SECTION viI
SERVICE

7-1 INTRODUCTION

This section contains general information,
disassembly/reassembly instructions, and
service information — circuit descriptions,
schematics, parts locator diagrams, and
troubleshooting data — for the overall sweep
generator and individual printed circuit
boards (PCBs). This service information is
organized as shown in Table 7-1 (facing

page).
7-2 GENERAL INFORMATION

7-2.1 Printed Circuit Board (PCB)

Exchange Program

WILTRON has an exchange program that in-
cludes most of the 6600A Series PCBs. Upon
request, WILTRON will immediately ship a
replacement for any sweep generator PCB
covered by this program. The customer has
30 days in which to return the defective PCB.
Contact Customer Service at 415-969-6500
to make arrangements for an exchange.

7-2.2 Recommended Test Equipment for

Troubleshooting

A list of the recommended test equipment
for troubleshooting the sweep generator is
provided in Table 7-2.

7-3 6600A SERIES PROGRAMMABLE
SWEEP GENERATOR, REMOVAL
AND REINSTALLATION
INSTRUCTIONS

Instructions for the removal and reinstalla-
tion or the disassembly and reassembly of
certain 6600A Series Sweep Generator com-
ponents and subassemblies are provided in
paragraphs 7-3.1 thru 7-3.5.
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7-3.1 Front Panel Assembly, Removal and

Reinstallation Instructions
a. Removal.
1.  Turn off ac power.

2. Remove the top, bottdm, and side
covers of the basic frame as follows:

(@) Remove the four corner brackets
from the rear panel (Figure 7-1).

(b) Slide the covers to the rear and
remove.

3. Stand the sweep generator on its
side, with the RF Deck up.

4. Disconnect the cable connector from
Al4P37 (Figure 7-2).

5. Using a 3/32-inch hex wrench, re-
move the four corner and two mid-
panel screws securing the front panel
assembly to the basic frame (Figure
7-3).

6. Reposition the sweep generator top-
side up (sitting on its feet); gently
push the front panel assembly away
from the front of the basic-frame
assembly.

7. Disconnect the ribbon connectors
from P5, P6, and P7 on the Al2
Microprocessor PCB. Use care to
avoid bending the connector pins.

b. Reinstallation. The reinstallation proce-
dure for the front panel assembly is a
reversal of the removal procedure.

S

To prevent chafing, insure
that the 3-wire harness going
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Table 7-2. Recommended Test Equipment for Troubleshooting

INSTRUMENT

REQUIRED
CHARACTERISITCS

RECOMMENDED
MANUFACTURER

Digital Multimeter

Dc Voltage: .05% to 30V
.002% to 10V.

John Fluke Co.
Model 8600A

Oscilloscope 60 MHz bandwidth, ImV Tektronix
vertical sensitivity, and Models 5440/
variable external horizontal 5A18/5B10
input capability.

Scalar Network Ability to display frequency WILTRON
Analyzer response of sweep generator. Model 560A

RF Detector Ability to detect signals WILTRON
within the 10 MHz to 26.5 GHz Model 7S50,
frequency range. Option 2

Signature Analyzer

Ability to make signature
analysis of microprocessor
circuitry.

Hewlett-Packard
Model 5004 A

Directional Coupler

Ability to couple signals

NARDA Model

and other voltage supplies.

within a portion of the 3202B-10
10 MHz to 18 GHz frequency
range.

DC Power Supply 3 volts @ 3 amps HP 6281

Dual DC Power Supply 1 supply =0 to 7V HP 6236B

1 supply = +15V
Common ground OK.

DC Power Supply 30V - Isolated from ground HP 6216

7-2
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CORNER BRACKET (4)

#8 FILISTER-HEAD, POSI-DRIVE SCREWS

7-3.2

Figure 7-1. 6600A Series Programmable Sweep Generator, Rear Panel

to A12P8 is well clear of the
bottom mid-panel screw that
secures the front panel as-
sembly to the basic frame.

Front Panel, Disassembly and
Reassembly Instructions

a. Disassembly.

1.

Remove the front panel assembly
from the basic frame; refer to para-
graph 7-3.1.

The INCREASE/DECREASE
lever extends out approxi-
mately 1/4 inch beyond the
surfaces of the front panel
pushbuttons. Use care to
prevent bending the lever
shaft.
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2.

Disconnect the 5-wire connector
from Al12P4,.
Disconnect the 3-wire connector

from A12P8.

The Al2 and All PCBs are
interconnected using 4 in-
line-pin connectors (Figure 7-
4). When separating the two
PCBs, use care to avoid
bending connector pins.

Remove the six 1/2-inch 4-40 screws,
flatwashers, and lockwashers from
the Al2 PCB; separate the A12 PCB
from the A1l PCB.

Remove the knobs from the -

MANUAL SWEEP, MARKER AMPLI-
TUDE, and EXTERNAL ALC GAIN
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Al4P37

Figure 7-2. 6600A Series Programmable Sweep Generator, Bottom View
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Figure 7-3. 6600A Series Programmable Sweep Generator, Side View
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| /2-INCH 4-40 SCREWS, FLATWASHERS, AND LOCKWASHERS

All/A12 INTERFACE CONNECTORS

Figure 7-4. 6600A Series Programmable Sweep Generator, Front Panel Assembly

controls.
straight off.

To remove, pull knobs

Remove the eight 7/8-inch 4-40
screws, flatwashers, and lockwashers
from the A11 PCB.

Separate the A1l PCB from the front
panel.

b. Reassembly.

1.

Mount the All PCB onto the front
panel. Use care to insure that the
LEDs and pushbuttons are properly
aligned with their respective cutouts
on the front panel.

Reinstall the eight 7/8-inch 4-40
screws, flatwashers, and lockwashers
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so that they are snug, but not tight,
to the PCB.

Check each pushbutton, especially
those on the keypad, and insure that
none is binding. Reposition the All
PCB slightly, if required, to prevent
pushbutton binding.

Tighten the
screws.

eight All retaining

Reinstall the knobs on the MANUAL
SWEEP, MARKER AMPLITUDE, and
EXTERNAL ALC GAIN controls.

NOTE

The knob with the "shoulder"
goes on the EXTERNAL ALC
GAIN potentiometer.
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6.

7-3.3

The INCREASE/DECREASE

Rejoin the All and Al2 PCBs, as
follows:

(a) Position the A12 PCB so that the
male pins on P3 and P4 mate
with their respective female pins
on Al1J3 and A11J4. Insure that
the pins of A12P1 and A12P2 are
aligned with their mating pins on
Al11J1 and Al17J2.

(b) While observing the four con-

nectors, gently press the two
PCBs together until the connec-
tors are properly seated.

‘(c) Reinstall the six 1/2-inch 4-40

screws,
washers.

flatwashers, and lock-

Reconnect the 5-wire connector to
Al2P4 (green wire to pin 20); see
Figure 7-4.

Reconnect the 3-wire connector to
Al12P8 (brown wire to pin 1); see
Figure 7-4.

Reinstall the front panel assembly

into the basic frame; refer to para-
graph 7-3.1.

INCREASE/DECREASE Lever,
Switch-Assembly Replacement

lever switch~

assembly is not repairable in the field. In the
event of an electrical or mechanical failure,
the entire switch-assembly must be replaced.
To replace this assembly, proceed as follows:
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NOTE

The knob on the
INCREASE/DECREASE lever
is secured to the lever shaft
with an epoxy compound.
The removal of this knob may
cause its destruction.
Consequently, when ordering

a replacement IN-
CREASE/DECREASE  lever
switch-assembly, a re-
placement knob (WILTRON

part number 430-106) should
be ordered also.

Remove the front panel assembly from
the basic frame; refer to paragraph 7-3.1.

Disassemble the front panel assembly; re-
fer to paragraph 7-3.2.

Remove the knob from the
INCREASE/DECREASE lever (see NOTE
above).

Remove the two 1/4-inch 4—40 screws,
flatwashers, and lockwashers, and remove
the assembly from the front panel.

. Install the new assembly and secure using

the 4-40 hardware.

Install new knob on lever shaft, and se-
cure it in place using a quick-drying ce-
ment (such as a 3-minute epoxy com-
pound).-

Reassemble the front panel assembly; re-
fer to paragraph 7-3.2.

Reinstall the front panel assembly into
basic frame; refer to paragraph 7-3.1.

7-3.4 Rear Panel Assembly, Removal and

a.

Reinstallation Instructions
Removal.

1. Turn off ac power and disconnect the
input line voltage.

2. Remove the top and side covers from
the sweep generator as follows:

(@) Remove the 4 corner-brackets
from the rear panel of the sweep
generator, Figure 7-1.

(b) Slide the top and side covers to
the rear and remove.

There are dangerous charged-
capacitor voltages present on
P1 pins 3 thru 10 when pow-
er is removed. Discharge
these pins to chassis ground
before performing mainte-
nance.
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b. Reinstallation.

Disconnect the Molex connector from
Al4P1 (Figure 7-5).

Remove the six #8 fillister-head, po-

si-drive screws from the rear panel
(Figure 7-1).

Gently push the rear panel out from
the basic frame and lay it back on
the work surface. It is not necessary
to remove the rear panel assembly
completely; all rear panel compo-
nents are accessible with the panel in
this position.

The reinstallation proce-

dure for the rear panel assembly is a
reversal of the removal procedure.

=

7-3.5

A1l3 Switching Power Supply PCB,

Removal and Reinstallation

Voltages hazardous to life
are present through the
Al13/A14 Switching Power
Supply, even when power is
turned off and the ac line
cord is removed. Before per-
forming maintenance on this
power supply, observe the
following precautions:

After ac power is turned off
and the line cord is removed,

I/4-INCH 4-40 SCREWS AND LOCKWASHERS

Figure 7-5. 6600A Series Programmable Sweep Generator, Rear Quarter Panels

and Assemblies
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allow 5 minutes for the ca-
pacitor voltages to decay.

Avoid touching the terminals
on the 5A FB fuse, Al4F1,
(Figure 7-5) when power is
turned on. +165 Vdc is pre-
sent on these terminals.

a. Removal.

1.  Turn off the ac power and disconnect
the ac line cord from the Voltage
Selector Module.

2. Remove the top cover from the
sweep generator, as follows:

(a) Remove the two top, corner brack-
ets from the rear panel of the
sweep generator (Figure 7-1).

(b) Slide the cover to the rear and
remove.

3. Remove the ten 1/4-inch 4-40 screws
and lockwashers from the top cover
of the Al3 card-cage assembly, and
remove the cover.

4. Using the ejectors on the ends of the

PCB, eject the PCB from the XA1l3
socket.

b. Reinstallation. The reinstallation instruc-
tions are a reversal of the removal in-
structions.

NOTE

The Al3 PCB power supply
switching-frequency is in the
RF spectrum (50 kHz). To
prevent this RF energy from
being radiated, insure that
the card-cage cover is se-
curely seated and fastened
with all ten screws before
the ac power is reapplied.

7-4 6600A SERTES PROGRAMMABLE
SWEEP GENERATOR, OVERALL
CIRCUIT DESCRIPTION

The 6600A Series Programmable Sweep Gen-
erator is a microprocessor-controlled, broad-
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band sweeper that uses drop-in (rather than
plug-in) radio- and microwave-frequency
components. Like most other sweepers, the
6600A is organized into "mainframe" circuits
that are universal for all models and frequen-
cy components that are model-dependent.
For descriptive purposes, the model-depend-
ent circuits are subdivided into five classes:
Models 6609A/6617A, Models 6621A/ 6621A-
40/ 6629A/ 6629A-40, Models 6637A/ 6637A-

40/ 6638A/ 6647A/ 6648 A, Models
6653A/6659A, and Model 6642A. Overall
block diagrams for the 6609A/6617A,

6637A/6637A-40/6638A/664TA/6648A, and
6653A/6659A are provided in Figures 7-7 thru
7-9 respectively. ‘

a. Universal Circuits. The 6600A series uni-
versal circuits consist of the following
printed circuit boards (PCBs): Al2 Micro-
processor, All Front Panel, A1 GPIB In-
terface (Option 3), A2 Ramp Generator,
A3 Marker Generator, A4 Automatic
Level Control (ALC), A5 Frequency In-
struction, and A10 FM/Attenuator.

The Al2 Microprocessor PCB provides
overall control for RF signal generation.
As shown in Figure 7-7, the Al2 PCB
interfaces with the Analog Circuits via
the PP Bus, and with the front panel
controls via the A1l PCB. The Al2 PCB
is described in paragraph 7-6.1.

The All Front Panel PCB provides an
interface for all of the front panel push-
buttons except RESET and SELF TEST.
These two pushbuttons are connected di-
rectly to the Al2, where their activation
causes microprocessor interrupt routines
to be generated. The All PCB is des-
cribed in paragraph 7-7.1.

The Al GPIB Interface PCB is only in-
stalled for sweep generators containing
Option 3. This PCB provides interface
between the IEEE-488 Interface Bus (Gen-
eral Purpose Interface Bus--GPIB) and the
sweep generator. The Al PCB is des-
cribed in paragraph 7-8.1.

The A2 Ramp Generator PCB is the
sweep-generation source when either the
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TRIGGER-AUTO, -LINE, or -EXT OR
SINGLE pushbutton is used to select the
triggering mode. These three pushbuttons
control the A2 sweep ramp via the pP
BUS. Triggering for the A2 sweep ramp is
accomplished via the WP Bus for the single
sweep mode, via the EXT TRIGGER IN
line for the external sweep mode, or via
the AC LINE VOLTAGE input for the line
trigger mode. The remaining two input
lines, INTENSITY MARKER and EOB,
cause the A2 sweep ramp to dwell
momentarily. The INTENSITY MARKER
line causes the ramp to dwell when an
intensity marker is commanded. And the
EOB line causes the ramp to dwell during
an oscillator bandswitch (see NOTE). The
A2 PCB output lines include the RAMP
OUT signal that goes to the A5 PCB and
_the five signals that go to the rear panel
connectors: BANDSWITCH BLANKING
(+), (); RETRACE BLANKING (4), (-); and
SEQ SYNC. The A2 PCB is described in
paragraph 7-9.1.

NOTE

~ As shown in Figure 7-8, three
YIG oscillators are used to
generate a full-band sweep
with the Models 6637A/38A/
47A/48A. The frequency at
which the sweep (or CW
tuning) goes from a lower- to
a higher-frequency oscillator
(or from the heterodyne band
to the first oscillator band) is
known as the bandswitch
point.

The A3 Marker Generator PCB generates
the F0, M1, and M2 markers. The marker
frequency and mode (VIDEO, RF, INTEN-
SITY) data enters A3 via the pP BUS. The
frequency data is converted to an analog
voltage, compared with the RAMP, 0-10V,
signal, and used to generate the frequency
marker. The mode data selects the type
of marker to be displayed: either intensi-
ty, RF, or video. The RAMP, 0-10V,
signal is also buffered on A3 and supplied
to the rear panel HORIZ OUTPUT con-
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nector. The A3 PCB, in addition to
generating markers, also contains the log-
ic circuitry associated with the front
panel INCREASE/DECREASE lever. The
MODIFY SIGNAL line provides the input
to this logic circuitry. The frequency
data generated by this logic circuitry is in
the form of an 8-bit digital word. This
word is sent to the microprocessor via the
WP Bus. The A3 PCB is described in
paragraph 7-10.1.

The A4 Automatic Level Control PCB is
the control arm for the RF-output-signal
leveling loop. The input arm for the
leveling loop is either the built-in Cou-
pler/Detector that is used for internal
leveling, or it is the external coupler and
detector (or power meter) that is required
for external leveling. The output arm of
the leveling loop is the PIN switch attenu-
ator current-driver circuit (not shown)
located on the A6-A9 YIG Driver PCBs.
These current-driver circuits operate the
MOD DRIVER 1, 2, 3, and 4 lines used to
control Mod and PIN switch attenuation.
The A4 also performs the following func-
tions:

1.1t sets the magnitude of the RF output
power, which the user selects using the
front panel LEVEL pushbutton.

2.1t creates a "dip" in output power at the
RF marker frequency.

3.1t provides the RF SLOPE correction to
the output power signal.

The A4 PCB, in addition to controlling the
leveling loop, provides a latch for the
ATTN 1 through ATTN 4 control bits.
These control bits come from the micro-
processor and go to the A10 PCB. The A4
PCB is described in paragraph 7-11.1.

The A5 Frequency Instruction PCB gener-
ates tuning and bandswitch-control volt-
ages for the A6-A9 YIG Driver PCBs.
The bandswitch-control voltage is the
FCEN/VPF signal, and the tuning voltages
are the F CEN, AF>50 MHz, and F CORR
signals. There are three sweep-voltage-
producing sources in the sweep generator:
The A2 PCB, the front panel MANUAL
SWEEP potentiometer, and the Step Fre-
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quency DAC (digital-to-analog converter,
paragraph 3-7.2), located on A5. One of
these sources, as determined by the mi-
croprocessor, is selected on A5 and used
to generate the AF >50 MHz signal. The
center frequency, which the user selects
using the front panel FREQUENCY
RANGE controls, provides the F CEN
signal. And a correction voltage, which is
the sum of the FREQUENCY VERNIER
signal from the front panel and the Lin-
earizing ROM signal (see NOTE) from the
applicable A6-A9 YIG Driver PCB, pro-
vides the F CORR signal. The FRE-
QUENCY VERNIER signal enters A5 via
the WP Bus, and the linearizing ROM
signal enters via the FC (frequency cor-
rection) Bus. The A5 PCB also supplies a
tuning signal, AF<50 MHz, for the FM coil
in the YIG oscillator; this signal goes to
the Al0 PCB. The AF<50 MHz signal
sweeps the YIG oscillator via the FM coil
when the sweep width is <50 MHz. The
A5 PCB is described in paragraph 7-12.1.

NOTE

Many YIG oscillators, though
inherently linear, often have
linearity errors due to mag-
netic saturation effects. To
correct for linearity errors,
digital data providing up to
+64 MHz of frequency cor-
rection may be stored in
read-only memory (ROM). If
required by the installed YIG
oscillator, a Linearizing ROM
is mounted on the applicable
A6, A7, A8, or A9 YIG Driver
PCB.

The A10 FM/Attenuator PCB provides a
tuning current for the YIG Osc 1-4 FM
(frequency modulation) coils and the Osc
1 YIG tracking filter. The tracking filter
tuning current is derived from the
TRACK FILTER 1 voltage generated on
the A6 PCB. The FM coil tuning current
may be derived from either of two
sources: an external FM signal from the
rear panel via the EXT FM §LOCK INPUT
connector or a sweep width voltage from
the A5 PCB via the AF<50 MHz signal
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line. In addition to the FM and tracking
filter currents, the A10 generates an end-
of-band pulse (EOB) whenever a band-
switch occurs. The HET YIG SEL and YIG
1, 2, 3 and 4 SEL lines from the A6-A8
PCBs provide the input for the EOB cir-
cuit. The A10 PCB is described in para-
graph 7-13.1.

The Al4 Motherboard PCB provides an
interconnecting plane for the Al through
Al0 PCBs. It also provides interconnec-
tion via connectors between the Al-Al0
PCBs and the Al2 PCB, the rear panel
connectors, and the RF Deck components.
The Al4, PCB also contains diagnostic
(self-test) and PIN Switch port drive and
attenuator circuitry; it also contains part
of the switching power supply circuitry.
The Al4 PCB is described in paragraph
7-15.2.

The Al3 Switching Power Supply PCB, in
conjunction with the power supply circuits
on the Al4 PCB, provides power supply
voltages for the sweep generator circuits.
The A13/Al14 Switching Power Supply is
described in paragraph 7-15.1.

The Al18 GPIB Interface Connector PCB
provides a connecting plane for the Op-
tion 3 rear panel GPIB connector and
address switches. This PCB is installed
only on sweep generators containing Op-
tion 3. The Al8 PCB is described in
paragraph 7-16.

. Models 6609A/6617A. The model-depend-

ent circuits and components for the
6609A and 6617A consist of the A6
Het/YIG Driver PCB and the components
shown on the RF Deck.

The A6 Het/YIG Driver PCB provides
tuning and bias currents for the YIG tun-
ing coil. The tuning current is derived
from the three tuning voltages (F CEN,
AF >50 MHz, F CORR) supplied by the A5
PCB. The oscillator bias current is gener-
ated on the A6 PCB. In addition to tuning
and bias currents, the A6 PCB also gener-
ates a tracking f{ilter voltage, which is
supplied to the A10 PCB. This voltage
indirectly provides tuning for the YIG
tracking filter that is built into the 6617A
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YIG module. The other A6 output is the
HET YIG SEL line that is supplied to the
A10 PCB (6617A). The A6 PCB is des-
cribed in paragraph 7-12.3,

The RF Deck is a subassembly; it contains
all of the sweep generator RF compo-
nents.  This subassembly is described in
paragraph 7-14.

Models 6621A/6621A-40/6629A/6629 A-40.

The model-dependent circuits and compo-
nents for these four models are as follows
(Figure 7-8):

1. The 6621A and 6621A-40 consist of the
A6 Het/YIG Driver PCB, A7 YIG Driver
PCB, YIG OSC 1, YIG OSC 2, PIN
Switch, and Coupler/Detector.

2. The 6629A and 6629A-40 consist of the
A7 and A8 YIG Driver PCBs, YIG OSC
2, YIG OSC 3, PIN Switch, and Coupler
Detector.

The circuit description for the model-
dependent circuits is the same as that for
the 6637A/6638A/6647TA/6648 A circuits in
subparagraph d. below.

Models 6637A/6637A-40/6638A/6647A/

6648 A. The model-dependent circuits and
components for these five models consist
of the A6, A7, and A8 YIG Driver PCBs,
and the components shown on the RF
Deck (Figure 7-8).

The A6 Het/YIG Driver and the A7 and
A8 YIG Driver PCBs provide tuning and
bias currents for the Osc 1, 2, and 3 YIG
tuning coils. The tuning currents are
derived from the three tuning voltages (F
CEN, AF >50 MHz, F CORR) supplied by
the A5 PCB. The oscillator bias currents
are generated individually on each A6-A8
PCB. In addition to tuning and bias
currents, the A6 PCB also generates a
tracking filter voltage, which is supplied
to the A10 PCB. This voltage indirectly
provides tuning for the YIG tracking filter
that is built into the Osc 1 YIG module.
With the exception of the MOD DRIVER
signals previously described, the other
A6-A8 outputs are control lines. The SNB
and SNR lines are select-next-band and
select-next-ROM  lines, respectively.
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When the presently selected oscillator
band has reached its upper-most frequen-
cy, the SNB line selects the next oscil-
lator band and the SNR line eénables this
next oscillator band's linearizing ROM.
The HET YIG SEL and YIG 1, 2, and 3 SEL
lines are supplied to the A10 PCB. A
detailed overall description of the A6-A8
PCBs is given in paragraph 7-12.2. The
A6 PCB is described in paragraph 7-12.3,
and the A7 and A8 PCBs are described in
paragraph 7-12.4.

The RF Deck is a subassembly; it contains
all of the sweep generator RF compo-
nents. This subassembly is described in
paragraph 7-14.

Models 6653A/6659A. The model-depend-
ent circuits and components for the
6653A and 6659A consist of the A6-A9
YIG Driver PCBs and the components
shown on the RF Deck (Figure 7-9).

The A6 Het-YIG Driver and A7, A8, and
A9 YIG Driver PCBs provide tuning and
bias currents for the Osc 1, 2, 3 and 4 YIG
tuning coils. The tuning currents are
derived from the three tuning voltages (F
CEN, AF>50 MHz, F CORR) supplied by
the A5 PCB. The oscillator bias currents
are generated individually on the A6-A9
PCBs. In addition to tuning and bias
currents, the A6 PCB also generates a
tracking filter voltage, which is supplied
to the A10 PCB. This voltage indirectly
provides tuning for the YIG tracking filter
that is built into the Osc 1 YIG module.
With the exception of the Mod Driver
signals previously described, the other
A6-A9 outputs are control lines. The SNB
and SNR lines are select-next-band and
select-next-ROM lines, respectively.
When the presentiy-selected oscillator has
reached its upper-most frequency, the
SNB line selects the next oscillator band
and the SNR line enables this next oscil-
lator band's linearizing ROM. The HET
YIG SEL and YIG 1, 2, 3, and 4 FM COIL
SEL lines are supplied to the A10 PCB.
An overall description of the A6-A9 PCBs
is given in paragraph 7-12.2. The A6 PCB
is described in paragraph 7-12.3 and the
A7-A9 PCBs are described in paragraph
7-12.4. ‘
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The RF Deck is a subassembly; it contains
all of the sweep generator RF compo-
nents. This subassembly is described in
paragraph 7-14.

Model 6642A. The model-dependent cir-
cuits and components for the 6642A con-
sist of the A6 and A7 PCBs and the RF
Deck components, as shown in Figure 7-6.

The A6 and A7 YIG Driver PCBs provide
tuning and bias currents for the Osc 1 and
2 YIG tuning coils. The tuning currents
are derived from the three tuning volt-
ages (F CEN, AF>50 MHz, F CORR) sup-
plied by the A5 PCB. The oscillator bias
currents are generated individually on the
A6 and A7 PCBs. With the exception of
the MOD DRIVER signals previously de-

scribed, the other A6 and A7 outputs are
control lines. The SNB and SNR lines are
select-next-band and select-next-ROM
lines, respectively. When the presently-
selected oscillator band has reached its
upper-most frequency, the SNB line se-
lects the next oscillator band and the SNR
line enables this next oscillator band's
linearizing ROM. The YIG 1, 2, 3, and 4
SEL lines are supplied to the A10 PCB.
An overall description of the A6/A7 PCBs
is given in paragraph 7-12.2. The A6 PCB
is described in paragraph 7-12.3 and the
A7 PCB is described in paragraph 7-12.4.

The RF Deck is a subassembly; it contains
all of the sweep generator RF compo-
nents. This subassembly is described in
paragraph 7-14.
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7-5 6600A SERIES PROGRAMMABLE
SWEEP GENERATOR, OVERALL
TROUBLESHOOTING

Troubleshooting for the 6600A Series Sweep
Generators is facilitated by the self-test er-
ror codes described in paragraph 3-4. When
used with the supplemental flowcharts and
bleck diagrams provided in this section, these
error codes can be used to isolate most
malfunctions to the defective functional or
integrated circuit. A flowchart for trouble-
shooting the self-test error codes is provided
in Figure 7-10 (facing page).

7-6 A12 MICROPROCESSOR PCB
7-6.1

A12 Microprocessor PCB, Circuit
Description

The A12 Microprocessor PCB controls the
operation of the sweep generator. It also
provides, via the All Front Panel PCB, the
interface between the front panel pushbut-
tons and the analog sweep- and microwave-
generating circuitry. To provide this control,
the AlZ PCB contains an 8085 Microproces-
sor integrated circuit (IC), an 8279 Key-
board/Display Interface IC, 10k bytes of
read-only memory (ROM), and 512 bytes of
read/write memory (RAM). A block diagram
of the Al2 PCB circuitry is provided in
Figure 7-11. A diagram showing the distri-
bution of control-group data between the Al2
PCB and the A2-A5 and A14 PCB:s is provided
in Figure 7-12; descriptions of these data are
provided in Appendix III. A flowchart show-
ing the microprocessor's ac power-on op-
erational program is provided in Figure 7-13.
A parts locator diagram for the Al2 PCB is
provided in Figure 7-14. And the Al12 PCB
schematics (5 sheets) are provided in Figure
7-15.

The 8279 IC (U25) (Figure 7-11) interfaces
the microprocessor with the front panel push-
buttons and numeric displays. This IC, via its
scan lines (the SLO-SL3 &L CAD Bus), causes
the front panel pushbuttons and numeric-
display digits to be continually scanned.
When the user selects a pushbutton, an 8-bit
digitally coded word (keycode) representing
that pushbutton is sent over the COL1-COLS
Bus to the keyboard controller (8279), and

1-6600A/MB-OMM

eventually to the microprocessor. Converse-
ly, when the microprocessor selects a numer-
ic display for update, a likewise-coded word
representing the display segment is sent over
the NAO-NA3/NBO-NB3 Bus to one of the
three displays.

The Latch (U31) and Flash Logic (U34, U35)
circuits interface the microprocessor with
the EXTERNAL ALC GAIN CAL (ALC CAL),
SWEEPING, RF OFF, and UNLEVELED
(flashing) front panel LEDs. The interface
with the other (non-flashing) LEDs is via the
data bus and six latches on the A11 PCB.

The Bidirectional Buffer #2 circuit (U13)
interfaces the microprocessor with analog
PCBs A2-A5, ROM Bus latch A14U6, and
diagnostic (self-test) latches A14U7, U8, and
Ul0 - all on the motherboard. Also, if
Option 3 is installed, U1l3 interfaces the
microprocessor with the Al GPIB Interface
PCB.

The Control Signal Input Ports (U29, U30) are
latch/buffers that allow control signal data
from the A2, A3, and A4 analog PCBs, the Al
GPIB Interface PCB (Option 3 only), and the
All Front Panel PCB to be input into the
microprocessor.

The Bidirectional Buffer #1 circuit (U14)
buffers the input/output interface circuitry
from the microprocessor "kernel," the control
element on the Al12 PCB. This kernel con-
sists of:

a. 8085 Microprocessor (U2). U2 is a com-
plete central-processing unit (CPU); it
contains all of the necessary registers,
plus the arithmetic logic unit (ALU) and
control circuitry.

b. Address Decoders (U3, U4). U3 and U4
decode the A8-Al4 and A0-A7 address
lines, providing addresses for the memory
circuits.

c. 5101 RAM (U111, U1l2, U37, U38), RAM
Buffer (U10), and RAM Battery (Bl, U1).
The RAM circuits store the data input via
the front panel pushbuttons. The RAM
Battery provides operating power for the
read/write memory when the ac power is
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7-18

turned off, making this memory non-
volatile.

2716 ROM (U5-U9). The ROM circuits
contain both the microprocessor ac pow-
er-on operational program (Figure 7-13)
and the reset (default) parameter data
(paragraph 3-7.1).

Free-Run Socket (J9). J9 provides for
testing of the microprocessor. The re-
moval of J9 forces a series of no-opera-
tion (NOP) instructions on the microproc-
essor, thus causing it to free-run.

Port Decoders (U18-U23). The port de-
coders are divided between input and out-
put ports. U19-U21 are output port
decoders, U22 and U23 are input port
decoders, and U118 1is a port-decoder-
enable circuit.

U19-U21 decode the microprocessor out-
put-port data and select one of 24 output
ports. The selected port then receives
the data that the microprocessor has con-
currently sent over the data bus. The
output-port-select lines are SPO thru
SP23. The SPO0-SP15 lines go to the
analog PCB ports, located on the individu-
al A2-A5 and Al4 PCBs (Figure 7-12).
SP16-SP21 go to the front-panel non-
flashing LED ports, A11U1l thru Al1lU6.
The SP22 line goes to the front-panel
flashing LED port, A12U31. And the SP23
line goes to the GPIB Interface PCB pP-
data input port, A1U22 (Option 3 only).

U22 and U23 decode the microprocessor
input-port data and select one of the
eight latch/buffer circuit input ports.
When selected, the port then allows the
data that is concurrently on the Al4 PP
Data Bus to be input into the micro-
processor. The input port data is divided
into four types: diagnostics (self-test)
data, GPIB data (Option 3 only), IN-
CREASE/DECREASE lever frequency
data, and control-signal data. Input port
select lines SX1, SX2, and SX7 select the
diagnostics data; SX3 selects the GPIB
data; SX4 and SX29 select the IN-
CREASE/DECREASE lever frequency
data; and SX24 and SX25 select the con-
trol-signal data.

SERVICE-NORMAL Switch (S1). In the
SERVICE position, Sl interrupts the mi-
croprocessor and causes it to run a stimu-
lus routine for signature-analysis testing.

The Al4 Motherboard PCB components that
are functionally part of the microprocessor
circuitry comnsist of the Linearizer ROM
Latch, A14U6, and the Diagnostic (Self Test)
Latches A14U7, U8, and U10.

The Linearizer-ROM Latch, U6, supplies ad-
dress data to the linearizer ROMs located on
the A6, A7, A8, and A9 YIG Driver PCBs.
When clocked by SP5, U5 latches the micro-
processor-supplied ROM address data from
its input to its output circuit. The output-
circuit data is supplied to each of the YIG
driver PCBs, via the ROM bus.

The Diagnostic (Self Test) and Misc'l Signal
Buffers, U7, U8, and U110, are respectively
enabled by the $X1, SX2, and SX7 input-port
select lines from the microprocessor. When a
buffer is enabled, the data that has been
latched into its input circuit is allowed to
pass to its output circuit. The input lines to
the diagnostic buffers are as follows:

h. U7 Buffer:

1. L YIG 1 SEL, from A6 PCB.
2. L YIG 2 SEL, from A7 PCB.
3. L YIG 3 SEL, from A8 PCB.
4. L YIG 4 SEL, from A9.
5. HSNR 1, from A6 PCB.
6. H SNR 2, from A7 PCB.
7. H SNR 3, from A8 PCB.
8. H SNR 4, from A9.

i. U8 Buffer:
1. HDWELL, from A2 PCB.

2. L HET YIG SEL, from A6 PCB.
3. H FM DIAG, from A10 PCB.

j» U10 Buffer:

1. L OR, from A1l4U5 (switching power
supply).

2. L HL, from Al4U5 (switching power
supply).

(cont'd.)

Para. 7-6.1
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3. L LL, from A14U5 (switching power 5. L DWELL DETECTED, from A2 PCB.

supply). 6. HORIZ OUTPUT DURING CW, from
4. GPIBIN, from Al PCB (Option 3). X A16 connector.
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