
varied between approximately £75 mV in 1024 steps.
This variable autozeroing voltage is applied to the
output offset voltage pin of instrumentation
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amplifier Ul, thus enabling any residual output of-
fset voltage from the amplifier chain to be corrected.

e. Input Signal (Offset) Nulling

The Input Signal Nulling circuitry is ancther form
of autozerocing circuitry that is used when the 561 is
being used in the RF ON DURING RETRACE mode
of autozeroing. During this mode, the sweeper RF
power is not being turned off during retrace, so there
is a non-zero output voltage from the external detec-
tor/autotester; therefore, the residual offset voltages
from the amplifier chain must be nulled by another
means,

To use this mode of operation, the LOW LEVEL
TRIM procedure must first be selected from the front
panel calibration menu,

When this operation is selected, the operator is in-
structed to remove the RF power input to the detec-
tor/autotester, The cutput of the detector/autotester
is switched through to the amplifier chain input for
autozeroing by DAC U7, just as it would be when
zeroing with RF OFF DURING RETRACE mode of
operation.

The input switching module switches a short circuit
to the input of the amplifier chain and injects offset
nulling signals for Channels A/B from DAC cireuits
U25 and U286,

Without varying the autozero data, the null circuit
is used to apply offsets to the input module circuitry
to make the noise floor identical to that achieved
from the detector/autotester in the RF OFF DURING
RETRACE state, Thug we now have an artificial
reference with which to compare the output of the
amplifier chain for autozeroing during the RF ON
DURING RETRACE mode of zeroing.

6B-1.4 Smoothing Filter

The smoothing filter consists of a simple, switched,
passive RC filter network. This circuit is comprised
of R48 and one (or none) of capacitors €32, €33, C34,
and C35 as selected by quad FET switch U5. When
no smoothing is selected from the instrument front
panel, no smoothing capacitance is used and the fre-
quency respense is that set by the preceding linear
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A1/AZ Signal Channel Amplitier PCB

amplifier stages. If minimum smocthing is selected,
then capacitors £33 and C34 provide the extra fil-
tering (C34 for channel A and C33 for channel B).
The use of individual switching capacitors for each
enannel avoids lengthy recovery times. If maximum
smoothing is selected, the extra fillering is provided
by capacitors C32 and C35 {C32 for channel A and
{035 for channel B).

This 6 bit latch sets the level of smeothing of the sig-
nal channel, To avoid lengthy recovery times,
geparate smoothing capacitors are provided for each
of the twe multiplexed inputs of each signal channel,
Additionally, this latch controls whether the signal
channel’s input module is switched to the dummy
detector position or to the actual detector input.

6B-1.5 Multiplexing and Sample/Hold

The de voltage output from the signal channel linear
amphifier chain is fed to sample/hold amplifier U13
via a five way multiplexing eircuit consisting of
4-pole FET switches, Ull and U12. The first posi-
tion of the multiplexer circuit is used to switch the
{multiplexed} channel A/B signal from the smooth-
ing filter to the input of Ul3, The other four posi-
tions of the multiplexer are used to switch in log con-
formity and temperature voltages from the detec-
tors/autotesters to the sample and hold circuit. The
five select lines to the multiplex circuit, and the
sample/hold control line for U13 come from the A3
Signal Channel Interface board. €36 is the hold
capacitor for U13. The output of the sample/hold
amplifier is routed via the board edge connector fo
the A3 Signal Channel Inferface board.

8B-1.5 Log Conformity/Temperatuere Resistor
Sensing

Correction for the log conformity and temperature of
the detector/autotester is performed in the 561 in-
strument software using the information available
from the log conformity resistor and thermistor con-

6B-4

tained within them. The values of these resistances
are converted to voltages by connecting them to form
voltage dividers. The voltage dividers are connected
across a b5.6V reference voltage created by zener
diode CRY. The output voltage from each divider is
fed via & unity gain, high impedance buffer consist-
ing of a section of the quad op-amp U189, to the five
way multiplexer described above. To acheive the
high accuracy required in the case of the log con-
formity reading, preset potentiometers R62 and R64
are included in the log conformity potential dividers;
R62 provides adjustment for channel A and R64
provides adjustment for channel B,

68-1.7 Power Supplies

The £15V and the +5V supplies to the A1/A2 Signal
Channel Amplifier boards are filtered locally on the
board by LC & network filters to give increased im-
munity t0 noise,

The +5Y supply to U2, UE, Ull, and U12 is derived
from the +18V supply by voltage regulator VR, This
gives inereased decoupling over the alternative of
using the potentially noisy digital +6V supply.

68-1.8 Digital Decoding Circuitry

Most of the control signals from the CPU (A5) PCB
that control the Signal Channel Amplifier (A1/A2)
PCBs are sent via the A3 PCB onto the Quiet Data
Bus to Iatches contained on the A/A2 assemblies,
Signal data activity on this bus is managed so that
there is minimum disturbance to the sensistive
analeg circuitry of the A1/A2 PCB during actual sig-
nal measurement.

The remainder of the digital contrel lines for the
AV/A2 PCBs are decoded on the A3 Signal Channel
Interface board, from processor bus signals, This
decoding is considered in more detail in the descrip-
tion of the A3 PCB.
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A% Signal Channel inteiface PCB

A3 SIGNAL CHANNEL INTERFACE PCB FUNCTIONAL DESCRIPTION

G-1 A3 SIGNAL CHANNEL INTERFACE
PFCHB FUNCTIONAL BESCRIPTION

The 561 Scalar Network Analyzer contains one sig-
nal channel interface PCB (A3). This PCB coniains
decoding civeuitry to control the various functions of
the A and A2 signal channel amplifier PCBs, and
performs the analog to digital conversion of the sig-
nals from thege POCBs for interfacing with the instru-
ment CPU PCB.

The A% PCE also contains an analog channel that is
ueed to digitize the 10V sweep ramp signal from the
Ad sweeper interface PCB. Refer to the block
disgram (Figure 6C-1), the parts locator diagram
(Figere 6C-2), and to the schematic (Figure 6C-3) lo-
cated on the fold-out pages.

BC-1.1 Input Multiplexing Circuit

Analog signals from the signal channel amplifier
(A1/A2) PCBs and the ramp output of the Sweeper
Interface (A4) PCB are input to the edge connector
of the Signal Channel Interface (A3) PCB. Two quad
FET switch integrated circuits, UI and U2, are con-
figured as a multiplexing circuit to select the desired
egnslog signal. The sense and return paths of each
signal are arranged so as to be switched through the
sarme gwitching integrated cirveuit (fe. Ul or U2) in
order to acheive a similar series resistance within
the input nath, so as to maintain the common mode
rejection characteristics of the following differential
amplifier stage (U3).

The fourth multiplexing switch position is connected
to the circuit analog ground. This position is used
during instrument self test to inject a reference
offset at the input of the snalog to digital converter
s that its operation can be verified.

The plas 8V supply for Ul and U2 is derived from
the plug 15V supply using the three terminsl velf-
age regulator VR2. This technique helps to decouple
this cireuitry from the potentially noisy digital 5V
supply. The input multiplexing circuit is switched by
117, an octal latch, and the state of these four con-
trol lines can be monitored by probing test points
TP11 to TP14. These test points correspond to the
anslog input signals as shown in Table 6C-1.

60-1.2 Op-Amp Stages, U3 and U4

173 is a x1 gain operational amplifier chosen for its
low noise and low offset voltage characteristics. It is
configured in the elementary single op-amp differen-
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tial amplifier civeuit to acheive common mode rejec-
tion between the signal channe! interface and the
circuits feeding it.

The output of US goes to U4, & 11 gain inverting huff-
er stage. This stege nverts the negative going sig-
nal at the cutput of U3 in order to present the ADC,
{analog to digital converter), with a positive going
signal (the ADC is configured in is unipelar mode
of aperation). U4 also presents the ADC inpui with
a low driving impedance that is necessary to aveid
modulating the ADC input ab high frequencies, In
order to ensure that the signal at the ADC input is
actually positive, even when small nepative offscis
are present, on the multinlexed input signaly, an of-
faet voltage of B0 'V is applied to the non-inverting
input of U4, This voltage is set by the potential
divider R14 and R7 connected across the voltage
source formed by the zener dicde CR1. An offset ap-
plied to the op-amp terminal in this way will result
in a voltage actually applied to the ADC input of 2 x
V offset, fe. 100 mV.

8C-1.3 Analog to Dhgital Conversion

The anazlog-te-digital conversion cirenit (ADC) is
comprised of UG, & 12 bit resclution deviee that is
configured to accept an input veltage range of G o
10V. This device requires a plus and minus 15V
supply, as well as a plus 5V supply, In this case the
+8V supply is derived from: the plas 15V supply rail
using VR1, a three terminal voltage regulator. The
ADC conversion process is initiated by the STRORBE
ADC NIBBL signal from U10, the eight line decoder
integrated civenit,

The 561 CPU (AB) PCB communicates with the sig-
nal channel interface PUB over an 8-hit data bus:
therefore, the 12-bit output of the ADC requires two
separate read operations. First, the octal tri-staie
buffer, U7, is enabled by a decoded line from UIC to
read the eight most significant ADC data bits, D11
to D4, Then octal tri-state buffer, US§, is enabled by
another decoded line from 1J10 to read the four least
significant bits of ADC data, D3 to DO, These appear
on the 561 dafa bus bits DT to D4 respectively,

The other four sections of buffer UB are used for the
Al PCB fitted data bit; the output of the detector
fitted latch; the status of the synchronised
sample/hold lateh: and the status of the ADC. These
functions are deseribed in more detail later under
their appropriate sections.

6C-1
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6C-1.4 Sample/Hold Control Circuit

The signal channel interface PCB outputs a common
sample/hold control line to the sample and hold
amplifiers contained on the signal channel PCBs,
The actual sample/hold signal can be derived in one
of two ways.

The primary way is to allow the CPU to directly set
the sample-and-hold signal as and when it is re-
quired to. To do this, pin 2 of U17 is set high, thus
presenting a logic 1 to one input of the two input OR
gate, U15A, Hence, the output of this gate will be a
logic 1 regardless of the level of its other input. The
logic 1 output of U1BA is presented to one input of
the two input AND gate, U13A. This gate is then ef-
fectively enabled and its output follows the state of
its other input which is derived from the output of
one of the D type latches contained within U20.

The output of UL3A is the sample/hold signal and is
also set high or low (high for sample, low for hold)
by writing to the latch contained within U20 using
the decoded line from from the eight bit decoder U10,
and the data bit D0. The other way of controlling the
sample/hold signal is fo synchronise the holding of a
signal with the rising edge of the instrument cathode
ray tube (CRT) horizontal synchronisation pulse.
This is particularly advantageous for low level sig-
nal channel signals. Shortly after the edge of the
pulse, a large interfering pulse is radiated from the
CRT. This could affect the accuracy of the signal
being read if the channel was still sampling data at
that time.

6C-1.5 Detector Fitted Circuitry

As shown in Figure 6C-1, each signal channel
amplifier feeds status information to the A3 Signal
Channel Interface PCB pertaining to whether detec-
tors are connected to the instrument front panel and
whether the signal channel PCB is plugged into its
edge connector. All these signals arrive at the signal
channel interface PCB, and all but one are read
using octal buffer U18, Thig buffer is read using a
decoded output from the eight line decoder U9. The
remaining signal, the one that tells whether the Al
PCB is fitted, is read over one of the spare data bits
of octal buffer U8.

In addition to being fed to buffer U18, the DETEC-
TOR FITTED signals are latched by latches U189,

6C-2

U21 and U22. The outputs of these latches go to the
6-input OR gate formed by Ul6A, U16B, Ui6C,
U16D and Ulbb. Thus if any of these latches is
tripped, a high logic level oceurs at the DETECTOR
FITTED output of the OR gate and is routed to one
of the spare bits of the octal buffer U8, This signal
is read by the CPU, along with the least significant
four data bits from the ADC, Because of the DETEC-
TOR PITTED signal, the CPU does not have to con-
tinuously poll buffer U18 to see when a new detec-
tor/autotester has been inserted at the front panel.
This signal remains high until the latches U18, U21
and U22 are reset by the CPUJ by pin 5 of latech U17.

8C-1.8 Signal Channel Multiplexer Control

Five outputs of the octal latch, U131, are used as con-
trol signals for the five way multiplexer contained
on each signal channel amplifier PCB, These control
signals are paralleled to each PCB, so that the mul-
tiplex circuits are switched at the same time.

6C-1.7 Quiet Data Bus

Octal buffer U12, is enabled by any one of the signal
channel select lines from U9 via AND gate U5, In
this way, the noisy CPU data bus is only connected
to the signal channel PCBs when it is required to
write to them. Thus, the sensitive analog circuitry
contained on the signal channel amplifier PCBs is
isolated from the general background noise level of
the instrument data bus.

6C-1.8 Power Supplies

The plus and minus 15V and the plus 5V supply rails
to the A3 Signal Channel Interface PCB are all fil-
tered locally on the PCB by LC pi-network filters to
obtain increased immunity to noise. Voltage
regulators VR1 and VR2 locally regulate from the
+15V supply to provide +5V supplies to the analog
function integrated cirenits, Ul, U2 and U8.

6C-1.9 Digital Decoding Circuitry

The digital control lines for the A3 gignal channel in-
terface and the A1/A2 signal channel PCBs are
decoded from CPU control lines by the two eight line
decoder integrated circuits U9 and U10. Some fur-
ther decoding is implemented on the signal channel
PCRBs themselves using a combination of the CPU
control lines and the PCB select line from the A3
PCB.
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6D-1 A4 SWEEPER INTERFACE PCB
FUNCTIONAL DESCRIPTION

The purpose of this PCB is to provide an interface
for the control signals that operate between the 561
and its asscelated sweeper signal source. All the sig-
nals required to allow the 561 to operate with a wide
range of sweepers are provided. The PCB contains
both analog and digital circuitry which are physical-
ly separated. However, it is more logical to consider
the whole as a series of functional units; some of con-
taining analeg circuitry, containing digital cirenitry,
and some containing both analog and digital cir-
cuitry. Refer to the block diagram (Figure 6D-1), the
parts locator diagram (Figure 6D-2), and to the
schematic (Figure 6D-3) located on the fold-out

pages.

&13-1.1 10V Reference

Op Amp U1, dicde CR1, and resistors R1, R2, and
R3 form a 10V reference voltage source. CR1 is in
fact an IC with the characteristics of a very

high- grade 5.0V zener reference diode, U1 provides
buffering and a gain of 2 to produce an output volt-
age of approximately 10V, which is stable over time
and temperature. Stability is further improved by
providing the current for Ul from the output of the
Op Amp. The Op Amp is powered from a single +15V
supply to ensure that the reference always starts up
in the positive direction.

8D-1.2 Digital to Analog Converter

ICs U22, U23, and U24 form a 12-bit digital fo
analog converter, This circuit is used to produce the
operating reference voltage for the sweep ramp com-
parator circuit,

The cutput of U24 (negative) is a fraction of the 10V
reference voltage. The actual value is determined
linearly by the magnitude of the 12-bit data word
loaded into U23 from the CPU. Since the data bus
is only 8-bits wide, U22 is required to temporarily
store the lower 4 bits of the data word, This word is
loaded seperately prior {o loading U23, lts output,
together with the 8-bit data bus, then forms the
12-bit data word required.

63-1.8 Sweep Ramp Normalizer and Detec-
tion Circuit

Resistors R4, R5, R6, R7, R8, R77, and IC U2A form
an inverting, differential input buffer amplifier with
an overall gain of approximately —0.77. The gain of
the feedback loop around the Op Amp itself is —1;

561 MM

however, attenuation is provided by resistors B4 and
R&. This attenuation is necessary to allow the use of
some sweepers with sweep ramps of magnitude
greater than 10V, Resistors R9, R10, R11, Ri2, B13,
and IC U2E form a x1 gain inverting amplifier with
a small amount of output offset. An offset volitage,
set by R12 and R13, is introduced to allow for a pos-
sible negative offset, on the inputb ramp sipnal, Note
that although the gain at the inverting input of U2B
is 1, the gain at the non inverting input is 2.

Therefore the offset voltage set by the resistors is
amplified by a factor of 2. Thig offset provides an
under voltage range of approximately 1V. A poten-
tiometer, R10, ig included in the feedback loop of
U2B to allow adjustment of the overall gain of the
two stages. 1C U3 is a Sample and Hold Amplifier
whose output is connected via the motherbeard to
the Signal Channel Interface (A3) PCB. This
provides an alternative method of tracking the
sweep ramp input. IC U4 is a high speed, precision
voltage comparstor. Its purpose is to monitor the
voltage resulting from the summation of the nor-
malised ramp voltage and the DAC voltage and to
set a flag when this resultant voltage is zero.

The tracking of the sweep ramp happens in the fol-
lowing manner: the desired voltage level correspond-
ing to a data collection point is loaded into the DAC.
The negative voltage output from the DAC is then
summed, via K18, with the positive ramp voltage
from U2b vig R15. Since, at this stage the magnitude
of the ramp voltage will be less than than that of the
DAC voltage, the resultant will be negative. This
will cause the output of the comparator to be at logic
low (TTL levels). As the ramp voltage rises the
summed voltage becomes less negative until the
ramp voltage is equal in magnitude to the DAC volt-
age whereupon the summed voltage will be 0V. At
this point the comparator triggers and the outputf
goes to logic high (5V). This signal passes via U25a
to Ulld. From there it passes to the status register,
U21, and to open collector driver Ul4a. This driver
then forces the /DWELL output low and stops the
sweeper. The whole system remains in this state
whilgt a measurement is taken. The /BWELL line is
released by loading the next higher data collection
point into the DAC. The output of the comparator
then goes low and the whole process is repeated until
the end of the sweep. U25a is used to invert the
sense of the comparator output so that the ramp
voltage can be tracked during both forward sweep
and retrace phases. Gate U11ld whilst inverting the
ramp comparator cutput can also be used to enable

6D-1
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and disable the /DWELL line being controlled by the
ramp comparator. /DWELL itself can also be set in-
dependantly from the control register via gate Ul3b.
Resistor R18 provides the ramp comparator with
hysteresis by positive feedback.

@D-1.4 Sequential Sync Normalization

The Sequential Sync line provided by some sweepers
may combine frequency marker pulses as well as the
various blanking pulses. This circuit is designed to
seperate the marker pulses, if they are present, from
the blanking pulses. For this circuit to operate cor-
rectly the blanking pulses must be positive and the
marker pulses must be negative. Resistors R31, R32,
and IC U6 form a x1 gain, inverting buffer. Negative
pulses from the output of this buffer (i.e., blanking
pulses) are passed via a level translator, R39, R49,
and CRY, to gate U11C, The output from this gate is
Compesite Blanking. It is routed to the status
register and, via U18b, to flip flop U17A. The output
of U174 is OR'ed with several other signal lines to
form the interrupt line /INT7.

Any positive pulses at the output of U6 are fed via
R33 and CRS8, which bleck negative signals, to volt-
age comparators UTC and U7D. U7C has a thresheld
voltage of 3V and detects Marker pulses. U7d has a
thrashold voltage of 6.5V and detects Active Marker
pulses. Apart from the difference in thresholds the
action of the two circuits is identical therefore only
the Marker circuit will be described. Device numbers
for the Active Marker circuit are shown in brackets.

The output of the comparator remains off and is
pulled high by R37 (R43) until the input signal ex-
ceeds the threshold voltage. At this point the com-
parator turns on and its output goes low, R38 (R44)
provides pogitive feedback for hysteresis to increase
noise immunity. The comparator output goes to gate
UI1A (U11B) where it is conditioned. From there it
goes to the clock input of flip flop U16A (U16B), The
output of the flip flop goes to the status register and
to gate U15D where it is OR’ed with other signals to
produce /INT7. R34 ensures that the signal inputs
of the comparators de not float up past the
thresholds when no signal is applied.

$0-1.5 Video Marker Normalizer

Thig ¢ircuit provides an alternative means of input-
ting frequency marker information for those
sweepers which have a seperate Video Marker out-
put. It does not differentiate hetween Active and non
Active markers. However, it will accept both positive

802

and negative marker pulses. Resistors R19, R20,
zener diodes CR2, and CR3 provide overvoltage
protection to the non inverting, x1 gain buffer
formed by UBA. The protection circuit limits the
voltage applied to the buffer to a maximum of ap-
proximately +/-10V. The output of buffer UBA is
taken via the inverse parallel connected diodes CR20
and CR21 to a high gain, inverting amplifier stage
whose output voltage is limited to about 5.1V. This
is formed by USD,

R21, R22, R72, CR4, and CR5. This stage converts
an input pulse of whatever shape or amplitude to a
8.1V square wave pulse of opposite polarity. Since
this stage has high gain (around 50), even small sig-
nals at the input will produce 5.1V pulses at the out-
put. This includes noise. The two diodes CR20 and
CR21 block signals of less than about 0.6V thus
reducing the likelihcod of spurious cutput pulses due
to low level noise. ' ,

Resistors R23, R24, R25, R26, R27, and R28, Diodes
CR6 and CR7, and Op Amps UbC and U5D form a
Full Wave Rectifier or Absolute Value circuit which
has an overall gain of +/~1. A signal of either polarity
applied to the input will appear at the output with
the same polarity but with a fixed, positive polarity.
The purpose of thig circuit together with the two
preceeding stages is to convert input marker pulses
of any shape size or polarity, within certain limits,
to uniform, 5.1V, square-wave pulses of positive
polarity.

The marker pulses from the absolute value circuit
are detected by a comparator, having a threshold
voltage of approximately 3V, formed by U10C, R30,
R74, R75, and R76. The output of this comparator
goes low {(0V) when the input exceeds the threshold
otherwise it is held high (5V) by R29.

Hysteresis is provided by R74. The output of the
Ullc is OR'ed into the Sequential Sync circuit by
gate Ul1lA,

8D-1.6 Retrace Blanking and Bandswitch
Blanking Normalizer Circuits

The Retrace and Bandswitch Blanking Normalizer
cicuits are identical in form and function. Therefore
only the retrace circuitry will be described. Cor-
responding Bandswitch cireuit component numbers
appear in brackets, Resistors R45, R46 (R55, R56),
zener diodes CR10, and CR11l (CR14, and CR15)
form an input protection circuif limiting, to
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approximately +/—10V, the signal applied to the x1
gain, non inverting buffer formed by USA (U8B).

The output of the buifer is connected to an Absolute
Value circuit consisting of R47, R48, R49, R50, R51,
CR12, CR13, V9B, and USA (Rb7, R58, R59, R60,
R61, CR18, CR17, U9C, and U8D). The action of this
¢ireuit is identical to that of the Absolute Value eir-
cuit described in the Video Marker section above.

The output of the Absolute Value circuit is monitored
by the voltage comparator cireuit UTA (U7B), This
has a threshold voltage of approximately 2.5V fixed
by R52 and R53 (R52, R53). The sutput of this com-
parator goes low (OV) when the input exceeds the
threshold otherwise it is pulled high (5V) by R54
(B62). The comparator output is routed via gate
U12A (U12B) to the status register.

The outputs of gates UJ12A and U12B, in addition to
being routed seperately to the status register, are

561 MM

OR’ed together by gate U15A, The resulting com-
posite signal is then OR’ed with the Composite
Blanking signal from the Sequential Syne circuit by
gate U158,

8D-1.7 Alternate Sweep Normalizer Circuits

The Alternate Sweep Enable Normalizer and Alter-
nate Sweep A/B Normalizer circuits are identical.
Therefore only the Enable circuit will be deseribed.
A/-B cireuit component numbers are shown in brack-
ets. The input signal is fed via resistor R63 (R66) to
a voltage comparator UL0A (U10B) whose threshold
voltage of approximately 2.6V is get by resistors R52
and R53 (R52, R53). Resistor R64 (R67) prevents the
comparator’s signal input from floating above the
threshold voltage when no signal is applied. The
comparator cutput goes low (0V) when the input ex-
ceeds the threshold otherwise it is held high (8V) by
K65 (R68). This signal goes, via gate U12D (UJ120),
to the status register.

6D-3/6D-4
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A5 Central Processor Unlt PCB

A5 CENTRAL PROCESSOR UNIT PCB FUNCTIONAL DESCRIPTION

6E-1 A5 CENTRAL PROCESSOR UNIT PCB
FUNCTIONAL DESCRIPTION

The A5 Central Processor Unit PCB performs all
control functions for the 561. It controls the A4
Sweeper Interface PCB and the A1/A2 Signal Chan-
nel PCBs (indirectly) in order to perform measure-
ments and to send the resultant data to the graphics
subsystem (A6/A7) for display. All other PCB control
functions, including those for both GPIB PCBs, are
performed by the A5 PCB; refer to the A5 processor
memory decoding block diagram (Figure 6E-1), the
A5 PCB block diagram (Figure 6E-2), the parts
locator diagram (Figure 6E-3), and to the schematic
(Figure 6E-4).

6E-1.1 Processor / Memory / Decoding

The microprocessor chip, included on the A5 PCB, is
the IAPXB8/10 (8088). It is used in the MIN mode
with a clock frequency of 8 MHz. This clock signal is
derived from the 24 MHz crystal Y1 and the clock
controller chip U2, which alsc takes care of the
power up reset through R1, C1 and CR1. U3 provides
a signal, derived from the processor ’O/M line and
the ALE line, that is inverted through U13. This

causes U2 to force the processor Ul to execute one
wait state whenever an /O port is selected.

As the address lines on this processor are multi-
plexed with the data lines and the status lines it is
necessary to latch them with U4, U5 and U27, data
bus buffering being provided by U28. The high order
address lines are fed to U7 along with the /O/M line
where they are decoded to give the eight memory
select lines /MSELO thru /MSEL7. This provides
256K Bytes of decoding at 32K Byte boundaries. As
the two most significant address lines are not used
the memory map repeats itself four times in the total
map. This feature is necessary as the processor
resets to address FFFF:0000, which is at the top of
the map. This allows execution of the reset vector
from an image of the last EPROM thus being
directed into the actual code.

6E-1.2 Input/Output Ports

Input and output ports are decoded into groups of 16
by U1l from address line 4, 5 and 6 and /O/M. These
VO selects are bussed throughout the instrument,
via the Motherboard, and used as PCB select lines.

13

u2s e >DO TO D7
us >A0 TO A5
Ut iOSELO TO
I0SEL7
MEMORY
w DECODES
> U7 TO U4
START
ADDRESS
{INITIALIZATION)

Figure6E-1. A5 PCB Processor Memory Decoding Block Diagram
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A5 CENTRAL PROCESSOR UNIT PCB FUNCTIONAL DESCRIPTION

A5 Central Processor Unit PCB

Table 6E-1. Interrupts and Functions

INTERRUPT FUNCTION
ANTO Tick
/NT1 Dedicated GPIB
ANT2 System GPIB
/INT3 Front Panel
/INT4 Unused
/INTS Spinwhes|
/AINTS Spinwhael
/INT7 Sweepaer Interface

6E-1.8 Interrupts

All real time hardware is controlled and monitored
by an interrupt network. The eight hardware inter-
rupts that are used are shown in Table 6E-1.

The interrupt lines feed the priority encoder U12
with line /INTO having the highest priority. When
any of the interrupt lines go low, U12 presents a bi-
nary number to U9 that represents the interrupt
line (or a binary number that represents the inter-
rupt line of higher priority, if more than one line is
held low), At the same time the EQ line from Ul2
will go high and cause an interrupt to the processor.
As part of the processors interrupt acknowledge pro-
cedure, the /INTA line goes low and the binary num-
ber produced by U12 is read via the bus buffer US.
This number is used to calculate where in memory
the vector to the interrupt service routine is stored.

6E-1.4 Battery Backup

The purpose of this circuit is to monitor the main
+5V supply on the CPU PCB and to provide a sub-
stitute (2.4V) source from the backup battery to the
RAMs whenever the main supply falls below a
predetermined threshold level.

The heart of the eircuit is IC U25, which is a

micropower voltage detector circuit configured to
operate as an undervoltage detector.

6E-2

The +BV rail is sensed by U256 via the resistive
divider formed by resisters R10, R11, & R12. These
resistors determine the threshold at which U25
trips. R10 allows this threshold to be adjusted. To
prevent spurious switching due to noise, hysteresig
is incorporated to give slightly different trip levels
for power up and power down. The degree of
hysteresis is governed by the value of resistor R9.

The sequence of operation is as follows: When the
+5V rail is above the threshold, the output of U25 is
high. Transistor Q4 is therefore turned on and the
/RAM ENABLE line is low, enabling the RAMs. The
output of U25 being high also turns on the switch
circuit formed by diodes CR2, CR3, and transistors
Ql, Q2, & Q3. This switch bypasses the reverse
blocking diode, CR4, thereby eliminating CR4s for-
ward voltage drop and presenting the full rail volt-
age to the RAMs and the battery trickle charge cir-
cuit (R16, BT1).

When the rail voltage falls below the threshold, the
output of U25 switches low. Q4 is turned off and the
/RAM ENABLE line goes high preventing any fur-
ther accesses to the RAMs. The output of U25 going
low also turns off the diode bypassing circuit. As the
rail voltages falls to the battery voltage (2.4V
nominal), the diode CR4 ceases to conduct. Power to
the RAMs and the battery backup circuit is now sup-
plied by the battery at a reduced voltage that puts
the RAMs into standby mode. As the rail voltage
falls further, CR4 becomes reverse biased prevent-
ing excessive drain on the battery. The backup bat-
tery supplies power to the three RAM chips U22, 23,
24 and also to U256 and U286 as well as the transis-
tor switching circuitry.

The /RAM ENABLE line is ANDed with the in-
dividual /MSEL lines for each RAM chip (U22, U23,
U24) by gates U26¢, b, and a respectively. Since U26
must be kept powered up by the battery during
power down conditions, it must be capable of operat-
ing correctly at 2.4V and also have a very low power
consumption.

561 MM
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A8 Text and Graphics Processor PCB

AG PCB FUNCTIONAL DESCRIPTION

8F-1 A6 TEXT AND GRAPHICS
PROCESSOR PCB FUNCTIONAL
DESCRIPTION

All of the 561 display and printer control functions
are performed by the graphics subsystem, which is
comprised of the A8 Text and Graphics Processor
PCB znd the A7 Video Display Processsor PCB
(VIP). The main processor board does not interface
directly with the A7 PCB; all A5/AT dats transac-
tions are handled via the A6 PCB.

The AL Central Processor Unit PCB treats the
graphics subsystem as an intelligent terminal and
sends it measurement display data as a combination
of ASCIY text and escape codes. Much of this data re-
quires further processing, such as the addition of
hexadecimal data codes for the printer output. Refer
to the block diagram (Figure 6F-1), the parts locator
diagram (Figure 6F-2), and to the schematic (Figure
6F-3) located on the fold-out pages.

8F-1.1 Processor / Memory / Decoding

The microprocessor chip, Ul, is the IAPX88/10
{R083); this chip is used in MIN mode with a clock

frequency of 8 MHz. This clock signal is derived from
* the 24 MHz crystal Y1 and the clock controller chip
U8, which also performs the power up reset function
through R1, C4 and CR1.

The address lines used with this processor are mul-
tiplexed with the data lines and the status lines;
therefore, it is necegsary to lateh these lines with U7
and U238, The high order address lines are routed to
U8 which, with the IO/M signal, provides the
memory decode signals /MEMS0 thru /MEMS3.
These provide decoding of the first 128 Kbytes at
32 Kbyte boundaries. A section of U22 is used to
provide additional mapping of /MEMS1. (This is the
top EPROM site.) When the 8088 is reset, the
registers are loaded fo begin execution at FFFF:0006
and the additional decode ensures that an image of
the /MEMS1 prom appears at the top of the map.
The last 16 bytes of this prom contain the vector ad-
dress to the start of code; after the processor has
jumped there, execution can carry on normally.

The main CPU PCB communicates with the
graphics subsystem through a dedicated 8-bif paral-
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lel communications interface referred to as the
PIPE. When the CPU sends information to the TGP
it is latehed into 113, The latching of this data will
cause either one half or the {he cther of U15 o
toggle. This status can be read by the TGP through
UlilB to determine if the byte sent is fo be inter-
preted as command or data, and can also be read by
the CPU through U11A to find if the byte has been
accepted. Reading of the latch by the processor will
cause UI15 to be reset and ready to receive the next
command or datum,

Should the CPU request the TGP to send data then
the TGP will latch the datum into U4, The action
of latching the byte will cause UL7 (pin 5) to become
active, thus providing a data available status
through U11A for the CPU to monitor. The action of
reading the lateh will clear the status. As the TGP
also monitors this status through U11B, it will know
when the byte has been accepted by the CPU.

The line frequency TICK signal is made available to
the TGP processor through U11B. This input does
not affeet the operation of the PIPE but is provided
g0 that the processor can measure the line frequen-
¢y and correctly set up any line frequency sensitive
parameters.

§F-1.2 Hardcopy

The hardcopy system provides a software buffer of
approximately 50K bytes, that is emptied under in-
terrupt, snd Centronics interface driver hardware.

These hardeopy functions are implemented by U183,
the decoder that is used to select the various modes
of these ¢perations.

$F-1.2 Centronics Status Port

To send data to the Centronics port, the TGP proces-
sor first reads the status port to see if the printer is
bugy, One half U21 is used as a 4 bit input pord to
report on the centronics status. If the printer is not
busy, the data to be sent is loaded into the data lateh
U20. This data is then presented fo the printer
through the buffer U25. To signal to the printer that
the data is available, a strobe pulse must be
generated. This is done by first presetting U24A and
then clearing it. The /Q output iz buffered by the

6F-1
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A6 Text and Graphics Processor PCB

other half of U21 and appears on the Centronics in-
terface as /STB. The printers that are supported can
handshake with /STB and BUSY, therefore it was
not necessary to use the /ACK latch so the @ output
will not be cleared after it has first been set. Reset-
ting of the printer is very similar to generating the
/STB pulse. A clear is sent to U19/13, which forces
its /Q output high, thus resetfing the printer. To
clear the reset condition the same control line is used
as to clear the /STB condition (U18/11).

In order to make the operation of the printer totally

transparent to the operation of the screen, the print
function is interrupt driven. To avoid providing a

gF-2

hardware interrupt vector generator the Non Mask-
able Interrupt is used and hardware is provided to
mask it. When the processor is resef, the interrupt
disable latch is cleared via U10/11. This ean also be
done with NMI off control line U18/7.

When there is data to print the interrupt is enabled
with the NMI on signal (U18/9). The interrupt is
derived from TICK and occurs spproximately every
20mS. The software will attempt to send about ten
times, s¢ the number of characters sent will be be-
tween 0 and 10 depending on the state of readiness
of the printer.
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A7 Video Display Processor PCB

A7 VIDEO DISPLAY PROCESSOR PCB FUNCTIONAL DESCRIPTION

86G-1 A7 VIDEO DISPLAY PROCESSOR
PCB FUNCTIONAL DESCRIPTION

The A7 Video Display Processor PCB is to takes raw
data (i.e., the information to be displayed and screen
coordinate information) from the Text and Graphics
Processor (A6) and transfers it, suitably processed,
to the internal and external monitor.

The A7 PCB consists of a dedicated Graphics Dis-
play Processor chip (GDP), control and timing logic,
videe driving eircuitry, and three identical blocks of
memory, hereafter referred to as video memory
planes. Refer to the block diagram (Figure 6G-1), the
parts locator diagram (Figure 6G-2), and to the
schematic (Figure 6G-3) located on the fold-out
pages.

6G-1.1 A7 PCB Circuit Description

Each plane of the video memory consists of four
16K x 4 bit dynamic RAMs arranged in the form of
a 16K word of 16 bits each. Each bit represents one
pixel on the CRT display. Therefore, each plane rep-
resents an image of 512 x 512 pixels. The images
represented by the three memory planes are super-
imposed one upon the other to produce the displayed
picture. '

The three planes are designated 0, 1, and 2. Plane 0
holds the image of the alphanumeries, graticule, and
markers/curser. Plane 1 holds the image of the
Channel 1 trace. Plane 2 holds the image of the
Channel 2 trace. This memory is separate from, and
cannot be accessed by, either the A5 Central Proces-
sor Unit PCB or the A6 Text and Graphics Proces-
sor PCB.

6G-1.2 Graphics Display Processor Chip
(GDP)

The Graphics Display Processor chip, U1, generates
the necessary signals to produce a raster scanned
display upon a CRT monitor. All it requires are high
level drawing commands, the data to be displayed,
and display coordinates. This information is sup-
plied by the TGP. The VDP is not connected direct-
ly to the main CPU. All communications to and from
it must be via the A6 TGP PCB,

The GDP chip controls all video timing, maintenance
of the video memory (refreshing), memory manipula-
tion and the continuous process of reading out the
data for display. The master clock for the VDP PCB,
where all video timing is derived, is a voltage con-
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trolled oscillator that is synchronised to the mains
frequency by a phase locked loop circuit. In this way
the perturbations in the display due to line frequen-
cy interference are eliminated.

The video and timing signals produced by the GDP
are further processed to produce a Composite Video
signal for the external monitor and a mixed Video
with Blanking and separate Timing signals for the
internal monitor.

U1 communicates with the TGP via three 8 bit ports
internal to UL. Two of these ports are write-only and
the other one is read-only. The two write-only
registers are a command register and a parameter
register. The read-only register is a status register.
The interface, which is controlled by the TGP, con-
gists of an 8 bit bidirectional data bus, PD0 to PD7,
an address line, AQ, and two direction control lines,
/PIOS0 and /PIOS1, which are connected to Uls /RD
and /WR inputs respeetively.

6G-1.3 Phase Lock Loop/Master
Clock Circuitry

As stated above, the master clock is adjusted so that
the frame repetition rate, controlled by the VSYNC
signal, which is derived from the master clock, is
synchronised with the input line frequency. This is
achieved by enclosing the voltage controlled oscil-
lator which produces this master clock (i.e., the Dot
(Mlock) within a phase locked loop. The VSYNC sig-
nal is compared with TICK, which is a TTL com-
patible signal obtained from the line input in the
power supply. This comparison is performed by the
phase detector, composed of a dual J-K flip flop, U12,
gate Ul4d, and resistors R18, R19. This is a type I1
phase detector which produces positive and negative
pulses for lagging and leading phase shifis respec-
tively; it does not produce pulses when the two input
signals are exactly in phase. The pulses from the
phase detector are fed via a low pass filter network
(R20, R21, C2) to an active integrator (U13,R22, C3).
Because 1712 is an L8TTL device, the output pulses
(both positive and negative) are centered about a
point midway between the two TTL levels it
produces. For proper operation, the integrator in-
puts must alse be biased about this same point.
Resistors R23 and R24 achieve this and capacitors
(67 and C68 provide extra noise limiting. The out-
put of the integrator is a de level proportional o the
polarity and width of the phase detector pulses.

6G-1
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A7 Video Display Processor PCB

The vollage controlled oseillator consists of gates
Ulda,b,c, resistors R28, R29, capacitors C4, C5, (6,
C7, radio frequency choke L4, and varactor diode
CRA4. The fundamental frequency of the oscillator is
set by R29 and C6 but it can tuned by applying a de
level across CR4 which exhibits a voltage dependent
capacitance. This tuning voltage can be supplied via
header P2 either as a fixed voltage from the voliage
divider formed by R25, R26, R27 (in which case the
Dot Clock frequency is independent of the line fre-
guency and is said to be in Free Run mode) or as a
variable voltage from the output of the integrator
circuit, For the later case the phase locked loop is
closed and the Dot Clock frequency is tuned so that
VSYNC is exactly the same frequency as the line.

Components R28, L4, and C4 form a low pass filter
which prevents any signal at oscillator frequency
being fed back to the output of the tuning voltage
source. OB blocks the potentially large de tuning
voltage (up to 15V) from the low voltage (BV) input
of gate Ul4A.

86G-1.4 CRT Interface

The GDP chip produces the required horizontal
(HSYNC) and vertical (VSYNC) synchronisation sig-
nals, HSYNC is buffered by gate U18b before being
applied to the internal moniter and header P3 allows
the selection of inverting or non inverting buffering.
The video image is interlaced; two complete scans of
the picture area are required to produce the com-
plete image. As a result, the circuitry for VSYNC is
more complex. The lines making up the two raster
scans are interleaved and to achieve this the VSYNC
pulses for every alternate scan of the display are of-
fset in time relative to the other video signals. The
GDP provides VSYNC offsetting automatically.
However, the method employed can result in an
error in this offset of up to 15 percent, which
produces unequal line spacing and subsequent ver-
tical jitter in the display. To combat this problem, the
VSYNC signgl is fed through a ecrrection circuif
before being buffered in a similar manner to HSYNC
(gate Ul8¢) and then applied to the monitor, The cor-
rection circuit consists of flip flops U15, U18, monos-
table U17, and gates U23A/U24B. This circuit en-
sures that VEYNC is offset by a precise amount by
clocking it through the flip flops with the GDP clock
(2xWCLK) and the /RAS line.

The actual inter line spacing appearing on the CRT

may be adjusted using R48. Header P4 allows the
selection of, inverting or non inverting buffering of

6G-2

VSYNC. The video signal applied to the internal
monitor consists of the cutputs from the three planes
of video memory and a synchronised version of the
GDPs BLANK signal called BLANKING, The
BLANKING signal is clocked through a flip flop
(U10b) by the same signal which clocks the video
data from the memory planes (LOAD). This ensures
that the BLANKING and VIDEQ signals are sub-
jected to the same amount of gate delays and remain
in sync thereby preventing spurious data being dis-
played at the edges of the CRT.

The BLANKING and VIDEO 0, 1, and 2 signals are
combined by gates Ul%a,b,e, and diodes CR1,2,3.
This combined video signal is then passed through
two stages of amplification provided by transistors
Q1 and Q2. This combined amplified video signal is
then passed via an emitter folower, Q4, to the inter-
nal monitor. The combined video cutput from Q2 is
also mixed with VEYNC and HSYNC signals from
gate Ul8a. The resultant signal, COMPOSITE
VIDEOQ, is buffered by emitter follower Q3 and then
presented to a rear panel connector for use by an ex-
ternal monitor.

6G-1.5 Memory Timing

All communication between the GDP and video
memory takes place over the 16-bit bus formed by
the Ul pins designated ADO to AD15. This bus car-
ries both data and addresses. It is used to both up-
date and examine video memory and also to control
the readout of memory data for display.

To update/examine the video memory, Ul initially
places the address on the bus. The upper 8-bits,
which constitute the RAM column address are first
latched by the /ALE (Address Latch Enable) signal
from Ulinto lateh UJ4, The lower 8-bits of ADC-AD15
(which constitute the RAM row address) are then
multiplexed with the latched column by two quad
multiplexors US and U8. This 8-bit wide multiplexed
address bus (MADO to 7) is fed directly to the ad-
dress inputs of the dynamic RAMS which form the
memory planes (plane 0: U33-36, plane 1: 1729-32,
plane 2; U25-28). Here, the two components of the
address are latched by two signals, /RAS (Row
Address Select) and /CAS (Column Address Select).
The signals for switching the multiplexors (ROW-
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| ADR-SEL) and /RAS, /CAS are derived by the timing
circuitry from /ALE and the Dot Clock.

Because the multiplexed address bus is high speed
and the RAM inputs are highly capacitive, the bus
lines have a tendency to ring. This tendency is
reduced by damping resistors R10 to R17.

After the address is transmitted, the data is put on
ADO to AD15. The direction of flow of the data G.e.,
to or from the GDP) is controlled by the /DBIN out-
put of the GDP. This signal is synchronised by the
timing circuitry to produce a signal named DIREC-
TICN which is applied to the direction control inputs
of the bi-directional bus transceivers that are at-
tached to the data lines of the RAMS (plane 0: U446,
U48, plane 1: U42, U44, plane 2: U38, U40). The /OE
{Output Enable) and /WE (Write Enable) signals for
the RAMs are also derived using the /DBIN signal
as described below.

In addition to the 16 data/address lines, the GDP
outputs two address only lines, A16 and A17. These
two lines are decoded to indicate which of the three
memory planes is being accessed. Due to a design
limitation of the GDP, these two lines must be
latched before decoding. This is dore by using /ALE
to clock the two lines into latches U7a and bh.The
latched address lines are then decoded by both of the
2-to-4 line decoders in UB. Because there are only
three memory planes, only three outputs of each
decoder are used. Decoder USb, which is gated by a
derivative of /DBIN, provides the enable signals
/WEVDBIN 0,1,2 which enable the bus transceivers
for the corresponding plane. Decoder U8a is gated
by a different derivative of /DBIN which is delayed
by R2 and C1 to allow for the finite turn round time
of the bus transceivers. The U8a outputs, which are
buffered by gates Ulla,b,c {and anti-ringing resis-
tors R4, 8, 6) provide the signals /WE 0, 1, and 2.
These signals pulse the WRITE ENABLE inputs of
the RAMs of the corresponding plane when it is
being written to,

When reading the video data for display, the desired
address is placed on ADO to AD15 as before; however,
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the corresponding data is not. The bus transceivers
remain inactive and the addressed data is latched
into parallel loading shift registers (plane 0; 145,47,
plane 1: U41,43, plane 2: U37,39) by the /LOAD sig-
nal. This parallel memory data is then converted by
the shift registers to serial format and clocked out
on to the corresponding VIDEQ 0, 1, and 2 lines by
Dot Clock. The three VIDEQ lines are then mixed
and fed to the monitor as described above.

The process of sequentially reading out the video
data to the display goes on continuously and is inde-
pendent of the read/write process. Because it is a
continuous process even occurring during the
horizontal sync periods, it also effectively provides
the necessary refresh cycles for the dynamic RAMs,
'The data clocked out of the RAMs during horizental
syne is ignored by the monitor because the BLANE-
ING signal is asserted.

6G-1.6 Timing Circuitry

Only a brief description of the timing circuitry will
be given here. For more details of the timing require-
ments, see the appropriate manuals for the GDP
(Intel 82720) and the dynamic RAMs,

All the timing sequences are produced by a sequence
generator formed by counter U2 (which divides the
Dot Clock from the VCO) and shift register U3 which
takes /ALE af its serial input and shifts it out from
its Qa and Qc outputs at the Dot Clock rate, there-
by producing phase shifted versions of /ALE and the
phase shifted versions of /ALE are gated together.
Using gates U21ab and U22f to produce the signals
/RAS and /CAS. These signals are first buffered by
gates Ulle,f and then fed via anti-ringing resistors
R7, 8 to the RAMs. Signals /OE and DIRECTION
are produced by clocking /DBIN through flip flops
Ul0a and U%. The output of USh is /OE and
DIRECTION is the result of gating the output of U9b
with a derivative of Dot Clock through U21c. Signal
/LOAD is the result of gating all the derivatives of
Dot Clock together with a clocked version of /ALE
through 1J20a. /ALE is an inverted version of the
GDPs ALE output which is produced by invertor
1722d.

6G-3/6G-4






D9 o} WA 199

ureifey ool UOd lossesnrg ABdSKT 02PIA LY 'T-0s eandig

sHALsn3d Haxim g, TVNODIS

12HS OFaIA OQIUIA
ONINIL  §+ A0
LGa
H1O
Mm+e
YivQa
SSAHOGAY
AHOWIAN
“ w das oy
* 330234
SSIHAAY

wesbeiq yooig ” A0INHIS 80d HOSSID0Hd AV 1dSIA OITIA LV



WA 195

608 o

L196E-(I- 194
WBISRICT toguior] $118g

g0y d0sse001d Aeidsy] 09PIA LV "B-DO SandLg

bd

e

o T

avn Ta2n
E
* G
L I 3 J |

£ Bz

U

=[] =l

<

=

Lol

SR 1T LI OO
—
— 4 F B+ kanalll G
1 [ 1 [ { b 3
Z4N E-+N T4M GEM LEM
il — - oy
A
LA
| A
o _
Wal o L~ L L L~ LA
. }
sen  9en en 20 een i 520

-

£d bd

FOIAHIS 82d HOSSII0Hd AY1dSiG O3CIA LY

webeig 10182077 sed

I




£-09g 0/ NUOLIY AGH SIIONID T FLYNIOHOGO OIHS ONY HIBWNN L33HS A6 O3LVI0T . N 19¢
539v170A BATLYTE S3L0NC (A- Y S9V13 WNOIS b0d SNOTLOINNOD aNIHOLYW  BE/EY (s p v Ael -
2 ONAOHD DOTYNY SA10M30 va SATUNIHOHOTH NI 3HY SIINVLNKINI ONV 'SOVHVAIOHIIN £
- S30YL7I08 LIV SIONID (DA NI BHY SAONVLIOVAYD 'SWHO NI MY S3ONVASISIH _ a5l M
L1GeE-(I 195 T onnods sovny smawaa A '0314193dS 3SIMUIHLO SSINN - Onsts tt H
(¥ Jo 1900Yg) Weldel(] SlBwsUdg LSNPQY HIATHOMIEIS SALONAT (D) ST 80 Fleso g Lo lvasks
gOd dossev0dd Aeldsyy 09pIA LY -9 sandig ONg ety i
Boiiar B AGH \ﬁ Yy ,
= e Yol 12 BPIPNE | - 3T v ang
f H 13)
P 0081} S0 SL20 00T “ o4y Suo ¥ -
- W1amxz PH v G - g0\ 812N - +5|-L0 = /A 1=
Gl INIMNY IR {03/¥ 3/0 e £0 £3 ogl0F T BrIFNE
Ny svd <0d7¥ sl £9es7 |51 D
g2 3 ae a0 430 _ e BT Po| 087
g ETai7 AR M E1_00Y5 A 22 vosi 2o rETST G0 — 9
al vEe i ge R o0 EN 8
330 & T WA M gpl QL _TOYVD 1965 g0\ vi2 ™ ¢lro
3t5 sbA ayd 12z B0 ar | 90_2ave 35 T £06 AG+
OV - Wl A2 €0 £Qv3 - P =
03sn i0n[g3sn 45V : e gty o T it 23 i'a,, §F e+
SNOILYNSISAU 434 v : YE %
s vy Y0l ges yal 1t -3 512 ng+
an °[5o a9 v051 lzp | ¥0ST
$3LYS Jdvds : i H10 lelt,v>m+ 3220 d22n AGH
a , 394 20 EL2ST, 130 ~1
% = o gl o P ET O E
10 w 6% g1 gavy e vi
NG+ <] |- 2 9O Eav 170
zan 1 f=is] *..
g7 ¥y _o1ave preyl 4
D ¥ £ ¥08]
= Ellen A CIETEEN : rG+ a2En
g G0 SofEneran - 5>
aNe ! 10 = G+ AG4+ AS+
g6 EENGIEEN
30y ErItd 00 e EEY 0] €3 10 50 B
AGH - HeH 20A : on8 T ) 515 S —
: 1 i — 02 == B o< M8 HI<pd N <
FOVH peeeanny s ar ke gl €1 YOYD 10 * | vigl |7 - AP 9071 pyg [0 80
- AAN AE SOv¥g 8 ¥yoIn ¥en Mg
GVH 2y 12z 60 9250 "50va 029 ® G5y 5o |° Urzn 5|0 ED #3<
/%rizﬁ?i}i!ii{t{).?)\ﬁ!l. A2 H% 3@. . = J3A =15) Hd Hd IN3 fAY
1 oraz gy L0 v NG+ sop, ¥V O3 ¥0 vo £93S1 ot
(oA poie A gt - A T 3
_ ory POlises1 vzl 3t 529 == I
g+ A+ AG+ 50
8N gy 80 age 0| ES T i L T
26 3 00 g
204 N AT 25 150 L5 e 5[50
a3 == Wy b MI< [ 21 30
10 IzE 5o »H L 801" pygi 1P} 86\ Y02 5o £ 80 a5ty
- \<W..m_( A+ 820 T Uzmmi Gmoﬂm a 57 0 41 <GUU> ¥ £0
. P22 _ 2l c”_n_ﬂ.o h‘ﬂi Ast umw_ m,o:\
L ARA- AG+ <t Is 8%3
M ggd G
avan Y0587 rO51
gazn vean
#2013 ¥o €0 20 Jis
Y08t e
HOTL33HED azen 0z _—
5 B0 50 i
e 3T¥ N
i 20 g ! ovd
Ag+ <t |- 3 TVIZ
R & tM Op— 7 1s0ld
T = AGh Q4 P trrgys 08013 3
a0 | s —
122 N5 0] el o<ty
EE , BETST NG 510 55
MY £gE81 MG EA T g o,ﬂ!L Wegn X<
LEL] #in 509 °h g 20 8071 pygi 13T 3 %1
EL A v |£0 g 940 4 oo Ed _—
. oA L 50 N
o3 122 Ve J0A  Hd oz =
! AP 304
ay a5 L 141 [+} 1°0
P0 AG+
11_ orN ] BIGLERD :
ved AS+ \\smd.mmfstmm? &Y O2LEH
At AGH St gy R a8
|~ B0VD ot
10 Tove g LY L0 £0d
o0/E o gavs g9y a0d
ZNIBOAIN Sa7e = €4 BEFS] g9, e TES Ve oY W S0d
0a/E 80 dan MPgm Tin ~ova ety v vad
EILUEL) o Gdin e | [ L u A £d  p
T ] v td —~mE 127 20 2dd
onraonam] S99CE T 25 404 gan g 7 vo% VY o vad
S 5 oy 6d o0d
f AG+ \ N A
IS & LF2
SEE-Td
ONASA COH/¥| AG+
IMASH <GH/¥

6 8 | L | 9 _ g v _ £ Z L | 0



W 194 709 04

L1gee-a 198
wredey] 1898007 S1ABJ

g0 Jossecord Avidsyy 09PIA LV "B-09 eandig jo Ado)

id

¢d -t

N
3 o
€3N @M vy g4n T4 Tl ZhlT B
Al Al — b 2en
] [ i { i i ] l ] I i [ l H ] | [ ] i i [ H
&d £+N Sh EHD_ T4 BEM LEDN

Ea
Lad L i~ T
s S s B s
S DTN Ly
L WG ™ d o LN Lt Ll Lo g o L~ L e
m n TEM & 2
S sen  sen D gen o a0 @n een ten @mEn  san  san
e W :\.{:
N T
o
/ L] L] i B ne B C28 5 D 2 o S o™ ™S
D B
Ed vd

FOIAHTS 80d HOSSIZ0HL AV TdSIO CITIA LY welfelq 10182007 Spied jo Adod




G-09 03

L1S%e-d 109

(¥ Jo g 390Ug) weidel] sNBULOY

g0 dossesold Kedsy] 09pIA LY "§-D9 2anBLg /
BEERT TINVI
= 8% 7 mﬂl = g1
oﬂ_| NG oL aNg nﬂs OGNS
N9 LYoy iiim%\\ N M £GVA /] N9 L ,;&...llluim%r\\
Ul..!l..l.llll"l
SrelaH Nabey ¥ 50 T Srelon Nibey M IS o0 SPELOH NADes ST 0G7H A
BIQ T R ¥ G100 gv - HI0 Gy
g St S pv-t8 . 2OVH S o V] L1 py -t 2OVH oo ayl-£8 w8 AL
TIOve Yo iy 50 £/¥¥ airr £V 80 TOYH 130v39 :nm v 50 ¢/bY Sibr  £Y ) 3OVA/] ﬁaeﬁmimm o 50 b/PY - m<£
CHOTIEN e gy|B0_E/EV Gen oyl tF SOvH GHT L] gv| 89 2/E¥ BEN oyl LF GOVH oTave et) o gy | B0 F/EV PEN  pyldi .. SO7H/]
210v3 EF .., cv| L0 E£/5Y ML VOvH eiove el oo vl L0 e/8Y T yOvH evave EF | o M ITTITETAN M YOvH
B6OvS vii py| S0 E/2v tan ovLEL EQvH B0V F wm WV IECIEZETAN wa ovkEF EQVH 50VS ¥1 wm oy | B0 F72V oo ovlEL €O
Eifive &3l py| 50 _£79Y /LY Ol M EIT Evave G1] oyl 50 279¥ e/ V20l 0 MR SavH ETOVS 6T o MIETIZZTAN /0820l M EOLL]
£ 2 S 2 e 1 5 e .
¥iava 9t syl Y0 E/LY E/9V €0 - AT SATTENET e g | K0 2/LY 2/9v_Eol- T (ATEICT 2y PO ¥7LY T/9V €01 ap?
8ava Lt ﬂm Ty £Q_E/VY £/8v &1 mac syanid BOva 1[0 Tyl EQ 273 2/8v Gl wam syabt0 7 Bdvs L1 tg ;y).EO (TN 4 T/8Y STion synbilo
¥ "y g v -
giave u1] " L., 20 E/8Y €75V L3 mquuwm CHUE T a0A Z0 278v VLA A wm RCLIUEL T M 20 3/8Y T/ 4 o wm
e s} = A3A n. oz T JaA = ce L QJA
18] 570, 50 10 1o, B0 1o o, BC
£G2 b 3>ge ] L83 f=1-4] 120 =1 444
AGs AGH AG+ AG+ Ag+ AGH 8a/7] a0
{9u/1; SY0
20/1] Svd
B0/7] OYO
BO0/7] %2070
<g2/% NOLLiO3YIO
83/1] 2
B3/F| I3IM
8H/1| O3
88/1] SNIgUASM
av/1| INIS0A3H
Bv/1] ONIGOAIN
\ Y S §1OvY
BY/T] NHHL
agva
0 OIA 851 <QV/E
¥ CGIAa 857 OV/E
2 UlA 951 QV/E _ _ _ _ B 3
B0 81 80 8% BC T gy
GIG) aNg ONG aNg y GN9 GNg
N MIED iy A<y T G A< I G
NI [ Qv H3D av N3D ay
a1} 28 av] 80 0GVR os .38 oy} 20 OlvH s 90 oyl 90 oOvH
h oA wylL0 ZO0¥R T oyl L0 20V N T X 20V
ol ¥V E/TY gty cyl90 i ol ¥y _E7TY givr  £yl20 TOVH, NEIIRYiL arer  yl20 T0vA
4 21 ESCY 5en 2y 133 S0YH 4 e} 2/¢¥ 62N 2y 133 mD(K\ p 21 172y EEN 2v 113 GOYH
71 msw,mimmmm\ 1vl-2k POVE / “&71 P S5 _2/ev -1 vOvA /] 719 msmgmm\ P L YOV A
IOV E/vY S £ave,/ Y q ovlEL COvR al8r vy 0o ovlEr COVH
9 S0 E/GY £/£9 20 280 3)€ﬁ 9OvK 2 G0 8/Gv¥ 2/6¥ 20 P z}vﬂ S0vH 3 G0 a\mq\\ 1/EY 20 =0G M 143 QY
e T | M- LA E/7Y EOlcpg  opY2 99510H @hra-oL3Y ov¥ EQleng  ghtl ETTE T LLIRTLLRG W VPV E0eng  apto
(En EQ £/4¥ I 1] ot £0 e/4v EEIED 30 fbars E0 3/4Y ERET 15
2o c/av E/av ZT|T o0 SWPg Y20 z/8v Ey e A NI Tiav (3T o0 SVHDoS
= L Svapg =0 NSPE SYOPg— = NS SYID g
394 _ N 2N 234 B _ JIA 294 _ N 29A
E) . - -, 80 91 : T .., 8¢ a1 : T T .., B0
:w.;lH_l T.c 10, e do:rﬁ 10,
253 | ora 1 ag | bd & 090 | gro
AS+ AG+ Afi+ AG2 AG+ AGH
6 3 L 9 g ¥ z | P 0




WK 199 g-n9 o4

L18%e-(1-198
weddey] 1918007 si1eg

g0 d lossacoag fe[dsy] 09PIA LYV 209 eandly Jo Adon

bd

QAT T2 £ pen 20N

5ENM aEn “E ™ EET SEM SEN FEM [=¥=4g LEN wern @En >
e ey e =, pny oy ey ey ey o

£d bd

FOAHES 80d HOSSIo0Hd AV IdSIG O3AIA LY welbBei 1018207 Slied 10 Adoy)



L8 63 WIN 194
L1628-0-199 H
(¥ 3o g 309UQ) Em.ﬁmwmm snswIayoy
g0d dosseocid Aeldsy] 09pIA LV '§-D9 9anSLy
T EH g3 -
== 51 = mﬂl - mﬂl
01 B ) o1 R ) o] ang ]
LY aNg Ly
mq%m_%x V|« S—— Wu ot £0VH mv%m_ﬂzmv;éii% oy LOVH I T TE | o P R——— Y VA,
ovh 713 oy a0 00k vo0 yrg <13 o 30 00vH B¥ yrg 513 av 50 G{IVH w
og oyl T0 L) ZavH g gyl M B ea ovli0 oylio 2avn
S EOVO 13 50 £/%V 85 TGvA,” TV 31 50 2/FV 30 YOV TOv9 3% €6 1/77 e eyl 89 TR,
/Eava Eres Sileoe/ev AT SO /| 2ave gilcn 40180 2/ev\ AT Eniy B0VE Zi|ca 5y 80 3/EVN %En oo SavH
YOV E] 70 E/8Y WIEL vave f |/ vave esllc  D0TL0 2/8VN VT vavi A f/vave exloo oo[20 378V IS Vi, /]
Tave wiles  SiTe0 E/ev o0 ovl € €avH,” VA VT[S oyl 80 2/2v M BV ova yelse TS0 T/ G EQVA
L Gave_T1|’ m« 50 £/9¢ €72V 2o o0 ibvt ETT] Gove SEls L7160 2/9v N Z7iv_zolel b GavH RN M IEVETAN TN RN SavH
- 90ve a1 |- v0 E/LV E/9¥ EO v 0 o0ve g3l ¥0 e/L¥ /8y Eol” 0 /o0ve 93 yl 70 3/2¥ LFELINT) e
“Dave_Z7| MM m« E5E7TY £/0Y GV mwm m«m ol.iinf o0v9 4} ﬂm w“ TIEA B PG mmo m<m PTo L/ 00va i} wm w« SRR 7/8Y Gt .‘.Mn_ m«m ouwo
Zove e¥|'0 o, V|20 e/av E/EV % m«uo%., iavs es| T 20 2/ev 2/ Lt m<u¢,%1 I R TR 3790 i mquumsw;
= GE| = 304 = GE] = 204 = 02 e 234 4
o vo,, B0 T.o 10, 5¢ 10 $7g,, B9
450 EPD 559 93 £aa 1o 6577 30
AGH AG+ AGH+ AGH+ AG+ A+ 80/7] sv2
@a7t] Sva
]
/1] avol 3
6751 550719
@3/7] NDILD3HIQ
B0/7] 2 —
T INE
8a/7| o3
BH71] eNIBuAaM
<BY/1] INIBOAIM q
8v/7] ONISQAIK
£ave
\Y N f BY/3] MuML
oavs _—
2 o3oin GFFF
T 0301A {00/
0 caora Lasv
T T T T T T o)
258] g3 m.u_— mw. mc.q Bt
g NS Py ang aNg y g ) y
AHl< FA A< &Y AHIL ] FA )
rasbLd MICE ToVA NN T v ras b0 T Y
Pso 50 BavH, 50 46 G0vH a0 a0 GavH
VI A oo Z6VH MV S ZavH, aerer A e ZavA /A -
NGy oivs vl 80 TOVH,/] NIy A T TavH NI vy pyl B0 {aVA
y Y AN TVH,/ SEEE HAOAMET OV, PR Sen ol 1t VA
r..mlﬁ..a 3 11 E/EV / o 2% PUYH / ﬁ.ﬂc 3 33 2/EY/ T 21 vOVH l..mm..a 3 it Y/EY v el YOVH 4
2reT e/ AN M I VA, o T M 5 W RIMTILNY o3 ovlE EOVA
TS €76V 2ol 00 uLvd StV R 27ev_zol.0 CLv SR o1 G0 V75 L R A SOVA
1 r0 BV N /vy EO|. () ML N 2/vY EC| W] SN TED V/vY ED|. W] g
g9rlan 9 epo0 ob 99t 10 6 goq  9p geiioH 2 ene 9
En €0 €74V £/2v 6t P70 e €6 376V 2/V Gl P70 s £0 172V e 0
M ey 00 PG M Z/ey e SYHPey NE t/av | oe  S¥beg
e (UG S¥opEs- M NS SY9paT— s sk svapEe-
208 94 304 _ _ 234 294 _ _ 394
a1 . T T:., B9 93 . 5 T 50 st . T S 80 -
10, 10 T 1 o 50y | t0
L bg | 2r2 1 gl ! 90 s 290 080
AG+ AG+ AG+ AGE AGH AG+
E3/2] o oIa 8s)
§3/2] v 0IA 881 v
Bn/2| 2 arAa 8s1
6 8 L 9 _ g ¥ Z L _ 0



W 198 809 %

L1826 195
wrsddni(] 1018007 BB

god 10ss9001J Aeidsi] 0opIA LV ‘B-D9 2an3yg Jo Ado)

id

] p go@m,% dm_x Lt G,D:o: DD :E

=gl AR 11 R e S g N I
AT =Ll =m0 =1
L™, =43l TFEFET
— "
g0 HEn _— Mw B 2401 Sl 24l BN gen
[ B i L | ] ] I 1 i i 1 I 1 [ ] | 3 [
m& £ Sai m.r_.,,._.I, M..P_.._ BEM LED
C B ] 7 ]
E4
Lo Lo L~d ©
{ 3 H I L H
ST »in LEn
Lo LA o Lo LA L L L~ e L~ L~ LAd
sen QE wEM EETN TEM SEN aEM san LT BRErT =]y =ty g
E 1 pey g ey . ma— 3 [~ — 1 [y —
L LA bt ™o
T
su - o el o] e el b
[ { { 1 1 { [ { { H [ ) [ |
ior=g=] B
£d vd

AAHIS 824 HOSSIIOHA AV 1dSIq OI0IA LY weibeln 1012007 SLEd 10 AdoD



59257
01-D9/6-D98 0j 58N 55 {gv/y onasw AT T9G
X | i
’ - —
Xt s == AG+ = AGH H
L153E-Q-199 T e lz i va o] e o] e
0 § J99Ug) WBIIRL(] aBwayDd A INASA - AERERS] NS 91
AM mmw ) ..Q : oaﬁmﬂm s IN—(] B Ha< N0 B A< B3/ H10mx2
g0d 10839003 Avldsiq 09PIA LY €09 oanBig Ag+ - m e §81° y e [ L R e B
g g 50 g 990 ¢ 57 ev/3l  ONASA
sHIvS FHvas 80 lon g |9 aon Hd B —
= st vi] 0% = vil ot
99257 gy FOS1 a5l d ar v, 30
aain (EF 3gan agzn ; | — L — _yu
et 8051 of 5 8d 80 v v
] syaagren | v oS 99251 i AgH AG+ 9
2% 2% a£2n gamn g E AG+ __I.V>m+
= 131] 30
01 w0571 | L0 qMMJ = - L3N L mmm_”__
e e il 107 S I 8
¥oIn
L 8571 v —
60 5" SED £571° Uz /3y s
== 4d028 Hd tid
s SnrgY - 30 6
BOVIIFINT ;]
A+ AL+
AG+ ﬂ (Wﬁ,\
4
*2eus O av
9
H08%R
AG+
>m+ e
INASA 619 00% 00% AT P 0 3
INASH Grd erid Beds  SEY e T, 20 8577 ONTANYIE
13 B80S
4
Q3ACIA dHOD SPRENI £0 \ V61N o 53/£||2 05UIA
m 22y €£95ENZ
i 1
; ] o -
“ grzane E9SENG NI+, BD T*Ammu e &7
¢ LU T.\<<<|._T T \ 78|+ n3nrA
030IA &gy €0 i ved o1 vo
1
H LL 5578]l0 oa0iA a
w“mm&m A ol 6081 g
e < a0 4 95tn son
o i @ 50
WG Wis A 02 055> 05L5 08L ¥
£G4 zow ovdl &4 0EHS TEWS 2Ed
w Ay * - A A o
@ A+ a * vea | j
- El . '
[T ot pGH I
W69 100 @M i3 :Dl AW b
26757 ETRT f 5
asbn ZELST &0 (DAGH ;
36vA ,
i
| I)i(mm_v | | L
1
LENPGY L
ey ool = - |
NS H9 4 g
ON —CJB 2VISTVA - ! 5> 8% 1o
20 2£387 ¥ | 987 307980
. FEHYAW T 90 | vazin<byx g6pn
Ad0BE 4087 4] i
L = 0/ o = S0 1o we 820 o
£ o1y %9 91| vo0 pr Er2 ﬂﬂ_:
AN b s AG+
&ex v i
L0 A a3A WLxX
ot e (OLSy 1o 2d03T 5d
T 50 ) SES—————, § °F34 13 V] -
80 o P9 “ _ ID) o HZTN HI< vwwwl (133
RN 7 8099 . LT sl 2t 'F ) 1 seten AN Losr> oLl
win \¥F o aeysy V0 £0 ze1s L 60 e EIsT 3 ok 1
ve arin 2E15T 0 )
yrin ot id
620 v
©® rs+ ©nst ()ag+ D+
gon !l e
6 | 8 | L i g [ G v £ _ 2 | ! ¢






GPIB

A8 SYSTEM GPIB PCB FUNCTIONAL DESCRIPTION

6H-1 AS8 SYSTEM GPIB PCB FUNCTIONAL
DESCRIPTION

The purpose of the A8 PCB is to provide the 561 with
the GPIB Talker/Listener functions necessary to in-
terface with an external controller via the System
GPIB Bus. Refer to the GPIB block diagram (Figure
61-1), the A8 PCB parts lecator diagram (Figure 6H-
2), and the A8 PCB schematic (Figure 6H-3) located
on the fold-out pages.

Bus controller chip 1J11is a dedicated IC that handles
all aspects of the operation of a GPIB interface (ex-
cept that of bus controller) Devices U2, U3, U4, &
UB are GPIB bus transceivers used to communicate
with the actual GPIB bus. Gates U8a and b buffer
and split the bus direction control line from U1 into
inverting and non inverting signals before it is ap-
plied to the transceivers U2-U5.

S1is a 6-way switch that is used to manually set the
(3PIB interface address. This switch is read by the
A5 Central Processor Unit PCB over the lower 6-bits
of its data bus via the 6-way inverting 3-state buff-
er, U9. After reading the switch setting, the main
processor PCB writes the selected address to a
register in U1 reserved for this purpose. Gates UTb,
e, d, UB¢, Uba, and ¢ perform the address decoding
for U9. Gate U8d buffers and inverts the incoming
system clock before it reaches Ul. U8e buffers and
inverts the interrupt line from Ul, Gate Usd
provides partial decoding of the addresses for Ul.

6H-2 Al10 DEDICATED GPIB PCB
FUNCTIONAL DESCRIPTION

The purpose of the A10 PCB is to provide the 561
with the GPIB Talker/Listener functions necessary
for interfacing with an external sweep generator via

561 MM

the Dedicated GPIB Bus. Refer to the A10 PCB parts
locator diagram (Figure 8H-4), and the A10 PCB
schematic (Figure 6H-5)

Bus controller chip Ul is a dedicated IC that hand-
les all aspects of the operation of GPIB interface, in-
cluding the handshaking protocols and timing
devices, U2 and U3 are bidirectional buffers with the
Dedicated GPIB Bus data and control lines.

U4 is & general purpose octal transceiver that buf-
fers the A5 Central Processor Unit PCB data bus to
and from U1l. Gates UBa, b, d provide address decod-
ing for U4, Gate Ubc acts as an invertor of the CPU
/RD line, which is active low (necessary because Ul
requires an active high input). Resistor R2,
Capacitor C11 and gates U6A/B form a Power-on
Reset circuit for U, These have input hysteresis and
are used so that the relatively slowly rising voltage
from the RC combination does not cause muliiple
spurious transitions of the gate outputs.

Device UTa is a flip-flop that functions as 1-hit
write-only register, It provides a software program-
mable reset function. By setting this bit, the main
processor PCB can initiate a hardware reset of the
Al0 controller Ul independantly of the power-on
reset circuit. Address decoding is provided by US.
Gates U6C and d ensure that this reset register is
cleared at power on.

Flip-flop U7B, together with headers P2 and P3,
form a divider that divides the incoming system
-clock by 1 or by 2 before it is applied to Ul. This was
done to allow for possible future enhancements of
the 561 where the system clock frequency may be in-
creased beyond the limit that Ul can operate at,

6H-1/6H-2
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A11 Switch Meunting PCB and A13 Front Panel PCB

FUNCTIONAL DESCRIPTION

FRONT PANEL ASSEMBLY
FUNCTIONAL DESCRIPTION

The Front Panel Assembly consists of the A1l Switch
Mounting PCB and the A13 Front Panel PCB. Refer
to the simplified A13 PCB block diagram (Figure 61-
1), the functional front panel block diagram (Figure
61-2), the A1l PCB parts locator diagram (Figure 61-
3), the All PCB schematic (Figure 8I-4), the Al3
PCB parts locator diagram (Figure 61-5), and the
A13 PCB schematic (Figure 61-6).

61-1

61-1.1 Al Switch Mounting PCB

The A1l Assembly provides the interconnections for
the UP, DOWN, MENU SELECT, and GRATICLE
ON/OFTF switches as well as the INTENSITY control
for the CRT (Monitor) Assembly. This assembly is
connected to the Motherboard (A9) PCB via cabling.

6i.1.2 Al3 Front Panel PCB

The A13 front panel PCB, which is attached to the
back of the front panel, provides the mechanical sup-
port for the instruments pushbuttons. The PCB also
performs priority encoding and inferrupt genergtion
for these push buttons,

The 561 instrument bus connects between the
motherboard and the A13 PCB to provide the data
for the front panel LED’s and for the analog
spinwheel control, as well as power for the PCB. The

pushbutton matrix system identifies which button
on the front panel PCB has been pressed.

8I-1.3 Pudhbutton Matrix

The control panel pushbuttons are wired into an
x-y matrix. Since, both the X and the Y lines are
numbered in the range zero to seven, there are 64
possible matrix locations. Only 39, however, are used
by the front panel A13 PCB. Four locations are oc-
cupied by the All cursor control panel: two X lines
and two Y lines go to the connector AIL/P1, along
with a ground line. Both the X and the Y lines are
pulled to a logic HIGH (+5V) by 10K ochm resistors
in two resistor packs EN1 and RN2. When a push
button is pressed, that particular switches X and Y
line is tied to ground. This defines each button’s posi-
tion in the matrix.

The eight Y matrix lines go to U9, an eight-to-three
line priority encoder. When any of the eight input
lines go to logic 0 (ground), U9 produces a three bit
binary encoded number in the zero to seven range.
This number corresponds to the selected input. If
two inputs are received simultaneously, U9 selects
the code from the highest priority line to be repre-
sented on the output. When a valid code is found, U9
produces a logic 0 signal on its EO output (pin 15).

1

¥ LINEg

Ty g p

b

I % LINES

—_

ENCODER

HYERRUATE

e
EHEQDE

PFigure6l-1. Simplified Al3 Front Panel PCB Block Diagram
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FUNCTIONAL DESCRIPTION

A17 Swiich Mounting PCB and A13 From Panel PCB

The eight X matrix lines go to U10, which is also a
priority encoder. U10 handles signals similarly to
Ug.

When a front panel pushbutton is pressed, two EQO
signals from U10 and U9 are ANDed together by
CR4 and CR5. The resulting signal is connected to
bit 4 of data pert 20H (U5, a tristate buffer), The
CPU then reads the signal and matrix data, allows
the time that the key was pressed for to be
measured, and allows suitable software debouncing
action to take place.

The keyboard information therefore is read through
Port 20H (U5). All port addresses are decoded by U4.
From US, bits zero to two are connected to U2 and
receive the Y line information. Bits three to five are
connected to U10 and receive the X line information.
Thig provides a six bit code uniguely identifying each
switch.

The ANDed EO signals from U110 and U3 are also
used to trigger latch UBA, which activates the INT3
line on the bus and interrupts the central processor.
This interrupt signal is cleared by any read to PORT
20H (UB). Amomentary low on U6A, pin 1, will clear
the latch. Since U6 is edge triggered, no further key
interrupt can occur until the button is released and
EO goes to logic HIGH. Data bit seven of U5 is not
needed by the push button matrix system. The All
PCB subsidiary conrel panel interfaces with the
push button matrix system via connector A11P1,

61-1.4 Indicators

LED indicators on the front panel PCB provide in-
formation about selected parameters.

Octal data latch U7 drives eight indicators, CR6
through CR13. Data latch U7 has a port address of
23H and is decoded by U4. Indicators CR14 through
CR17 are driven from the octal latch, U8, which has
a port address of 21H, and is decoded by U4,

6I-1.5 Spinwheel Assembly

The spinwheel knob in the data entry section of the
front panel provides analog control over the whole
instrument parameters. The knob is attached to the
shaft of a small de electrie motor, which is used as a
generator, This generator produces a positive volt-
age if the knob is rotated in one direction and a nega-
tive voltage if rotated in the opposite direction. The

61-2

magnitude of the voltage produced is proporiional to
how quickly the knob is rotated.

Connector P2 provides the electrical connection be-
tween the spinwheel assembly and the front panel
PCB. The signal voltage at this point contains infor-
mation about the speed and direction of rotation of
the spinwheel. This information is then converted to
a series of pulses that interrupt the CPU via U1 and
U2, together with QI through Q4,

Operational amplifier Ul and its associated eircuitry
form an integrator that can be reset by turning on
Q1. When the knob is rotated, the signal at the input
of U1 causes the output of the integrator to become
more or less positive. This signal is dependent upon
the direction of rotation and the magnitude of the
signal. The magnitude of the signal is proportional
to the speed of rotation of the spinwheel.

The output of U1 goes to a window comparator, U2,
that has a logic HIGH trip of +8V and a logic LOW
of +7V. When the spinwheel is not being rotated, the
output is at +7.5V, which is at the mid-point of the
window comparator,

Rotation of the spinwheel causes the Ul output to
rise or fall until it lies outside the comparator win-
dow. This causes the comparator output to go to a
logic LOW. Q2 then generates a pulse sufficient to
turn on Q1, which discharges C1, and thus resets
the integrator. If the spinwheel is still being turned,
the whole process repeats.

The relevent output of the comparator consists of a
train of negative going pulses with a repetition rate
proportional to the speed of rotation of the
spinwheel. If the knob is rotated in a clockwise direc-
tion, pulses are output at pin 1 of U2. To interface
with the CPU, these pulses are level translated by
Q4 and used to trigger interrupt latch U3, forcing a
knob increment interrupt. This function is reset by
the CPU using a line from one of the LED drivers
(Bit 7, U8, port 20H).

When the knob is rotated in the counter clockwise
direction, a similar process occurs with the other
comparator. The pulses then appear on pin 7 of U2
and are level translated by @3. A knob increment in-
terrupt is generated by the other latch in U3 and is
reset as described above,

561 MM
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A12 Power Supply PCB

A12 POWER SUPPLY PCB FUNCTIONAL DESCRIPTION

6K-1 Al12 POWER SUPPLY PCB
FUNCTIONAL DESCRYPTION

The Al2 PCB assembly provides seven regulated
output voltages. These voltages are listed in Table
6XK-1. Refer to the parts locator diagram (Figure 6K-
1) and the schematic (Figure 6K-2) located on the
fold-out pages,

8K-1.1 General

The ac power input to the Al2 PCB assembly is
provided by the line voltage selector module located
on the rear panel. This module contains a line fuse
and a line filter and allows the use of either of the
four international line veoltages: 100, 120, 220, and
240 Vae,

Two cable harnesses come from the line voltage
selector module, one goes to the front panel mounted
Hne ON/OFF switch, and the other goes to the tor-
roidal transformer via an over temperature thermo-
stat mounted on the power supply heat sink. The
output windings from the transformer are routed
though another harness to the secondary inputs on
the power supply. Five connections are routed direct-
ly to P1 while the remaining two are connected to
the bridge rectifier CR3. One of these wires passes
through an in-line fuse and holder that protects the
+5V logic supply.

The regulators are divided into two separate +5V
supplies, two +158V and two —~15V supplies, and a
+12V supply. All output voltages are routed through
P2. A multi-way connection carries these voltages
through to the A9 Motherboard PCB where they are
distributed around the various functions and PCBs
within the instrument.

8K-1.2 Polyswitches

The polyswitches RT1, RT2 and RT3 are tempera-
ture dependent resistors used as solid state fuses.
They protect the instrument from major circuit
failure, that would cause a large current to flow.
These devices are wired in series with the secondary
windings of the 15V and 12V supplies.

Refer to the schematic (Figure 6K-2). At the onset of
increased current flow the polyswitch will change its
internal state and go into a high-resistance mode
thus automatically limiting the current and protect-
ing the instrument, The polyswitch is reset by
switching off the line power to the instrument,
removing the shorting mechanism/failure that

561 MM

Table 8K-1. Al2 Power Supply PCB Outputs

POWER
SUPPLY

DESTINATION

+15V A1/A2 Signal Channel Amplifier PGB
A3 Signal Channel Intetface PCB

-15V A1/A2 Signal Channe! Amplifier PCB
A3 Signal Channel Interface PCB

+15V A4 Swesper Interface PCB

~15V A5 CPU PCB
AB Text & Graphics Processor PCB
A7 Video Display Processor/Monitor PCB

+12V Fan & Monitor

+5V (2) A1/A2 Signal Channel Amplifier PCB
A3 Signal Channel Interface PCB
A4 Sweeper Interface PCB

A8 System GPIB PCB

A10 Dedicated GPiB PCB

+5V A5 GPU PCB
AB Text & Graphics Processor PGB

caused it to change state, allowing the polyswitch teo
cool for a few minutes and then switching back on.

6EK-1.8 Regulator Circuits

Refer to the parts locator diagram (Figure 6K-1) and
to the schematic (Figure 6K-2). The linear regulators
provide the supply voltages to the instruments eir-
cuits. They are arranged in three banks, each bank
being supplied from a different transformer secon-
dary winding.

All supplies use three terminal variable set
regulators that feature internal short circuit protec-
tion and over temperature shut down.

VR5 is the high current three terminal regulator
that is used to supply the +12V needed for the de fan
and the monitor assembly. The raw secondary ac
passes onto the PCB at P1/2 and P1/3. One line pas-
ses through the polyswitch to the bridge rectifier
CR2. The rectified voltage charges the reservoir
capacitor C15. A safety discharge path for this cir-
cuit is provided by resistor R11.

6K-1




A12 POWER SUPPLY PCB FUNCTIONAL DESCRIPTION

A12 Power Supply PCB

The regulator VRS produces the required voltage
+12V, determined by the ratio of R12 and R13. Ad-
ditional filtering for the set point is provided by C17.

CR13 protects the regulator from line hold up with
(16 and C18 providing the input and output filter-
ing. CR14 provides a fast discharge path for C17 if
the output cireuit is shorted.

VR6 and VR7 are configured in a similar way except
they are used to provide the +5V lines. Two
regulators are used for these supplies to distribute
the power throughout the instrument to reduce local
loading.

VRI and VRS are used to provide the two separate
+15V regulators while VR2 and VR4 are used to
provide the -15V supplies. VR1 and VR2 are used for
the signal channel pchs (AL, A2 and A3) and VR3
and VR4 are used to supply PCBs A4 through A7.

6K-2

gK-1.4 +5V Monitor LED

The +8V supply for the digital PCBs, A5-AT7
(Regulator VR6) is provided with a LED indicator
monitor circuit, This cireuit is comprised of LED in-
dicator CR19 and resistor R17 across the +5V

supply.

6K-1.5 Line Tick Circuit

The line tick is a logic level signal output derived
from the ac supply. It is used by the main processor
for timing events as well as for the A7 graphics dis-
play PCB for phase locking the screen display to the
line frequency. The tick is derived from a sample of
the 12V ac winding that is referenced to the the 5
volt ground at the monitor assembly. The tick out-
put appears on P2/10 and test point TP3. It is formed
from the network CR4, C26, C27, C28, R20 and R21.
Q1 is used to produce the logic level with C30 acting
as an output filter.

561 MM
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