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SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation. This product has
been designed and tested in accordance with inter-
national standards.

SAFETY SYMBOLS

A Instruction manual symbol: the

product will be marked with this

symbol when it is necessary for

"the user to refer to the instruc-

tion manual (refer to Table of
Contents).

? Indicates hazardous voltages.
&

Indicates earth (ground) terminal.

% The WARNING sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

CAUTION

SAFETY EARTH GROUND

This is a Safety Class I product (provided with a
protective earthing terminal). An uninterruptible
safety earth ground must be provided from the
main power source to the product input wiring ter-
minals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the product must be made inoperative
and be secured against any unintended operation.

BEFORE APPLYING POWER

Verify that the product is configured to match the
available main power source per the input power
configuration instructions provided in this manual.

If this product is to be energized via an autotrans-
former, make sure the common terminal is
connected to the neutral (grounded) side of mains

supply.

SERVICING

| WARNING |

Any servicing, adjustment, maintenance,
or repair of this product must be per-
formed only by qualified personnel.

Adjustments described in this manual
may be performed with power supplied
to the product while protective covers
are removed. Energy available at many
points may, if contacted, result in per-
sonal injury.

Capacitors inside this product may still
be charged even when disconnected from
its power source.

To avoid a fire hazard, only fuses with
the required current rating and of the
specified type (normal blow, time delay,
etc.) are to be used for replacement.
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Modcl 8340A - Scrvice

CONTROLLER
INTRODUCTION

The controller functional group consists ol thrce assemblics:

AS7 Marker/Bandcross board
A59 Digital Interface board
A60 Processor board

The Collowing scrvice information contains the thcory of opcration, schematic diagrams,
componcnt location diagrams, and troubleshooting information [or all of these boards., A
tablc of contents on the binder tab that precedes this section shows the organization of
this information.

Scveral troubleshooting approaches arc documented in this scction, including:

Self Test
Direct addressing of 1/0 devices

by front pancl key entrics. (Dircct 1/O Addressing)
Checks of individual circuitry

The troublcshooting information in the A60 Processor board scrvice section describes all
ol these procedures as they apply to the entire functional group, and this is where you
should begin. The troublcshoofing information in the service section of the other boards
applics only to the individual boards.

The first troubleshooting test should always be the 8340A’s sclf test that is run automati-
cally cither at powcr-on, or lollowing an instrumecnt presct.

The sccond troublcshooting step is to obscrve the 16 LEDs on the A60 Proccssor board. A
fault diagnostic table that intcrprets these LEDs is contained in the A60 Proccssor board
troublcshooting scction,

The dircct I/O method of troubleshooting is uscful when other, non-controller group
boards are contributing to the service problem; dircct 1/0O mcthods can check boards
throughout the instrument. Thesec mcthods are described in the general troubleshooting
information ound at the beginning ol Scction VIl in the Scrvice Introduction. The AG60
Proccssor troubleshooting scction, as mentioned above, has a truncated version of this
samc inlormation,

8-425/8-426
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Modcl 8340A - Scrvice

THEORY OF OPERATION

CONTROLLER SECTION - OVERALL DESCRIPTION
The controller group contains 3 PC boards:

AS57 Marker/Bandcross board
A59 Digital Interface board
A60 Processor board

The A60 Proccssor will still opcrate il' the A57 and A59 boards have been removed {rom
the instrument.

The HP 8340A has a 16-bit 1/0 data bus (DB 0-15) and a 5-bit 1/O address bus (ADR 0-4)
which runs throughout the instrument., The 1/O data bus is bidircctional, it scnds and
rcceives data from the instrument’s various digital circuits.

The [INSTR PRESET] key on the front pancl activates the Low-Instrument-PreSct-signal
(L1PS). Thec LIPS signal is also gencrated when the instrument is turncd on. LIPS ini-
tiatcs scveral cvents in the controller, these arc:

Override the A59 board’s ability to shut down the processor.

Disable access to RAM,

Reset both the instrument and display processors.

Activates all front panel LEDs as well as the 16 self-test LEDs.
The sclf test LEDs arc located on the A60 Proccssor board,

When LIPS is relcased the controller performs a sclf test containing the following steps:

Instrument processor internal registers are checked.

RAM is partially checked.

ROM is checked.

I/0 address bus (ADR 1-5) is checked.

1/0 data bus (DB 0-15) is checked.

The checksum of the calibration data is verified.
Rcfler to the Calibration Constants description in the Service Introduction,

The Analog-to-Digital Converter (ADC) is checked.
This circuit is located on the A27 Level Control board. The ADC is cssentially an
internal voltmeter which allows the instrument processor to monitor several dc
levels in the instrument. Examples of these arc; Modulation level, sweep voltage,
and ALC lcvcel,

If the scll test was initiated by an JINSTR PRESET), the instrument scts all front pancl
[unctions to a preset condition and begins opcration.
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Modcl 8340A - Scrvice

If the power switch was just turncd on, a signal called "Hi Power UP" (HPUP) gocs low.
This signal tclls the processor that, alter sclf test is complcted, it should restore previous
instrument sellings. The current instrument state, as well as all SAVE/RECALL rcgisters,
arc storcd in battcry powcrecd RAM flor this purposc.

Processor and Memory Description

The hcart of the controller is a 16 bit microproccssor. This processor dircctly intcrfaccs
with RAM and ROM.

Mcmory consists of the following:

UY ERASABLE PROGRAMMABLE ROM - 32k x 16.
The instruments firmwarc is storcd in this memory as wecll as default calibration
data,

ELECTRICALLY ERASABLE PROGRAMMABLE ROM - 2k x 10.
Protccted calibration data is storcd here.

RAM - 8k x I0. !
Working calibration data and SAVE/RECALL rcgistcr valucs arc stored in RAM.,
A backup battcry provides power to the RAM [or at Icast onc ycar when the
instrument’is disconnected from ac mains (or il the processor board has been
rcmovced (rom the instrument),

If the backup powcr to the ram should fail, working calibration data and SAVE/
RECALL rcgister information will bc lost. When the instrument is turned on,
protccted calibration data will be placed in RAM and "CALIBRATION RE-
STORED" will be displayed in the front pancl ENTRY display.

A59 Digital Interface Assembly Description

The digital interlface links the proccssor to the sweep gencrator, M/N oscillator, and the
20-30 synthesizer. The microprocessor rcad/write strobes are used to cnable cither bulfers
that scnd data to thc proccssor, or clock rcgisters that storc data sent from the proccssor,
Scvceral of these strobes operate registers located on other assecmblics. For cxample, the
phasc-lock indicators allow thc controller to dctcrminc which of the instrumecnt’s phasc-
lock loops arc unlocked, while the M/N controls are rcgisters that opcratc the M/N
oscillator,

The digital interfface connccts to the 16-bit data bus (DB 0-15). By usc of the LSTP (Low
SToP) signal, this asscmbly has the ability to stop all proccssor opcrations. When the pro-
cessor stops, the green "RUN".LED on the processor board is turnced off, LSTP stops the
proccssor when it is not nceded, or when it is nccessary to climinate all potential sources
of digital noisc (c.g. during forward sweceps). When the LSTP signal rclcascs the processor
to pcrform a task, the processor dcfers processing until it detecrmines that the LSRQ (Low
Scrvice ReQucst) signal is low, LSRQ can be sent low by the digital interfacc or by the
(ront pancl processor. Oncc LSRQ is scnsed low it can go high again and thc proccssor
will still finish all pending tasks bclorc checking this signal again,

8-428
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By usc of thc change dctcctors and the processor SRQ blocks, the controller responds to
the following:

Changes in the UNLOCK or OVYEN indicators

Changes in OYERMOD or UNLEYVELED conditions
Changes in the "EXTERNAL REFERENCE" switch position.
Any keystroke or RPG activity.

The proccssor also distinguishcs between Power On and Instrument Presct, and responds to
swcep cvents as indicated by the marker bandcross assecmbly.,

A57 Marker/Bandcross Assembly Description

The marker bandcross assembly generates markcers, controls the start and stop swcep
points, and dctermines bandcrossing points. Thc markcer/bandcross board also providcs
thc ront and rcar pancl swecep signal as well as scveral other rcar pancl interface signals,
The sweep-cvent memory stores numbers that correspond to voltages on the 0-10 volt
swcep signal. Each number stored in the memory represents a single sweep cvent, Sweep
cvents arc detected by the sweep comparator, which compares them against the 0-10 volt
sweep ramp. Sweep events include;

Turning markers on and off.
Stopping the sweep for a bandcrossing.
Stopping the sweep for the end of sweep and retrace.

The manual sweep DAC is used to of[sct the sweep-out signal when the instrument is in
CW or Manual modec. This DAC is also uscd as part of an algorithm to find thc currcnt
swcep position when changes are madce in frequency paramcters during an analog sweep
longer than 300 ms.

The sweep control block provides the capability ol starting and stopping the sweep cither
from thc rcar pancl or by thc sweep comparator, CRT Z-axis control circuits providc the

capability ol blanking thc swcep on a display for bandcrossings or retrace. Z-axis control
is also’used to intensify the display for markers.

The marker/bandcross board uses the LBX (Low Bandcross) signal to stop the analog
sweep at positions previously loaded in the sweep cvent memory by the processor. When
LBX is low, thc A59 Digital Intcrface causcs the processor to run, allowing the processor
to pcrform the tasks nccessary lor the sweep to proceed. This will be cither at a
bandcrossing, or at a rctracc at thc cnd of a sweep.

8-429/8-430
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CONTROLLER SECTION

TROUBLESHOOTING TO ASSEMBLY LEVEL

The controlicr Tunctional group consists of thec A57, A59, and A60 asscmblics.
Troublcshooting this scction should begin by going to the Overall Instrument
Troubleshooting guide in the Scrvice Introduction. There arc gencrally three levels of
troublcshooting [or thcse boards.

Self Test
The scll test is run on Power-On aflter pressing J[INSTR PRESET]. Two [ront

pancl LED’s, CHECK 1 and Il, givc a visual indication ol the scll test rcsults.
These indicators, and thcir mcaning, arc cxplaincd in in the above mentioncd por-
tion ol the Scrvice Introduction.

Front Panel Initiated Direct 1/0Q Addressing tests
The front pancl can be used to write to or recad [rom any 1/0 device.

Component Level Froubleshooting
Schematic diagrams, circuit thcory, and troublcshooting information arc provided.

The componcent Icvel troubleshooting scction associated with the A60 Processor board has
the majority of the Controller functional group assecmbly lcvel troubleshooting., There-
forc, somc diagnostics for A57 and A59 arc also includced in this scction.

Problems in cither the A57 Marker/Bandcross or A59 Digital Intcrfacc asscmblics show up
indircctly in other arcas of the instru ment’s opcration. Therclorc, most troublcshooting

for A57 and A59 should bc donc flirst through the overall instrument troubleshooting
guidc (located in the Scrvice Introduction).

8-431/8-432
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REPAIR PROCEDURES

BATTERY A60B1 REPLACEMENT

A60B! (HP Part Number 1420-0331) providces backup power to the instrument’s RAM 1C’s,
This RAM holds working calibration data and thc SAVE/RECALL rcgister valucs, When
the battery is delcctive or replaced, the above information will be lost. Howcver, as soon
as the instrument is rcassembled and turned on, the protected calibration data stored in
EEROM will be retricved and placed in RAM. "CALIBRATION RESTORED" will be
displayed in the instrument’s ENTRY display

This battery will provide backup power or at Icast two ycars, and has a shelfl lilc ¢cxceed-
ing 10 ycars. It is not rcchargcablc,

NOTICE

AGOBTI has a strong outer case. The case has been shown
to remain intact even when the battery is shorted or forci-
bly charged at a rate not exceeding 50 ma. However, if the
battery is abused mechanically, electrically, or thermally,
the following warning should be taken into acconnt.

WARNING §

This battery contains Lithium and Thionyl Chloride
(SOCL,), the latter in liquid form. If abused, this battery
represents a fire, explosion, and severe burn hazard.

Lithium can burn or explode on contact with moisture in the
air or water.

Thionyl Cloride is highly toxic, and on contact with air will
partially break down into Hydrochloric acid and Sulfur
Dioxide fumes which are also toxic and are extremely repul-
sive, strongly irritating, and are corrosive to the eyes, skin,
lungs, and mucous membranes. CONTACT A POISON
CONTROL CENTER OR DOCTOR IMMEDIATELY if a
person comes in contact with or breathes this material.

Do not attempt to charge this battery, as this may cause it
to rupture.

Do not damage or attempt to open the battery.

Do not heat above 212 degrees Fahrenheit (100 degrees Cel-
sius), expose contents to water, or incinerate. Determine if
state and local laws require disposal of Thionyl Chloride or
Lithium in a chemical waste disposal site, or return the
battery to the Hewlett-Packard Company, 1412 Foun-
taingrove Parkway, Santa Rosa, Ca. 95401, Attention; En-
vironmental Enginecring Department,

8-433
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Batteries that are dead have converted most of the Lithium
and Thionyl Chloride into non-toxic chemicals,

Replacement Procedure

)

8-434

CAUTION

The assembly mentioned below contains static sensitive
components. Any work performed on instrument PC board
assemblies should be done at a work station equipped with
an anti-static surface. Any persons working on this instru-
ment should wear a grounding strap that provides a path to
earth ground of no less than 1 Megohm and no more than
2.5 Megohms. All anti-static safeguards must conform to
state and federal safety standards and statutes. When han-
dling a PC board always hold it by the edges. Never touch
the finger contacts.

Disconncct ac mains [rom the instrument., Wait threce minutes belfore proceeding to
step 2.

Rcemove the instrument’s top cover and remove the A60 Processor board. Reler to
the front of any Scrvice Scction tab for an assembly location guide, il nccessary, to
locatc this asscmbly.

Remove the battery and disposc of it in a safc manncer, i.c. do not damage or inciner-
atc it. This battcry is not rcchargecablc. Do not attempt to charge it or intcrnal pres-
surc may causc it to rupturc. Mcasurc the voltage of the ncw battery belfore installing
it. Thc voltage should bc about 3.6 Vdc. Test the battery by placing a IOK Ohm
resistor across it and mcasuring the voltage output. The voltage should not drop to
Iess than 3.4 Vdc. If the battery is within voltage tolerance, install it. Do not set the
A60 Processor on bare metal as this may short out the new battery, possibly damaging
it.

Rcinstall the A60 Processor board. Replace the top cover and turn the power switch
ON. "CALIBRATION RESTORED" will be displayed in the front pancl ENTRY

display.
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A57 MARKER BANDCROSS ASSEMBLY,
CIRCUIT DESCRIPTION

INTRODUCTION

The A57 Marker Bandcross board generates the z-axis signal
required to place intensity markers on a CRT. If enabled by the
front panel, amplitude markers will be generated by sending a
marker signal to the leveling circuits. The same circuits that
detect markers are used to detect band crossings or the end of
sweep. These circuits will cause the sweep to be stopped and the
microprocessor to be activated. Other circuits interface with
rear panel interface connections. Hardware on this board is used
during self test to verify the operation of the 16-bit
microprocessor data bus.

SWEEP EVENT DETECTION (BLOCKS A, B, C, D, E, AND F)

A sweep event is a Marker, a Band Crossing or the End of Sweep.
Prior to the beginning of a sweep, the microprocessor will store
in the Sweep Event Memory (Block B) a series of numbers which
correspond to all the sweep events that are to take place during
a sweep. These numbers are loaded in the following manner:

1l. The processor sets the Address Register (Block A) to 0 (i.e.,
sets DB0-6 to zero then outputs address 12,R3:)

2. The processor writes into the Sweep Event Memory (Block B) a
series of numbers corresponding to the sweep events. The
Address Register (Block A) is automatically incremented after
each write to memory (address 12,R0: to Ul pin 5).

3. The processor sets the Address Register (Block A) back to 0.

Before a sweep begins, the processor determines how many sweep
events there will be in the sweep. For example, for a sweep
containing one bandcrossing and a marker, there would be four
sweep events: two for the marker, one for the bandcrossing, and
one for the end of sweep. The processor then computes at what
point in the sweep each event occurs and converts this
information to a number from 0-999 which corresponds to the 0-10V
sweep. This series of numbers is written into the Sweep Event
Memory (Block B) via data lines B0-B9. When the Address Register
(Block A) is set to location 0, the first number stored in the
memory appears at the input of the Sweep Comparator DAC U3 (Block
D). The DAC converts this number to a voltage between 0-10V. This
voltage is not available at the output of U3 but is compared
internally to the MKR RMP (marker ramp) 0-to-1l0V signal. When the
MKR RMP rises to a voltage equal to the value at which the DAC is
set, the output of U3 (pin 15) will fire comparator U6, and the
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first sweep event occurs. This causes the Marker and the
Bandcross flip flops (Block F) to be clocked. The data stored in
the flip flops and taken from data bits 10 and 11 of the RAM
(Block B, Ul5) determines what kind of sweep event will occur. A
marker is created by two sweep events. The first event turns the
marker on; the second turns the marker off. Markers are 1/1000 of
the display width. When a user attempts to change one of the
frequency parameters in the middle of a slow sweep (300 ms or
longer), the Sweep Event Detection circuitry (combination of
Blocks A through P) determines the position of the sweep,
allowing the instrument to phase-lock to a frequency appropriate
to the current sweep position. For faster sweep times, the
instrument will wait until the beginning of the next sweep to
make frequency changes.

ADDRESS REGISTER A

Ul and Ul0 comprise a 6 bit counter register. The counter is
preset when the microprocessor writes to I/O address 12,R3: via
Ul pin 11. The Address Register can be counted or incremented two
ways: first by the microprocessor writing to I/0O address 12,RO0:,
and secondly when timer U5B (Block E) fires. The signal from U5B
indicates that a sweep event has occured and that the Sweep Event
Detection circuitry (Blocks A through F) should get ready for the
next sweep event. The outputs of the Address Register (A0 through
A6) are used to-address the Sweep Event Memory (Block B).

SWEEP EVENT MEMORY B

U2 and Ul5 are RAMs each containing 128 8 bit bytes. They are
combined to provide 128 16 bit words of memory. Sweep events are
stored into the RAM when the microprocessor does a write to I/O
address 12,R0:. U8 and Ul6 (Block C) are buffers through which
the microprocessor reads or writes RAM data. The RAM is addressed
by the Address Register (Block A). In normal operation of the
instrument, only about 15 of the 128 words of RAM are used. Each
location used corresponds to a single sweep event that is to
occur during the sweep. The RAM has stored in it, the position
along the sweep where each event is to occur, as well as
informaton indicating what kind of sweep event each one is.

READ/WRITE RAM BUFFER C

U8 and Ul6 make a 16 bit bidirectional buffer which connects the
microprocessor with the Sweep Event Memory (Block B). When the
microprocessor sends I/0 Address 12,R0:, the buffer transfers
data from the instrument data bus (DBO thru DB1l5) to BO thru B15.
When the microprocessor sends I/0 Address 12,R2: data is
transfered the opposite direction (i.e., from the Sweep Event
Memory to the microprocessor). ‘
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SWEEP COMPARATOR D

U3 is a 10 bit DAC which compares the 0-to-10V MKR RMP (marker
ramp) to the binary number placed at its input by the Sweep Event
Memory (Block B). The MKR RMP (0-10V) is connected to the
V-Feedback input of U3 (pin 16). At the beginning of a sweep, the
output of the DAC will be below 0 volts. When the voltage applied
by the MKR RMP (0-10V) is equal to the corresponding digital
number at the DAC's input, the output will go above 0 volts.
Comparator U6 is set to trip when the output of the DAC rises
above 0 volts. For example if a Sweep Event is to occur at
mid-sweep, the following conditions would exist: the DAC would
have the number 500 decimal or 111110100 binary placed at its
digital input. Before the Marker Ramp gets to 5 volts, which
represents the exact middle of the sweep, the DAC output would be
below 0 volts and Comparator U6 output (pin 7) would be LOW. As
the MKR RMP approaches 5 volts, the output of the DAC would
approach 0 volts. When this occurs, the comparator will fire,
causing its output to go HIGH. When the comparator fires, R28,
R26 and R27 cause a 2 mV offset to be made to the positive input
of the comparator (pin 2). This ensures that the comparator that
just fired will not change states due to noise on the MKR RMP,
R32 (1l0v END OF SWP ADJ.) is adjusted to make the end of sweep
voltage equal 10.000 V.

RAM DATA UNSTABLE TIMER E

This circuit debounces the output of the Sweep Comparator (Block
D) and causes the Address Register (Block A) to be incremented
after each sweep event has been detected. U5B is triggered by the
comparator firing and outputs a 700 ns pulse. The pulse sets
timer US5A and also clocks the Marker/Bandcross Flip-Flops (Block
F). Timer US5A resets after 5.7 us and is used to keep Timer US5B
from being fired again until the circuits in Blocks A, B, C, and
D have had time to settle following a sweep event. U20B controls
the reset input of Timer U5B. The inputs of U20B are used to
disable the timer. pin 5 of U20B is connected to Ul2B pin 6
(Block M) and is HIGH when the sweep is stopped. This keeps the
timer from firing after the sweep has been stopped. pin 6 of U20B
is controlled by the microprocessor through register Ul8 (Block
L). This is set HIGH to disable the timer when the instrument
does its self-test.

MARKER/BANDCROSS FLIP-FLOPS F
UllB and UllA are used to store Bl0 and Bll from the Sweep Event
Memory (Block B). These two signals indicate what kind of sweep

event is to take place. Bit 10 is connected to UllB pin 12 and
sets the state of the MKR control line connected to its output
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(pin 9). When a Bandcrossing occurs the sweep will be stopped so
that the microprocessor can initiate phase-lock for that
bandcrossing. This is done by the LBX signal. When a Marker
occurs, the sweep is not stopped and the marker is generated as
the sweep progresses.

MANUAL SWEEP DAC G

The manual sweep DAC U4 is used only in MANUAL SWEEP mode. A
binary number between 0-1000 is written to the DAC. The digital
input of the DAC is connected to registers U9 and Ul7. The
microprocessor is connected to U9 and Ul7 via the I/0 Data Bus.
Data is clocked into these registers by strobe 13,R2: (Block K).
In MANUAL SWEEP mode the MKR RAMP should always be at 0 volts.
The U4 DAC converts its digital input to a voltage (0 to =10 V)
at its output, U4 pin 15. The Op Amp, U7, will invert this signal
to provide the 0 to +10V SWEEP OUT at TP5 (Block H).

The SWEEP OUT of Block G (U7 pin 6) is the result of either the
manual sweep DAC, U4, when MANUAL SWEEP mode is selected, or the
MKR RAMP when MANUAL SWEEP is not selected.

When the instrument is not in MANUAL SWEEP mode the input of the
DAC is set to 0 by the microprocessor and the MKR RAMP is simply
buffered by Op Amp U7.

The MAN GAIN (manual gain) adjustment, R33, is adjusted to obtain
10.000V at the sweep output when in MANUAL SWEEP and the manual
frequency is set to the maximum possible value for a given sweep.
For example: Set R33 to obtain 10.000V at TP4 when MANUAL SWEEP
is on and the rotary knob is turned clockwise until the manual
frequency is equal to the STOP frequency.

SWEEP OUTPUTS H

The SWEEP OUT is buffered by U30 and U27 which are connected to
the front and rear panel Sweep Output connectors. Floating
grounds are needed to eliminate ground loops which would cause
60Hz signals to appear on the sweep outputs. The front and rear
panel sweep output connectors are floating. Any low frequency
noise found on the floating front or rear panel sweep output
connectors is connected by the RTN lines to the non inverting
inputs of the buffer Op Amps. This allows the Op Amps to sense
and remove this unwanted noise. C21 and C22 are provided to
eliminate high frequecy noise.

READ STATUS BUFFER I

Buffer U24 enables the processor to monitor the state of the
following signals by doing a read from I/O address 12,Rl:
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l. The Sweep Comparator (CMP) pin 12
2. The Marker flip flop (MKR) pin 14
3. The High Sweep (HSP) line, pin 2
CONTROL REGISTER J

Register U23 enables the processor to directly control the state
of the various interface lines connected to the register. This is
done when the microprocessor writes data to I/0 address 13.R3:.
The data is then available continuously at the output of the
register.

AND gate U29A is used to control the RF Marker signal. When the
RF Marker signal is HIGH, it causes the RF Power Control circuits
to slightly increase the RF power. This is used as a marker. U29A
pin 1 is used to turn this feature on or off.

MICROPROCESSOR READ AND WRITE STROBES K

The instrument processor outputs I/0O address information on the
I/0 Address Bus (ADRO thru ADR4 plus ADR5 which becomes SIOA).
U28 decodes the address and generates the appropriate strobe.

These strobes are used throughout this assembly to either clock
registers causing them to store data found on the I/O data bus or
to enable buffers to place data on the I/O data bus so that the
Microprocessor can read it.

The outputs of U28 are LOW true pulses of about 500 ns.
SWEEP TRIGGER L

Multiplexer Ul9 selects either LINE or EXT (external) trigger
when the processor outputs the appropriate bits to the instrument
Data Bus (DB 10 thru DB 13), and U28 outputs address 13,R0:
(Block K). The output of Ul8 pins 5 or 7 will select the
appropriate Ul9 input (i.e., Ul8 pin 7 HIGH selects Line Trigger,
Ul8 pin 5 HIGH selects External Trigger). Ul8 pin 10 is used to
disable the RAM Data Unstable Timer (Block E).

The ZON (Z axis ON) line is also controlled by Ul8 in a similar
manner. The ZON signal when HIGH will force the Z-Axis line
(Block N) to be +5V. U25 is a 3 to 8 decoder which generates 500
ns pulses at its output each time the microprocessor writes to
I/0 address 13,Rl:. By writing appropriate numbers to this
register, the following events can occur:
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® Start the Sweep (U25 pin 11)

® Stop the Sweep (U25 pin 12)

® Trigger Enable (U25 pin 10)

® Clear the Bandcross Flip-Flop (Block F), (U25 pin 15).

U26B pin 9 is used to stop the sweep, or keep it stopped when it
has already been stopped by a sweep event. The sweep is stopped
when the signal is LOW.

STOP SWEEP CONTROL M
The sweep can be stopped by any of the following:

1. The Bandcross signal (LBX) applied to Ul2B pin 5 from the
Sweep Event Detection (Block F).

2. The Bandcross signal (LBX) applied to Ul2B pin 5 when driven
LOW by the Sweep Generator board. (NOTE: This will only occur
if the Marker Bandcross board fails to stop the sweep before
it gets to 12 volts.)

3. The Sweep Trigger (Block L, Ul2B pin 4) is told to stop by
the processor.

4. The Low Stop Sweep (LSSP) BNC on the rear panel is held LOW.

The Low Stop Sweep (LSSP) is an IN/OUT signal. As an input
signal, LSSP is applied to Ul2C pin 9 and is used to generate
HSP. As an output signal, it is taken from Ul3A pin 1 which is an
open collector line pulled up to +5V.

The HSP signal goes to all devices in the instrument that need to
respond to the sweep starting and stopping.

CRT Z—-AXIS CONTROL N

The Z-AXIS signal is normally used to drive the Z-axis input of a
CRT display. When this signal is 0 volts, the display will turn
its beam on with normal brightness. When it is at +5 volts, the
display turns its beam off (ie. blanks). When it is at -5 volts,
the display intensifies its beam. The 8340A Z-AXIS signal may be
used to turn the display off for bandcrossings, when the sweep .is
being reset (sweeper retrace), or at other times when the
instrument is waiting for a sweep to start. Z-AXIS is also used
to show markers by brightening the display. During all other
times the z-AXIS output is at 0 volts.
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U21 is a TTL NOR gate. The outputs (U21C and U21D) are pulled up
to +5 volts in the high state by R37 and R38. U21B is used to
provide Op Amp Ul4 with a LOW TTL reference voltage. U21D pin 13
is LOW when either HSP or ZON is high. This output is connected
thru R19 to Op Amp Ul4 that will put 0 volts on the NEG BLANK
(negative blanking) output. When both HSP and 7ZON are low, U21D
pin 13 will be HIGH and the NEG BLANK output will be at -5 Volts.
When U21 pins 10 and 13 are both LOW the Z-AXIS will be 0 Volts.
When pin 10 is HIGH and pin 13 is LOW Z-AXIS should be -5 Volts.
Pins 10 and 13 should never both be HIGH in normal operation.
When pin 10 is LOW and pin 13 is HIGH, Z-AXIS should be +5 Volts.
VR1l, VR2, and VR3 provide protection against a DC voltage that
might be applied to the output connector. C23 and C24 provide
frequency compensation to keep the Op amps stable.

INTERFACE SIGNALS

1. 8410B INTERFACE: The following signals from this board are
needed when the 8340A is connected to the 8410B:

a. 0-to-10v SWEEP (Drives the X-axis of the Display)

b. STOP SWP (Allows the 8410B/C to stop the Sweep)

€. NEG BLANK (Does Display blanking)

d. Z-AXIS (Used to generate markers on the Display)

e. 8410 EXT TRIG (Used to initiate 8410B/C to phase-lock
every time the 8340 phase-locks i.e., new CW frequency or
start of sweep.)

2. 8755C INTERFACE: The following signals from this board are
needed when the 8340A is connected to the 8755C and it is
desired to use ALTERNATE SWEEP:

a. 0-to-10V SWEEP (Drives the X-axis on a Display)

b. Z-AXIS (Controls Blanking and Marker generation)

c. LALTEN (Low indicates Alternate Mode Enabled)

d. LALTSEL (Low indicates Alternate State Active)

e. LRETRACE (Low indicates Retrace used to synchronize with
the start of sweep)

3. PLOTTER INTERFACE:
a. MUTE bar (Used to freeze the servo for Bandcrossings)
b. PEN LIFT (Used to raise the pen for retrace and,

optionally, for bandcrossings)
c. 0-to-10V SWEEP (Used to drive the X-axis)
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A57 MARKER BANDCROSS ASSEMBLY, TROUBLESHOOTING
CHECKING MICROPROCESSOR I/O ADDRESS STROBES

U28 (Block K) is connected to the I/O address bus and generates
all of the I/O strobes used on this assembly. The strobes on the
output of U28 can be checked using the front panel to write
directly to U28's I/O address while monitoring the IC's outputs.
This would be done as follows: Press [INSTR PRESET], then
[MANUAL] sweep key. Connect a Logic probe to the output that is
to be checked. At the front panel, enter the corresponding I/O
address., The I/0 address i3 written on the lines connected to the
output of U28. For example, the WRITE RAM signal is marked,
12,R0:. The number 12 is called the CHANNEL and the number 0 is
called the SUBCHANNEL. This is entered in the front panel as
follows: [SHIFT] [GHz] [1] [2] [Hz] -.setting the I/O channel and
[SHIFT] [MHz] [0] [Hz] - setting the I/O subchannel. Once this
has been done, Press [SHIFT] [KHz]. Make entries by pressing the
step keys, using the RPG or by making data pad entries. Each
entry will cause the WRITE RAM strobe to be generated. This will
be a LOW True signal, approximately 500 ns wide, that can be
monitored with the logic probe. It can also be seen on a storage
scope. Refer to "Direct I/O Addressing" in Section VIII, Service
Introduction, for more informaion.,

CHECKING MICROPROCESSOR OUTPUT DEVICES

The following devices are microprocessor output devices: Ul, U1l0,
U8, Ule, U1l8, U25, U9, Ul7 and U23. These can be checked by using
the front panel to write directly to the I/0 addresses as
described above. To do this, the I/O channel and subchannel must
be entered at the front panel. These numbers can be found by
reading the I/0 address from the schematic on the write input of
the device. After the address has been entered, Press [SHIFT]
[KHz] . Entries can now be made directly to the device you are
interested in. Monitor the outputs at the same time you enter
numbers that will affect the signals of interest. For example, if
the signal of interest is taken from DB2 of the I/0O data bus,
enter the number 0 and observe the register output; it should go
LOW. Then enter the number 4 and observe that DB2 goes High. Note
that if U8 and Ul6 are being checked, the outputs are only valid
during the time the write strobe is LOW. Note that the instrument
should be in MANUAL sweep mode so that the normal operation of
the instrument does not cause the devices being tested to be
written into.
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CHECKING MICROPROCESSOR INPUT DEVICES

Input devices can be checked in a similar manner as the output
devices. The front panel is used to set up the I/0 channel and
subchannel as before. U24, U8, and Ul6é are the only input devices
on this assembly. After setting the correct address on the front
panel, press [SHIPFT] [Hz]. Each time [Hz] is pressed, the
instrument will read from the addressed I/0 device and display
the results in the entry display in both decimal and octal
formats. By shorting each input of the input devices to +5v or
ground, each input can be checked.

VERIFICATION
Power On Checks

When the 8340A goes through Power On or Instrument Preset, the
Marker Bandcross board is partially checked out. The instrument
processor uses the circuitry in Blocks A, B, C, and K to verify
the I/0 data bus. This is done by sending data to the Sweep Event
Memory (Block B) and then reading it back. In this manner, it can
determine if any of the 16 data bits are open or shorted. If the
Instrument Check light II goes off following Power On or
Instrument Preset, this indicates that the above test has passed.

If the light is on, a problem is indicated. Further information
about the problem can be obtained by decoding the 16 self test
LEDs on the processor board. (Refer to the A60 Processor board
documentation). When the Marker Bandcross board is removed from
the instrument, the front panel Instrument Check light II should
go on indicating that this test has failed.

Isolating the Problem

To help verify that the problem is on the A57 MARKER/BANDCROSS
board, it may be usefull to remove the A57 assembly and observe
the instrument behavior. With A57 removed, the following should
occur:

1. Following Power ON or Instrument Preset, Instrument Check
light II should stay on and instrument Check light I should
go off. All 16 self test LEDs on the processor board should
remain on.

2. When sweeping, the sweep should stop at 12 volts before
resetting. NOTE: the sweep will not be measurable at the
front or rear panel connectors since the buffers for these
signals are on the A57 board which has been removed. The
sweep can be checked on the A58 Sweep Generator.
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3. The instrument should lock up properly in CW or MANUAL and
perform normally except for the absence of sweep output and
display blanking.

4, In a multi band sweep, bandcrossings will all occur when the
sweep gets to 12 volts instead of the correct places.

SWEEP DETECTION CIRCUITS: (Blocks A through F)
Verification of Blocks A Through F

Press the following controls: [INSTR PRESET] [SWEEP TIME] [2] [O]
[SEC] [SHIPFPT] [M2]. Observe the left most front panel display.
This should indicate the band number as the instrument goes from
band to band. Observe that the green SWEEP LED goes out at band
crossings. If the numbers are not changing, this indicates that
LBX (Block F) is not being generated. If the numbers seem to
rapidly count from 1 through 5 , this indicates that LBX (Block
F) is not being pulled LOW as it should when the sweep
progresses. LBX is the main output of the SWEEP DETECTION
circuits.

Troubleshooting Blocks A Through F

Once deterimined that the problem is in Blocks A through F,
perform the following tests:

Block D:

1. Press the following keys: [INSTR PRESET] [delta F] [1] [Mz]
[SWEEP TIME] [1] [0] [sec].

2. Verify that U3 pin 16 has a 10 second 0-to-10V ramp present.

3. Check the B9 through B0 inputs of DAC U3 for the following:
(B9) 1111101000 (BO).

4, U3 pin 15 should be below 0 volts until the sweep gets to 10
volts. As the sweep rises above 10 volts, the voltage at pin
15 should rise above 0 volts, and comparator U6 should fire,
forcing CMP (U6 pin 7) HIGH for about 50 ms.

Block E:

1. Press the following keys: [INSTR PRESET] [delta F] [1] [MHZ].

2. Trigger a scope on the rising edge of CMP (U6 pin 7) and

observe that U5B should have a 700 ns positive pulse at pin 5
and an inverted identical pulse at pin 12.
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3. Observe that each time U5B fires, U5A should also fire,
creating a 5.7 us positive pulse at UBA pin 13.

4. Make sure that U5B pin 11 is not stuck LOW. It should only go
LOW when the 8340A is not sweeping.

Block F:

1. Press tne following Keys: [INSTR PRESET] [START FREQ] [1]
[GHz] [STOP FREQ] [1] [3] [GHz] [SWEEP TIME] [1] [0] [O]
[msec] [M1l] [8] [GHz] [M2] [1] [1] [GHz] [MKR delta].

2. UllB pin 9 MKR should be a HIGH for 30 ms, then LOW for about
100 ms repetitively.

3. UllA pin 5 should go HIGH for about 50 ms when the SWEEP OUT
TP5 gets to about 4 volts. When the SWEEP OUT gets to 10
volts, there should be another 50 ms pulse.

4, UllA pin 1 should have a single 500 ns pulse applied by U25
at the end of each sweep. If not present, check U25 (Block L)
using direct I/O addressing. Refer to the direct I/0
addressing description in the Service Introduction.

Block C:

Bi-directional buffers U8 and Ul6 are thoroughly verified by the
Instrument Preset/Power On tests. If Instrument Check Led II is
off, the buffers are good. Use direct I/O addressing to verify
that data can be sent from DB0-DB1l5 to B0-Bl5. To verify the
other direction from B0-B1l5 to DB0-DB1l5, do the following:

l. Press [INSTR PRESET] then [SINGLE] SWEEP. Do a read from
address 12,R2: (reads sweep event from RAM). Press [SHIFT]
[GHz] , enter address [1l] [2] and press any terminator (i.e.,
[GHz], [MHz], [kHz], [Hz]), press [SHIFT] [MHz], enter
subchannel [2], press any terminator, press [SHIFT] [Hz]
(read) .

NOTE

Pressing [SHIFT] [XTAL] will cause the
8340A to pause at the next band crossing.
Pressing [SHIFT] [Hz] may read a
different value. Then press [SHIFT] [INT]
to advance to the next band crossing and
[SHIFT] [Hz] to read.

2. The entry display should show an octal number and its decimal
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equivalent. Convert the octal number to binary. This is the
number that should be setting on B0 through Bl15. It is
important to realize that in order for B0 through Bl5 to be
correct, the SWEEP EVENT MEMORY must have been properly
loaded with this number. This loading is done through U8 and
Ul6. It is therefore necessary to first check to see if U8
and Ul6 can transfer data from the instrument Data Bus to the
Marker Bandcross Bus (B0 through B1l5). Before Replacing U8 or
Ul6, verify that the two I/O strobes 12,R2: and 12,R0 are
being generated by U29 (Block K). If the problem only
involves a few bits, the self test leds on the A60 Processor
board can be used to indicate which bits are incorrect. If
all leds are on, this indicates that the problem may have to
do with Blocks A, B, E, or K.

Block A:

1. Do the following: Press [INSTR PRESET], [SINGLE] SWEEP,
[SHIFT] [XTAL], [SHIFT] [GHz], enter [1] [2] and press any
terminator, [SHIFT] [MHz], enter [3] and press any
terminator, [SHIFT] [KHz] (write), enter [0] and press [Hz].
This should Clear Ul and Ul0. Verify that lines A0 through A6
are LOW.

2. Enter the numbers [1], [21, [4], (8], [1] [6]1, [3]1 [2]., [6]
[4], using the front panel. These entries should be latched
into Ul and Ul0 and appear on the A0 through A6 lines. For
example, when the number 16 has been entered, the A bus
should be (A6) 0 01 0 0 0 0O (AO0).

3. Press [0] [Hz] [SHIFT] ([MHz] [0] [Hz]. The A Bus should be
all LOW. Note that eacnh time a [STEP] key is pressed, the
number on the A Bus should ‘be incremem$ed by 1. The numbers
should be 0 = (A6) 0 0 0 0 0 0 0 (AO); 32 = (A6) 0 1 0 0-0 O
0 (a0); 15 = (A6) 000 1L 11 1 (AO). U29B pin 5 should be
HIGH throughout this entire test. U29B pin 6 should follow
U29B pin 4.

Block B:

Use direct I/0 addressing to check that the READ/WRITE RAM BUFFER
(Block C) is able to place data on the B-BUS (BO through Bl5).
Use this Test for Block A to verify that the A-BUS can be
controlled properly. Make sure that U8 and Ul6. can read the B-Bus
as follows:

1. Press [INSTR PRESET], [SINGLE] SWEEP, [SHIFT] [GHz], enter
[1] [2] and press any terminator, press [SHIFT] [MHz], enter

[2] and press any terminator, press [SHIFT] [Hz] to read,
then [SHIFT] [MHz] [2] [SHIFT] [Hz].

8-451

Scans by HBO9HCA and HB9FSX




Model 8340A - Service

2. Alternately short each B-BUS line to + 5V and ground. After
each short is made, press [SHIFT] [Hz], and note that the
octal number in the entry display should indicate the
appropriate bit forced HIGH for shorts to +5v, and LOW for
shorts to ground.

3. In the above check, if all pass, it should be possible to

store and read back numbers in the SWEEP EVENT RAM by doing
the following:

Press [INSTR PRESET] [SHIFT] [XTAL] [SHIFT] [SINGLE] SWEEP
[SHIFT] [GHz] [1] [2] [HZz]

Locations in RAM can now be written as follows:
Press [SHIFT] [MHz] [3] [Hz] [SHIFT] [kHz] to write then:
[a] [a] [a] [Hz] (aaa = RAM address from 0 through 127)

Then press [SHIFT] [MHz] [0] [Hz] [SHIFT] [kHz] to write
then:

[d]l [d] [d] [HZ] (ddd = data to be written to RAM)

It is only necessary to check through address 15. Use the
above commands to write into RAM a sequece of numbers. Then
verify that the numbers are properly stored in the RAM by
pressing:

[SHIFT] [MHz] [3] [Hz] [SHIFT] [kHz] [a] [a] [a] [Hz] [SHIFT]
[MHZz] [2] [Hz] [SHIFT] [HZ]

Note: aaa is the RAM address. The read data from the RAM will
be displayed in decimal and octal in the entry display.
Verify that it matches the sequence of numbers entered.

VERIFICATION AND TROUBLESHOOTING OF BLOCKS G THROUGH N

The Manual Sweep DAC (Block G) and the Sweep Outputs (Block H)
can be checked simply by putting the front panel in MANUAL and
while monitoring the sweep outputs on the front or rear panel
turn the rotary control and observe that the voltage is 10 volts
when the MANUAL frequency is as high as possible and that it is 0
volts when the frequency is adjusted as low as possible. It
should be continuously variable in between. Note: for this test
to work, the MKR RAMP must be at 0 volts. This should always be
the case in MANUAL sweep.

The Sweep Trigger (Block L) can be checked from the front panel.
Press [INSTR PRESET] and observe the green SWEEP LED., It should

8-452

Scans by HBO9HCA and HB9FSX




Model 8340A - Service

be on during the sweep and go out momentarly for each
bandcrossing and for the end of sweep. Press the EXT (external)
Trigger button, make sure there is no external trigger signal,
and observe that the sweep stops. Then use a logic pulser or
other means to create a single external trigger. vVerify that the
instrument makes a complete sweep but does not continue to sweep.
To check the line trigger, select [delta F] and enter [1] [MHZz]
so the instrument will be able to make 10 ms sweeps. Observe that
the sweep repitition rate is slower when in [LINE] trigger.

The Sweep Event Detection circuitry can be verified by making the
following set up:

[INSTR PRESET] [START] [3] [GHz] [STOP] [6] [GHz] [M1l] [4]
[GHz] [M2] [5] [GHz] [MKR delta] [1]

Monitor the Sweep Output and the Z-axis signal on a scope. The
Sweep Output should stop at 10 volts before being reset for the
next sweep. If the sweep goes to 12 volts, something is wrong.
Observe the Z-axis signal to see if the [MKR delta] is on for the
middle portion of the sweep. Now turn off the Delta Marker and
observe if two markers are indicated by the Z-axis signal. U6 pin
7 should have a pulse on it for each sweep event. If this does
not occur, slow down the sweep to 200 sec and turn all markers
off. Measure the inputs of U3 to see if the binary number that is
input is correct. It should be 1000 decimal or in binary it
should be: (bit 10) 1 1 1 11 01000 (bit 0). This number
represents a 10V set point for the comparator.

The Ram Data Unstable Timer. (Block E) should be checked for the
5.7 us and 200 ns pulse widths. Make this check by clocking a
scope on the CMP signal (Block D, U6 pin 7). The instrument
should be in Instrument Preset state.

If U2 and Ul5 are suspected, A0 through A6 can be checked via DSA
using the I1/0 data test found with the A60 Processor
documentation. If these signatures are incorrect, make sure that
the Ram Data Unstable Timer (Block E) is not clocking the Address
Register. This should be disabled by putting the instrument in
MANUAL sweep while performing the test.
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Figure 8G-3. A57 Marker/Bandcross, Component Location Diagram
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AS57 Marker/Bandcross Pl Pin 1I/0 (1 of 3)

Model 8340A - Service

Pin Mnemonic Levels Source Destination
1 GND PLANE oV INSTRUMENT GROUND *0

56 GND PLANE oV INSTRUMENT GROUND *0

2 HMRKR TTL (HIGH TRUE) J XA26P1-43
57 LINE TRIG LINE FREQ 7 TO 10V A62-CR1 CATHODE/A62R1| L

3

58 LRETRACE TTL (LOW TRUE) J F A62J31-11, 25
4

59 LALTSEL TTL (LOW TRUE) J A62J31-10, 24
5

60 LALTEN TTL (LOW TRUE) J A62J31-9, 23
6

61 MUTE TTL (HIGH TRUE) J A62J31-8, 22
7 .

62 8410 TRIG TTL J A62J31-7

8

63

9

64

10

65

N

66

12 HMRKR TTL (HIGH TRUE) J XA26P1-43
67

13 HSP TTL (HIGH TRUE) M N

68 LINE TRIG LINE FREQ 7 TO 10V A62-CR1 CATHDDE/AB2R1| L

14 LIPS TTL (LOW TRUE) XAB2P1-36/A62J1-19 *NOT USED
69 LBX TTL (LOW TRUE) *F M XA59-69
15 SIDA TTL (LOW TRUE) XAGOP1-15 *K

70 GND PLANE ov INSTRUMENT GROUND *0

16 SI0B TTL (LOW TRUE) XAB0P1-16 *NQOT USED
N GND PLANE ov INSTRUMENT GROUND *0

17 ADRD TTL XAGOP1-17 *K

72 GND PLANE ov INSTRUMENT GROUND *0

18 ADR2 TTL XAGOP1-18 *K

73 ADR1 Tl XA60P1-73 *K

19 ADR4 TTL XA60P1-19 *K

74 ADR3 TTL XAB0P1-74 *K

A single letter in the source or destination column refers to a function block on this assembly schematic.

An asterick (*) denotes multiple sources or destinations; refer to the A62 Motherboard Wiring List for a

complete representation of signal sources and destinations.

Scans by HBO9HCA and HB9FSX

8-457



Model 8340A - Service

A57 Marker/Bandcross P1 Pin I/0 (2 of 3)

Pin Mnemonic Levels Source Destination
20 0B0 TTL *C XA60P1-20 *ACGJ
75 GND PLANE oV INSTRUMENT GROUND *0

21 DB2 TTL *C XABOP1-21 *ACGJ
76 DB1 TTL *C XABOP1-76 *ACGJ
22 DB4 TTL *C XAB0OP1-22 *ACGJ
17 DB3 TTL *C XABOP1-77 *ACGJ
23 DB6 TTL *C XAB0P1-23 *NCGJ
78 DB5 TTL *C XABOP1-78 *ACGJ
24 DB8 TTL *C XABOP1-24 *C 6

79 DB7 TTL *C XA60P1-79 * 6 J
25 DB10 TTL *C | XABOP1-25 *C L

80 DB TTL *C XA60P1-80 * 6

26 DB12 TTL *C | XABOP1-26 * L

81 DB11 TTL *C | XABOP1-81 * L

21 DB14 TTL *C | XAB0P1-27 * L

82 DB13 TTL *C | XAB0P1-82 * L

28

83 DB15 TTL *C | XABOP1-83 *C L

29 GND PLANE ov INSTRUMENT GROUND *0

84 GND PLANE ov INSTRUMENT GROUND *0

30 GND PLANE ov INSTRUMENT GROUND | *0

85 GND PLANE v INSTRUMENT GROUND *0

31 GND PLANE ov INSTRUMENT GROUND *0

86 GND PLANE ov INSTRUMENT GROUND *0

32

87

33

88

34 GND PLANE ov INSTRUMENT GROUND *0

89 GND PLANE ov INSTRUMENT GROUND *0

35 +20V +20V XA52P1-16, 40 *0

90 | 420V +20V XA52P1-16, 40 *0

36 +6.2V +5.2V XAB2P1-17, 18, 41, 42 *0

91 +12V +12V XA52P1-9, 33 *NOT USED
37 +5.2V +56.2V XA52P1-17, 18, 41, 42 *0

92 | +5.2v +5.2V XA52P1-17, 18, 41, 42 *0

A single letter in the source or destination column refers to a function block on this assembly schematic.

An asterick (*) denotes multiple sources or destinations; refer to the A62 Motherboard Wiring List for a
complete representation of signal sources and destinations.
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A57 Marker/Bandcross P1 Pin 1/0 (3 of 3)

Model 8340A - Service

Pin Mnemonic Levels Source Destination
38 ~15V —15V XAB6P1-15, 30 *0

93 —b.2V —5.2V XA63P1-18, 36 *0

39 =10V —=10V XAB3P1-12, 13, 31, 32 *NOT USED-
94 —=10V -0V XAB3P1-12, 13, 31, 32 *NOT USED

40 GND PLANE ov INSTRUMENT GROUND *0
95

4 NEG BLANK 0, +5v N A62J31-1, 15
96 MKR RMP 0 TO 10V SWEEP XAB8P1-96 DG

42 RFSWP 10V/SWEEP H XA27P1-17
97 | Z-AXIS BLANK | +5V/—5V N A62J31-2, 16
43 FPNLSWP 10V/SWEEP H A62J9-SMC CENTER
98

44 RPNLSWP 10V/SWEEP H A62J8-SMC CENTER
99 FPNLSWP RTN | 0OV H

45 RGND ov STAR GND POINT *0

100 RPNLSWP RTN | ov H *

46 RGND ov STAR GND POINT *0

101 RGND ov STAR GND POINT *0

47

102

48

103

49 HULH TTL (HIGH TRUE) A62J19-16 *NOT USED.
104 HULH TTL (HIGH TRUE] A62J19-16 *NOT USED

50

105 HRFON TTL {HIGH TRUF) J *

51

106 EXT TRIG EXTERNAL SOURCE LEVEL | A62J31-4, 18 L A62J31-4, 18
52

107 LSSP TTL (LOW TRUE) M A62J31-5, 19
53

108 | PEN LIFT CLAMP AT 56V J A62J31-6, 20
54 LSRQ TTL (LOW TRUE) * *NOT USED

109 PEN LIFT RTN | OV J A62J31-21

55 GND PLANE ov INSTRUMENT GROUND *0

110 GND PLANE ov INSTRUMENT GROUND *0

A single letter in the source or destination column refers to a function block on this assembly schematic.

An asterick (*) denotes multiple sources or destinations; refer to the A62 Motherboard Wiring List for a

complete representation of signal sources and destinations.
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A59 DIGITAL INTERFACE ASSEMBLY,
CIRCUIT DESCRIPTION

INTRODUCTION

The Digital Interface board communicates to the Microprocessor the
tasks which need to be performed. In normal operation of the
instrument, the Microprocessor stops running when all tasks are
completed. This control .(when the processor runs) is done via the
LSTP. (Low STop Processor) control line (Block H). Many I/O
addresses are decoded on the board that are used to latch data
from the I/0 data bus for several assemblies that are external to
this board. Some signals are latched on the A59 Digital Interface
and then sent to other assemblies via the motherboard. An example

is Block E.

Phase Lock Indicators and Control (Bldék B) also reside on the
board.

MICROPROCESSOR READ/WRITE STROBES A

The three decoders (Ul2, Ul9, and U26) decode 24 possible I/O
addresses. The outputs of these 3-to-8 line decoders are used by
circuits both on and off the A59 board to clock latches connected
to the I/0O bus or to enable buffers connected to the bus for input
operations. There are also several decoders on other PC boards
where additional addresses are decoded. SIOB is a 500 ns pulse
which enables the three decoders. While they are enabled, the
logic signals on ADRO through ADR4 are used to select specific I/O
addresses. For example, I/O address 3,R3: (Channel 3, Subchannel
3) causes a 500 ns strobe at Ul9 pin 7 when lines ADR4 through
ADRO are (ADR4) 0 1 1 1 1 (ADRO) and at the same time SIOB is LOW.

PHASE LOCK INDICATORS AND CONTROL B

The six Phase-lock loops in the instrument can be monitored to
determine if they are locked by writing into the U24 register a
mask that will select individual Lock Indicator signals and allow
the processor to test them via Ul8 Processor Service Request
circuits (Block H). During instrument operation, the instrument
processor sends data to U24 register that sets up U25 and Ull to
monitor the Phase Lock Indicators. These indicate either a locked
or unlocked condition for a particular 8340A function. The outputs
of U24, pins 2 and 12, are inverted by U22A and U22B. U22A and
U22B are RS flip-flops wired as inverters. These inverted signals
are used to set flip-flops U22C and U22D. The outputs of these
flip-flops control the LOCK/ROLL signals for the 20-30 Loop and
the YO Loop. Once these flip-flops are set, the corresponding
phase-lock loop will try to lock. This condition will persist
until the set signals are removed and the High Sweep signal (HSP)
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goes True indicating the start of a sweep. This will cause the
appropriate oscillator to switch from LOCK to ROLL mode. When the
instrument is sweeping, either the YO or the 20-30 oscillator will
be allowed to sweep by having its LOCK/ROLL control line set to
ROLL. The 20-30 is swept when the YO Delta F is < 5 mHz. NOTE: The
YO Delta F is the overall sweep width divided by the harmonic
number (1 thru 4). The remaining outputs of U24 are ANDed with the
corresponding Oscillator LOCKED signals and ORed together by Ull
and U25 to generate the UNLOCKED signal.

The DLI (TP4) test point can be pulled to +5 Volts for
troubleshooting to cause the processor to think all oscillators
are locked up when they are not. This should cause the front panel
UNLOCKED light to go out.

CHANGE DETECTOR C

Several conditions need to be continuously monitored and responded
to by the Instrument Controller when tney change state. Since the
Controller stops running when it has completed its, tasks, this
circuit detects changes in instrument conditions and causes the
controller to run again so that the changes can be responded to.
The changes that are detected are:

1. OVEN becoming cold or up to temperature.
2. Change in enabled Phase LOCK indicators.
3. Rear panel frequency reference switch set to EXT.

4. LCHNG line being driven LOW due to one of the following
conditions:

a. Change in the OVERMODULATION indicator.
b. Change in UNLEVELED indicator.
c. Service request from the ADC.

When the control signal from the OVEN HOVC falls below 3.5 volts,
the output of comparitor Ul3 goes HIGH. This signal is buffered by
U7A which drives U6B. U6B immediately produces a LOW at pin 4 in
response to the positive-going change at input pin 6. When C2 is
charged up some 100 us later, pin 5 of U6B goes HIGH, forcing the
exclusive OR gate to return its output to a HIGH. The resulting
negative-going pulse from U6B will cause flip-flop U4C to be Set.
The output of U4C goes to Block H and causes the instrument
processor to check for a change in one of the conditions listed
above. When the OVEN control signal changes in the opposite
direction (i.e., rises above 3.5 volts), Ul3 will change states
again. This change will again cause U6B to create a LOW-going
pulse about 100 us wide. Changes in the UNLOCKED and External
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Reference signals also cause LOW-going pulses on the LCHNG line.
The LCHNG line runs on the A62 Motherboard so that other circuits
in the instrument can indicate the need for service from the
instrument controller. Where this is done an exclusive OR gate
similar to U6B is also used to create LOW-going pulses on LCHNG.

M/N CONTROL E

Two registers, Ul0 and Ul7, are used by the processor to latch
control signals necessary to program the M/N Oscillator. This is
done when the processor does a WRITE to I/0 address 3,R3:. The M/N
off signal could be used to turn the M/N oscillator off. Currently
the oscillator is never turned off.

MISCELLANEOUS INPUTS F

The buffer, U7B, is used to allow the processor to determine if
any options are set. Currently none are used. The input on I/O bit
4 (DB4) is tied LOW and can be used by the processor to determine
that the digital interface is present.

MISCELLANEOUS CONTROL G

The register, U23, is used by the processor to latch eight bits of
information that are sent to the motherboard to control various
functions. This is done when the processor does a WRITE to I/O
address 1,R3:. The control signals are:

HSTD (High STandarD) A HIGH indicates the Internal Frequency
Standard has been selected. The rear panel switch should
cause this signal to change state.

HFILYO (High FILtered YO) A HIGH places a large filter capacitor
acress the YO coil. This is done in the CW or MANUAL mode.

LRSP (Low Reset SweeP) A LOW causes the Sweep Generator to reset
the sweep. This is done at the end of every sweep. The reset
signal is removed before the sweep starts.

LYSP (Low YO SweeP) This signal goes to the A55 YO Driver board.
It is a TTL signal that is LOW for YO sweep widths greater
than 5 MHz. This signal switches out a filtering capacitor
on the driver board so that it does not add any swept
frequency delay.

HCEN (High Compensation ENable) This signal goes to the A55 YO
Driver board. It is a TTL signal that, when HIGH, allows the
ramp voltage VCOMP to be added to PRETUNE on the driver
board. This compensates for the swept frequency delay of the
YO,
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PROCESSOR SERVICE REQUESTS H

Buffer/Register Ul8 is used by the processor to determine which
tasks need to be performed. ALl conditions that need the
processor's attention are communicated through this register
except for the front panel, which can generate its own service
request. All possible reasons for service are ORed by U5 and the
result is sent to the processor on the LSRQ line, indicating that
service is requested. The LSTP line is driven by flip-flop U4D
that is used to stop the processor from running when all tasks
-have been completed. U9B in an inverting open collector output
buffer. Flip-flop U4D is set when the processor does a WRITE to
I/0 address 5,R0:. This is done to stop the processor when all
pending tasks have been completed. U4D is reset to cause the
controller to run again any time LSRQ is driven LOW. LSRQ can be
driven LOW by U5 through U3E and U9F, or by the front panel to
indicate a key has been pushed or the rotary control has been
turned. ‘

The Following conditions can be monitored when the processor does
a READ from I/0 address 4,R3: through UlS8:

® BANDCROSS - This line is driven by the LBX from A57 Marker Band
Cross board. After being inverted by A59U3C, A59TP6 "BC" will
go HIGH whenever a sweep event occurs. The Sweep Generator can
also drive the LBX line if the sweep ever excedes 13 volts.

® UNLOCKED - An oscillator is unlocked

® EXT. REF. - External Reference is selected by the rear panel
Frequency Standard INT/EXT Switch.

® OVEN Ready

® POWER FAIL - This indicates that a Power On has just occured.
This is used by the processor to determine whether to do an
Instrument Preset or a Power On restore of the last state. The
processor cannot otherwise distinguish between Power On and
Instrument Preset,

® CHANGE FF - One of the Change Detector inputs has changed.

POWER SUPPLY I

The only supply for the board is +5V. L1 and Cl tnrough C18
provide required digital filtering.
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A59 DIGITAL INTERFACE ASSEMBLY, TROUBLESHOOTING
CHECKING MICROPROCESSOR I/0 ADDRESS STROBES (BLOCK Aa).

Ul2, U1l9, and U26 (Block A) are connected to the I/O address bus
and generate 24 I/0 strobes which are used either on this assembly
or are sent via the motherboard to other assemblies. These strobes
on the outputs of U1l2, U1l9, and U26 can be checked using the. front
panel to write directly to the I/0 addresses (Direct I/0), while
monitoring the outputs of the 3-to-8 line decoders. This can be
done as follows: Press [INSTR] [PRESET], then [MANUAL] sweep key.
Connect a logic probe to the output that is to be checked. Enter
into the front panel the corresponding I/0O address. The I/O
address is shown on the schematic printed above the outputs of
Ul2, Ul9, and U26 in the following form: m,Rn: Where "m" is called
the I/0 CHANNEL and "n" is the I/0 SUBCHANNEL. For example, assume
that we wish to test Ul9 pin 7. The I/O address is 3,R3: This is
entered into the front panel as follows: [SHIFT] [GHz] [3] [Hz]
sets the I/0 channel, and [SHIFT] [MHz] [3] [Hz] sets the I/0
subchannel. Pressing [SHIFT] [KHz] activates the selected I/0
address. Make entries by pressing the step keys, using the RPG, or
by making data pad entries. Each entry will cause the M/N
Oscillator Control stropbe to be generated. This will be a LOW-True
signal approximately 500 ns wide that can be monitored with the
logic probe. It can also be seen on a storage scope.

Refer to Direct I/O Addressing in Section VIII, "Service
Introduction", for more information.

CHECKING MICROPROCESSOR OUTPUT DEVICES (BLOCKS B, E, AND G)

The following devices are microprocessor output devices: U24
(Block B), Ul0 and Ul7 (Block E) and finally U23 (Block G). These
can be checked using the front panel in a similar manner as above.
To do this, the I/0 channel and subchannel numbers must be entered
at the front panel. These numbers can be found by reading the I/O
address on the write input of the device. After the address has
been entered, press [SHIFT] [KHz]. Number entries can now be made
directly to the device you are interested in. Monitor the outputs
at the same time you enter numbers which will affect the signals
of interest. For example, if the signal of interest is taken from
DB2 of the I/O data bus, enter the number 0 and observe the
register output; it should go LOW. Then enter the number 4, and
observe that DB2 goes HIGH. Note that if Ul6 is being checked, the
outputs are only valid during the time the write strobe is LOW.
Note that the instrument should be in MANUAL sweep mode so that
the normal operation of the instrument does not cause the device
being tested to be written to.
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CHECKING MICROPROCESSOR INPUT DEVICES (BLOCKS F, AND H)

Input devices can be checked in a similar manner as the output
devices. The front panel is used to set up the I/O channel and
subchannel as before. U7 and Ul8 are the only input devices on
this assembly. After setting the correct address on the front
panel, press [SHIFT] [Hz]. Each time [HZ] is pressed, the
instrument will read from the addressed I/0 device and display the
results in the entry display in both decimal and octal formats. By
shorting each input of the input devices to +5V or ground, each
input can be checked. Note that Ul8 is an inverting buffer so that
a LOW at its input should appear as a HIGH at its output.

CHANGE DETECTORS (BLOCK C)

Connect a logic probe or storage scope to TP8 "CHGFF" (Block C).
Observe that a LOW-True pulse is generated each time the rear
panel Frequency Standard INT/EXT switch is switched. This should
happen for both INT or EXT positions. Also note that the front
panel EXT REF LED should go on when EXT is selected and off when
INT is selected. The UNLOCKED input can be checked by putting the
8340A into CW and then disconnecting one of the snap on cables
that is part of the phase-locked loop. This should cause a pulse
at TP8 and also cause the front panel UNLOCKED LED to go on.
Reconnecting the cable should make the LED go out. HOVC can be
checked by unplugging the 8340A from the AC mains for five minutes
and then quickly plugging it in. and turning it on. The OVEN light
should go on and then after a few minutes, the light should go
off.

PROCESSOR SERVICE REQUEST (BLOCK H)

Ul8 can be checked out as indicated in the general troubleshooting
of input devices. To check the basic function press the following
front panel keys: [INSTR PRESET] [CW]. Note that the RUN light on
‘the processor board should be out. If it is not, something is
pulllng down the LSRQ line, or U4D is not being set by the
processor as it should. LSTP must be LOW for the processor run
light to go out. NOTE: If the instrument is UNLOCKED due to some
hardware problem, the processor will run continously, and in thlS
‘case, LSTP should remain HIGH.

Note that by grounding the LBX test point on the Marker Bandcross
board, TP6 should go HIGH, LSRQ should go LOW, and LSTP should go
HIGH. By doing a direct READ using Direct I/O, Ul8 Bit 14 should
appear HIGH in the entry display. This is done by pressing the
following sequence: [INSTR PRESET] [SHIFT] [GHz] [4] [HZ] [SHIFT]
[MHZ] [3] [Hz] [SHIFT] [Hz]. Note that the entry display will have
two numbers, the one on the right will be in the form dddddd. This
is an OCTAL (ie. base 8) number. The second digit from the LEFT
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must be a 4, 6, or 7 in order for BIT 14 to be HIGH.
ISOLATING A PROBLEM BY REMOVING THE A59 DIGITAL INTERFACE BOARD

To help verify that the problem is on the A59 DIGITAL INTERFACE
board, it may be useful to remove the A59 assembly and observe the
instrument behavior. With A59 missing, the instrument should do
the following:

1. Following Power On or Instrument Preset, Both Instrument Check
lights should go off. All 16 self test leds on the processor
board should go oft.

2. When the POWER is turned to STANDBY and then ON, the }
instrument should do an Instrument Preset instead of restoring
the prior state.

3. The OVEN annunciator should be on and the EXT. REF, UNLOCKED,
SRQ and REMOTE annunciators should be off.
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AS59 Processor P1 Pin 1/0 (1 of 3)

Pin | Mnemonic Levels Source " Destination
1 | GNDPLANE |0V INSTRUMENT GROUND | *J
56 | GNDPLANE | OV INSTRUMENT GROUND | *J
2
57
3
58
T
59
5
60
6
61
7
62
8
63
9
64
10 | Hove +3VOLTS - OVEN WARM | A62J3-3 C XAB101-85
65 | LSTP TTL (LOW TRUE) I .
11 | LYSP TTL (LOW TRUE) G XA55P1-7
66 | HSTD TTL (HIGH TRUE) G XA52P1-21
12
67 | HCEN TTL (HIGH TRUE) G XA55P1-14
13 | HSP TTL (HIGH TRUE) XA57P1-13 *B
68 | WPDAC TTL (LOW TRUE) A XA54P1-36
14 | LIPS TTL (LOW TRUE) XA52P1-36/A62J7-19 "
69 | LBX TTL (LOW TRUE) . I
15 | SIOA TTL (LOW TRUE) XAB0P1-15 *NOT USED
70
16 | SIOB TTL (LOW TRUE) XAB0P1-16 A
7
17 | ADRO TTL XAB0P1-17 *A
72 | HFILYO TTL G *XA58P1-47, 72
18 | ADR2 L XAB0P1-18 *A
73 | ADRT TTL XAB0P1-73 *A
19 | ADR4 L XABOP1-19 *A
74 | ADR3 TTL XAB0P1-74 *A

A single letter in the source or destination column

schematic.

An asterisk (*) denotes multiple sources or destinations; refer to the A62 Motherboard Wiring List for

refers to a function block on this assembly

a complete representation of signal sources and destinations.
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A59 Digital Interface PI1 I/0 (2 of 3)

Pin Mnemonic Levels Source Destination
20 DBO TTL *D XA60P1-20 *DEG
75 GND PLANE | oV INSTRUMENT GROUND *J.

21 DB2 TTL *D XABOP1-21 *DEG
76 DB1 TTL *D XA60P1-76 *D E G
22 DB4 TTL *D F XA60P1-22 *D EG
17 0B3 TTL *D XAB0P1-77 *DEG
23 DB6 TTL *D F XA60P1-23 *D G

18 DBS TTL *D F XA60P1-78 *DEG
24 DB8 TTL *XA60P1-24 *B D |
79 DB7 TTL *D F XA60P1-79 *D 6

25 DB10 TTL *XA60P1-25 *B E I

80 DBY TTL *XAB0P1-80 *B |

26 DB12 TTL *XA60P1-26 *B-E |

81 DB TTL *XAB0P1-81 *B E I

21 DB14 TTL *XA60P1-27 *BE I

82 DB13 TTL *XA60P1-82 *B E I
28 WSPTM TTL (LOW TRUE) A XA58P1-28
83 DB15 TTL *XA60P1-83 *B E I

29 WRDAC TTL (LOW TRUE) A XA58P1-29
84 WSPAT TTL (LOW TRUE) A XA58P1-84
30 WCDAC i (LOW TRUE) A 1 XA54P1-28
85 LRSP TTL [LOW TRUE) G XA58P1-85
N M5 TTL (HIGH TRUE) E XA34P1-1
86 LMNE TTL (LOW TRUE| £ XA34P1-2
32 M3 TTL [HIGH TRUE| E XA34P1-3
87 M4 TTL [HIGH TRUE| E XA34P1-4
33 M1 TTL (HIGH TRUE) £ XA34P1-5
88 M2 TTL {HIGH TRUE) E XA34P1-6
34 5 MHZ CLK | TTL XAB0P1-34 D

89 LSRQ TTL (LOW TRUE) *| *

35 +20V +20V XA52P1-16, 40 *NOT USED
90 +20V +20V XA52P1-16, 40 *NOT USED
36 +5.2V +5.2V XA52P1-17, 18, 41, 42 *J

91 +12V +12v XA52P1-9, 33 *NOT USED
37 +5.2V +5.2V XA52P1-17, 18, 41, 42 *J

92 +5.2V +5.2V XA52P1-17, 18, 41, 42 *J

A single letter in the source or destination column refers to a function block on this assembly

schematic.

An asterick (*) denotes multiple sources or destinations; refer to the A62 Motherboard Wiring List for a
complete representation of signal sources and destinations.
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A59 Digital Interface P1 /0 (3 of 3)

Pin Mnemonic Levels Source Destination
38 —15v —15V XA56P1-15, 30 *NOT USED
93 5.V =5.2v XA53P1-18, 36 *NOT USED
39 —10V =10V XAB3P1-12, 13, 31, 32 *NOT USED
94 —10v =10V XAb3P1-12, 13, 31, 32 *NOT USED
40 GND PLANE | OV INSTRUMENT GROUND *J

95 HPUP TTL (HIGH TRUE) XA52P1-46 *D |

4 GND PLANE | OV INSTRUMENT GROUND *J

96 GND PLANE | OV INSTRUMENT GROUND *J
42 GND PLANE | OV INSTRUMENT GROUND *J

97 GND PLANE | OV INSTRUMENT GROUND *J

43 GND PLANE | OV INSTRUMENT GROUND *J

98 HXREF TTL [HIGH TRUE) A62J31-17 *C
44 GND PLANE | OV INSTRUMENT GROUND *J

99 WYOKW TTL (LOW TRUE] A XA54P1-6
45 LCHNG TTL (LOW TRUE) * C

100 TYOKP TTL [LOW TRUE) A *

46 N5 TTL E XA34P1-1
101 NG TTL £ XA34P1-10
47 N3 TTL £ XA34P1-13
102 N4 TTL E XA34P1-12
48 N TTL E XA34P1-15
103 N2 TTL E XA34P1-14
49 HULR TTL (HIGH TRUE) XA34P2-14 B

104 HULM TTL (HIGH TRUE) XA34P1-8 B

50 HULY TTL [HIGH TRUE) A62J2-1 B

105 HULH TTL [HIGH TRUE) A62J19-16 *8

51 HLEY TTL [HIGH TRUE) B A62J2-3
106 HULT TTL [HIGH TRUE) XA37P1-26; XA39P1-1, 16 | B

52 LCK4 TTL (LOW TRUE) A *

107 HUL2 TTL [HIGH TRUE) XA41P1-4 B

53 HLE? TTL [HIGH TRUE) B *

108 LCK3 TTL [LOW TRUE} A XA43P1-19
54 LCK1 TTL [LOW TRUE} A XA42P1-19
109 LCK? TTL (LOW TRUE) A XA42P1-1
55 GND PLANE | OV INSTRUMENT GROUND *J

110 GND PLANE | OV INSTRUMENT GROUND *J

A single letter in the source or destination column refers to a function block on this assembly

schematic.

An asterick (*) denotes multiple sources or destinations; refer to the A62 Motherboard Wiring List for a

complete representation of signal sources and destinations.
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INSERT IN FRONT OF PAGE 8-479/8-480

Delete Block D from Figure 8G-6. A59 Digital Interface Schematic Diagram

ADD PAGE SERIAL PREFIX: 2519A P/O 8-479/8-480
1-7/1-8
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A60 PROCESSOR ASSEMBLY, TROUBLESHOOTING
INTRODUCTION
There are four levels of troubleshooting:

1. Self Test. The Self Test is run after switching the power on or pressing [INSTR PRESET].
Two front panel LEDs, INSTR CHECK I and II, give a visual indication of the Self Test
results.

2. Input Signal Verification. This test checks several ofthe Processor’s input signals. The Input
Signal Verification should be performed prior to in-depth troubleshooting of the Processor.

3. Signature Analysis (SA). Signature analysis is used when Self Test fails to run or to verify a
portion of the Self Test results. SA allows component level troubleshooting on the A60
Processor.

4. HP-1B Verification. This test allows verification of the HP-1B circuitry on the A60 Processor.
SELF TEST
Introduction

The Self Test is run after switching the power on or pressing [INSTR PRESET]. Self Test
automatically performs Test Numbers O through 6 and 9 through 13 which are described in
SHIFT M4 below. Test Numbers 7 and 8 are also performed if the Desctructive RAM Test
(descsribed below) is activated.

Three methods are available for viewing the results of Self Test. They are as follows:

® INSTR CHECK LEDs I and II
® A60 Processor Self Test LEDs
e SHIFT M4.

All three methods are described in the following paragraphs. Of the three methods, the most
accurate is the A60 Processor Self Test LEDs. In the case of the INSTR CHECK LEDs and
SHIFT M4, a failure could occur which would cause the failure indication to be invalid. When
beginning to troubleshoot a Self Test failure, the failure indication given by the A60 Processor
Self Test LEDs should be determined prior to any in-depth troubleshooting.

INSTR CHECK LEDs | and 1

INSTR CHECK LEDs I and I, located on the front panel adjacent to the [INSTR PRESET] key,
indicate the results of Self Test. After switching the power on or pressing [INSTR PRESET], the
following will occur:

i. Both LEDs will turn on.

2. LED I will be turned off when it is determined that the processor, memory, and Peripheral
Interface Timer on the A60 Processor are operating (SHIFT M4 Test Numbers O through 6,
10 and 11).

3. LED II will be turned off when it is determined that the I/O Address Bus, I/O Data Bus, and
the Marker RAM are operating (SHIFT M4 Test Numbers 9, 12, and 13).

If no failure occurs during Self Test, both INSTR CHECK LEDs will be turned off after
approximately | second. If either of these LEDs remain on, examine the 16 LEDs on the A60
Processor assembly. Note that it is possible for a failure to occur which would cause both INSTR
CHECK LEDs to go off when they shouldn’t. This failure can be confirmed by examining the
LEDs on the A60 Processor.
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AB60 Processor Self Test LEDs

The 16 A60 Processor Self Test LEDs, located on top of the A60 Processor assembly, give the
most accurate indication of the Self Test results. After switching the power on or pressing
[INSTR PRESET], all 16 LEDs will turn on. Ifno failure occurs during the Self Test, all 16 LEDs
will turn off after approximately 1 second (NOTE: If all sixteen LEDs remain on, immediately
refer to the Signature Analysis troubleshooting below). [f a failure does occur, the following will
happen:

1. All 16 LEDs will initially turn on.

2. A60DS15 and A60DS16 (closest to the front of the instrument) will turn OFF, indicating that
Self Testisin its first two seconds of operation. A60DSI through A60DS14 will then indicate
what failure occurred (see Table 8G-1).

3. A60DS9 through A60DS!1S will turn OFF and A60DS16 will turn ON, indicating that Self
Test is in its second two seconds of operation, A60DSI through A60DS8 will then indicate
which I/O Address Bus line failed (see Table 8G-1),

4. Afterstep 3 above is complete, A60DS1 through A60DS16 will indicate which I/O Data Bus
line failed (see Table 8G-1).
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Table 8G-1. LED Indication When Self Test Fails

A60 Processor Self Test LEDs
(Time After Power On or [INSTR PRESET])

A60 First 2 Seconds Second 2 Seconds Afterward
E L har | e | | 0%

DS1 0 PROCESSOR ADRO DBO

DS2 1 ROM U37 ADRI1 DBI

DS3 2 ROM U36 ADR2 DB2

DS4 © 3 ROM U35 ADR3 DB3

DS5 4 ROM U34 ADR4 DB4

DS6 5 RAM U39 SIOA DB535

DS7 6 RAM U38 SIOB DB6

DS8 7 EEROM U33 SIOA DB7

DS9 8 EEROM U32 OFF DB3

DS10 9 MKR BX RAM OFF DBY

DSI11 10 TMR LEDS U4 OFF DB10
- DsI2 1 TMR U4 OFF DBI1

DSI13 12 I/0 ADRS OFF DBI2

DS14 13 1/0 DATA OFF DBI3 |

DSI15 OFF OFF DB14 ;

DS16 ~ OFF ON DBI15
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If Self Test fails, Self Test should be re-initiated by either cycling the line power or pressing
[INSTR PRESET]. While Self Test is running, the A60 Processor Self Test LEDs should be
.examined to determine where the failure occurred. After the failure mode has been determined,
read the corresponding Test Number description given in SHIFT M4 below. The description
indicates what circuitry was tested (i.e., failed) and will assist in 1solating the failure.

Destructive RAM Test
NOTE

This test should only be activated if a failure has occurred with the
instrument state Save/Recall registers or the calibration data has
been defaulted (CAL FAULT) or is continually exhibiting incorrect
values.

The Destructive RAM Test serves two purposes; the first is to exhaustively test RAM and the
second is to completely verify the operation of EE-PROM. This test is nermally not performed
during Self Test due to the limited write lifetime of EE-PROM and also because ittotally erases
the instrument state Save registers in RAM. If this test is activated during Self Test, the Self
Test results will now also indicate the condition of EE-PROM (not done during normal Self
Test) and also if RAM failed in a mode which was not detected during the normal Self Test.

To activate the Destructive RAM test, perform the following:
1. Connect a jumper from A60TPt (RAM) to A60TP7 (GND).
2. Cycle the line power or press [INSTR PRESET].
3. Remove the jumper installed in step 1 upon completion of Self Test.

Performing steps 1 and 2 above will cause the Destructive RAM Test to be peformed during Self
Test. To determine if a failurc has occurred, examine the A60 Processor Self Test I.LEDs as
described above. Note that ifa failure occurs in RAM, the EE-PROM will not be tested. The EE-
PROM test requires that the RAM test passes before it will be performed.

SHIFT M4

Press [SHIFT] [M4] activates a service diagnostic which tests the DACS and control circuitry on
the A27 Level Control, A28 SYTM Driver, A57 Marker Bandcross, and A58 Sweep Generator.
This diagnostic routine also allows the results of the Self Test to be displayed in the front panel
ENTRY DISPLAY.

The DAC tests which are performed are not exhaustive (a small error will not generate a failure
indication). However, if a test does fail, the indication should direct troubleshooting to a specific
device or circuit path.

While the tests are running, the front panel ENTRY DISPLAY will display “DIAGNOSTIC
TESTS IN PROGRESS.” Upon completion of the tests, “TEST: ? FULL DIAGNOSTIC” and
then PASS or FAIL will be displayed. Pass indicates that all of the tests related to this diagnostic
passed. Fail indicates that one or more of the tests failed. If the indication is FAIL, use the RPG
or step keys to view the test results and determine which test(s) failed. The tests which are run are
shown in Table 8G-3 below.

Of the 32 tests performed by the SHIFT M4 diagnostic routine, only one test (Test #O0,
PROCESSOR TST) is notdependent upon the test results of one or more of the other tests. Table
8(G-2 below shows this inter-dependency. The vertical axis (Test #) in this table lists the test
numbers from O through 31. The horizontal axis (Test Dependency) lists the test numbers again
and indicates which tests must pass for a specific test result to be valid. An *“X” in the Test
Dependency column indicates that the specific Test # is valid only if the test in that column
passed. For example, Test #9 (vertical axis) is only valid if Test #s 0, 5, and 6 (horizontal axis)
indicate a PASS. If test number 9 failed, first verify that tests 0, 5, and 6 passed before
troubleshooting the circuitry exercised by this test.
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Table 8G-2. Test Number vs Test Dependency

Test Dependency (Test #)
Test #
0 5 6 9 11 12 13 14 15 17 20 31
0
| X
2 X
3 X
4 X
5 X
6 X
7 X X X
8 X X X
9 X X X X X
10 X X X
11 X X X
12 X X X
13 X X X
14 X X X X X X
15 X X X X X X X
16 X X X X X X X X
17 X X X X X X X X
18 X X X X X X X X
19 X X X X X X X X
20 X X X X X X X
21 X X X X X X X X
22 X X X X X X X X
23 X X X X X X X X
24 X X X X X X X X
25 X X X X X X X X
26 X X - X X X X X X
27 X X X X X X X X
28 X X X X X X X X
29 X X X X X X X X X X X
30 '
31 X
REPLACEMENT PAGE ALL SERIALS 8-485
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NOTE

The results displayed for Tests 0 through 13 are the stored results
of Self Test, whichis run at power on and after an [INSTR PRESET].

Table 8G-3. Tests Performed by the SHIFT M4 Diagnostic (1 of 3)

Number Name Description

0 PROCESSOR TST Verifies the operation of the Processor (A60 Block E), the Free Run
DSA (A60 Block F), A60OU25A, A60U25D, the processor’s data and
address bus, and a portion of the UV-EROM (A60 Block A) and
A60U29.

ROM | CKSUM Verifies the operation (checksum) of A60U37.
ROM 2 CKSUM Verifies the operation (checksum) of A60U 36.

N

3 ROM 3 CKSUM Verifies the operation (checksum) of A60U35.

4 ROM 4 CKSUM Verifies the operation (checksum) of A60U34.

5 RAM 1 RD/WR Verifies the operation (read/write) of A69U39 and a portion of
A60U29,

6 RAM 2 RD/WR Verifies the operation (read/write) of A69U38 and a portion of
A60U29. ,

7 EEROM | RD/WR Verifies the operation (read/write) of A60U33 and a portion of

A69U29. Note that this test is only perfermed if AGOTP1 RAM is
grounded (initiates the Destructive RAM test).

8 EEROM 2 RD/WR Verifies the operation (read/writc) of A60OU32 and a portion of
A60U29. Note that this test is only performed if AGOTP1 RAM is
grounded (initiates the Destructive RAM test).

9 MKR RAM RD/WR | Verifies the operation (read/write) of the Address Register (A57
Block A), the Sweep Event Memory (A57 Block B), thc Read/Write
RAM Buffer (A57 Block C), and the Microprocessor Read/Write
Strobes (A57 Block K).

10 PIT (LED Registers) | Verifies the operation of A60U4 and a portion of A60U29.
11 PIT RESPONDS Verifies the operation of A60U4 and a portion of A60U29.
12 I/O ADDR BUS Verifies the operation of the I/O address Bus (A60 Block K),

A60U22, the I/O Address bus, and a portion of the I/O Decoding
and Control (A60 Block J) and A60U29.

13 I/0 DATA BUS Verifies the operation of the I/O Data Bus Buffers (A60 Block P),
A60U14, A60UI6, the I/O Data Bus, and a portion of the I/O
Decoding and Control (A60 Block J) and A60U29.

14 A-D CONVERTER | Verifies the operation of the ADC Control Latch (A27 Block L), the
ADC Clock/Control (A27 Block M), the ADC Input Multiplexer
{A27 Block N), the Test ADC (A27 Block O), the ADC Window
Comparator (A27 Block P), the Conversion Complete Timer/SRQ
Latch (A27 Block Q), and the Status Buffer (A27 Block R). The
Address Decoding (A27 Block B) is partially verified.
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Table 8G-3. Tests Performed by the SHIFT M4 Diagnostic (2 of 3)

Number

Name

Description

15

16

17

18

19

20

21

22

23

24

25

LEVEL REF DAC

MAN SWP DAC

MARKER RAMP

RESET DAC

LEVEL SWP DAC

BND CROSS DAC

SWP WIDTH DAC

SWP RANGE ATN

V/GHz CIRCUIT

V/GHz BND ATN

BRK PNT | DAC

Verifies the operation of the ALC Reference Generator (A27 Block
H) and a portion of the Address Decoding (A27 Block B), Monitors
LVL (A27 Block H output) to determine the test results.

Verifies the operation of the Manual Sweep Dac (A57 Block G) and
a portion of the Microprocessor And Read Writc Strobes (AS7
Block K). Monitors LVL SWP (A27 Block I output) to determine
the test results. '

Verifies the operation of the A58 Sweep Generator assembly.
Monitors BVSWP (AS8 Block O Output) to determine the test
results. .

Verifies the operation of the A58 Sweep Generator assembly. This
test specifically exercises the Reset DAC (A57 Block C) and
monitors BVSWP (A58 Block O output) to determing the test
results.

Verifies the operation of the Power Sweep Generator (A27 Block I)
and a portion of the Address Decoding (A27 Block B). Monitors
LVL SWP (A27 Block I output) to determine the test results.

Verifies the operation of the Sweep Comparator (A57 Block D) and
a portion of A57U24 and A57U28. Monitors CMP (A57 Block I
input) to determine the test results.

Verifies the operation of the A58 Sweep Generator assembly. This
test specifically exercises the Sweep Width DAC (A58 Block M) and
monitors BVSWP (A58 Block O output) to determine the test
results,

Verifies the operation of the A58 Sweep Generator assembly. This
test specifically exercises the Sweep Width Register (A58 Block E)
and monitors BVSWP (A58 Block O output) to determine the test
results.

Verifies the operation of the —0.25 V/GHz circuitry (A28 Block E)
and a portion of the Programmable Scalar (A28 Block D) and the
Digital Control (A28 Block I). Monitors —.25 V/GHz (A28 Block E
output) to determine the test results.

Verifies the operation of the Programmable Scalar (A28 Block D),
A28U19 and a portion of A28U16. Monitors —.25 V/GHz (A28
Block E output) to determine the test results.

Verifies the operation of the 9 GHz Breakpoint Slope
Compensation (A27 Block D), the Compensation Summing
Amplifier (A27 Block G), and a portion of the Address Decoding
(A27 Block B). Monitors LVL COR (A27 Block G output) to
determine the test results.
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Table 8G-3. Tests Performed by the SHIFT M4 Diagnostic (3 of 3)

Number Name ‘ Description

26 BRK PNT 2 DAC | Verifies the operation of the 20 GHz Breakpoint Slope
Compensation (A27 Block C), the Compensation Summing
Amplifier (A27 Block G), and a portion of the Address
Decoding (A27 Block B). Monitors LVL COR (A27 Block G
output) to determine the test results).

27 ATN SLOPE DAC | Verifies the operation of the Attenuator Slope Compensation
(A27 Block E), the Compensation Summing Amplifier (A27
Block G), and a portion of the Address Decoding (A27 Block
B). Monitors LVL COR (A27 Block G output) to determine
the test results.

28 YO PRETUN DAC | Verifies the operation of the Pretunc Register (A54 Block A),
the Pretune DAC (A54 Block B), and the Summing Amplifier
X (A54 Block C). Monitors —.25 V/GHz (A28 Block E output)
to determine the test results,
29 SWEEPTIME DAC | Verifies the operation of the A58 Sweep Generator assembly.

This test specifically exercises the Sweep Time DAC (A58
Block G) and uses the A57 Marker Bandcross assembly and
the PIT (A60U4) to determine the test results.

30 NOT USED
31 A27 INSTALLED | Verifies that the A27 Level Control Assembly is installed.

INPUT SIGNAL VERIFICATION

The purpose of the Input Signal Verification is to determine if a Self Test failure is being caused
by the A60 Processor assembly rather than one of the other assemblies in the instrument. this
verification should be performed if Self Test fails to run (i.e., the A60 Processor Self Test LEDs
turn on and remain on) or Self Test runs and the results indicate a failure on the A60 Processor
assembly (i.e., Test Number O through 8, 10 or 11), described in SHIFT M4 above, is the
indicated failure), It should also be performed prior to in-depth troubleshooting of the A60
Processor. ¢

The verification consists of measuring all of the input signals to the A60 Processor in addition to
a few key signals which are required for Self Test to run. To perform the measurements, the A60
Processor assembly should be placed on an extender board and A60TP7 (GND) or A60TP17
(GND) used as the reference.

Procedure

NOTE

AB0 Processor is a static sensitive assembly. Repair of this assem-
bly should be performed at an anti-static work station.

1. Switch the line power off, remove the A60 Processor assembly, place the assembly onto an
extender board and re-install it into the instrument.

2. Switch the power line on.

3. Using a DVM or an oscilloscope, measure the following points and verify that the voltages
are correct.
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A60TPI11 (LSTP) — +5V
A60TP21 (+5V) — +5V
A60TP22 (HRAMPUP) — +5V
A60TP23 (LRESET) — +5V
A60P1-33 (Vpp) — +4.5V
A60U38 Pin 23 (VRAM) — +5V
A60UI Pin 8 (VREF) — +1.2V
+5PF — +5V

4. Using an oscilloscope, verify that the following waveforms arc correct.

50 NS/div
2 M- i
J T
1Y
J60U5 PIN 6 HPIB CLK
50 NnS/div
IRINENESEEE
A0 0 0] [
(N
gt R
g LN W A

AB0TRP24 CLK
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SIGNATURE ANALYSIS

Signature Analysis described in this section is for component level troubleshooting of the A60
Processor assembly. It should be used when Self Test fails to run (i.e., when the Self Test LEDs
turn on and remain on) and after the Input Verification procedure has been performed. The
signatures given below in Figure 8 G-7 are used to test the address decoding circuitry which is
required for Self Test to run. This test does not verify the operation of the microprocessor’s data
bus, the UV-EPROM, nor does it completely verify the operation of the microprocessor. Ifall of
the signatures are found to be correct, the Self Test failurc is due to onc of these items.

Procedure )
1. Switch the instrument’s POWER switch to STANDBY.

2. Remove the A60 Processor assembly from the instrument and then remove A60U40 from
the assembly,

3. Place the A60 assembly onto an extender board and re-install it into the instrument,
4. Attach a jumper wire from A60TP1S (LSA) to A60TP17 (GND).
5. Connectan HP 5005A Signature Multimeter (or equivalent) to the A60 Processor as follows:

START — A60TP16 (RS)
STOP — A60TP16 (RS)
CLOCK — A60TP24 (CLK)
GND — A60TP7 (GND)

Set the START for falling edge triggering and both the STOP and CLOCK for rising edge
triggering. Set the THRESHOLD fer TTL.

6. Verify the signatures given in Figurc 8 G-7 and troubleshoot as appropriate.

7. When troubleshooting is complete, remember to re-install A60U40.
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Figure 8G-7.  AG6® Processor Signatures (1of 2)
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Figure 8G-7.  A60 Processor Signatures (2 of 2)
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HP-IB VERIFICATION

The HP-IB circuitry consists of the HP-IB Interface (A60 Block G). This circuitry is connected to
the rear panel HP-IB connector (J21) via a ribbon cable (J2I1W1, part of the connector) and the
HP-IB Bus on the A62 Motherboard,

The HP-IB operation of the instrument can be verified by performing the HP-IB Verification in
the Performance Test section, Volume 1, Section V. Failure to pass this verification can only be
caused by the circuitry and interconnects mentioned above.
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Figure 8G-11. A60 Processor, Component Location Diagram
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A60 Processor Pl Pin 1/0 (1 of 3)

Pin | Mnemonic Levels Source Destination
1 GND PLANE ov INSTRUMENT GROUND L
56 | GND PLANE ov INSTRUMENT GROUND L
2 REN TTL (LOW TRUE) A62J7-10 D
57 | DIO1 L D A62J7-1
3 IFC TTL (LOW TRUE) A62J7-17 D
58 | DIO2 L D A62J7-3
4 NDAC TTL D A62J7-15
59 | DI03 TTL D A62J7-5
5 NRFD L D A62J7-13
60 | DIO4 TTL D A62J7-7
6 DAV L D A62J7-11
61 DIO5 TIL D A62J7-2
7 EOI TTL D A62J7-9
62 | DIO6 L D A62J7-4
8 ATN L D A62J7-21
63 | DIO7 L D A62J7-6
9 SRQ TTL A62J7-19 D
64 | DIO8 TTL D A62J7-8
10
65 | LSTP TTL (LOW TRUE) XA59P1-65 D A62J1-43
11
66
12
67
13
68
14 LIPS TTL (LOW TRUE) XA52P1-36/A62J1-19 *E
69
15 SI0A TTL (LOW TRUE) * *J
70 | GND PLANE oV INSTRUMENT GROUND L
16 Sl08 TTL (LOW TRUE) *G *J
71 | GNDPLANE oV INSTRUMENT GROUND L
17 ADRO L * *J
72 | GND PLANE ov INSTRUMENT GROUND L
18 ADR2 L e "J
73 | ADRI TTL *G )
19 ADR4 TTL *G *J
74 | ADR3 TTL *G *J

A single letter in the source or destination column refers to a function block on this assembly

schematic.

An asterisk (*) denotes multiple sources or destinations; refer to the A62 Motherboard Wiring List

for a complete representation of signal sources and destinations.
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Model 8340A -

A60 Processor Pl Pin I/O (2 of 3)

Service

Pin Mnemonic Levels Source Destination
20 D80 TTL * K * K

75 GND PLANE | OV INSTRUMENT GROUND | *L

21 DB2 TTL * K * K

76 DB1 TTL *l K * K

22 DB4 TTL * K * K

77 DB3 TTL * K * K

23 DB6 TTL * K * K

78 DBS TTL * K * K

24 DB8 L *) K| * K

79 DB?7 TIL * K * K

25 bB10 TTL *) K| * K

80 0B9 TTL *) K| * K

26 DB12 L *) K| * K

81 DB TTL *) K| * K

27 DB14 TTL *J K| XK

82 DB13 TIL *J K| * K

28 i

83 DB1S TTL *) K| * K

29

84

30

85

31

86

32

87

KK]

88

K] 5 MHZ CLK | TTL B C F XA59P1-34
89 LSRQ TTL (LOW TRUg { * |

35 +20V +20V XA52P1-16, 40 *NOT USED
90 +20V +20V XA52P1-16, 40 *NOT USED
36 +6.2v +5.2V XAG52P1-17, 18, 41, 42 | *L

9 +12v +12v XA52P1-9, 33 *L

37 +5.2v +5.2V XAG2P1-17, 18, 41, 42 | *L

92 +56.2V +5.2V XAS2P1-17, 18, 41, 42 | *L

A single letter in the source or destination column refers to a function block on this assembly

schematic.

An asterick (*) denotes multiple sources or destinations; refer to the A62 Motherboard
Wiring List for a complete representation of signal sources and destinations.
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A60 Processor P1 Pin I/0 (3 of 3)

Pin Mnemonic Levels Source Destination
38 —15V —15V XAB6P1-15, 30 *NOT USED
93 —5.2v —5.2V XA53P1-18, 36 *L

39 —10v -1V XAb3P1-12, 13, 31, 32 | *NOT USED
94 -10V =10V XAB3P1-12, 13, 31, 32 | *NOT USED
40 GNO PLANE | 0V INSTRUMENT GROUND | *L

95 HPUP TTL (HIGH TRUE) | XA52P1-46 *NOT USED
N GND PLANE | OV INSTRUMENT GROUND | *L

96 GND PLANE | OV INSTRUMENT GROUND | *L

42 GND PLANE | OV INSTRUMENT GROUND | *L

97 GND PLANE | OV INSTRUMENT GROUND | *L

43 | GND PLANE | OV INSTRUMENT GROUND | *L

98 GND PLANE | OV INSTRUMENT GROUND | *L

44 GND PLANE | OV INSTRUMENT GROUND | *L

99 GND PLANE | OV INSTRUMENT GROUND | *L

45 HSTM TTL (HIGH TRUE) | H XA61P1-45
100 GND PLANE | OV INSTRUMENT GROUND | *L

46 LS08 TTL {LOW TRUE | H XA61P1-46
101 LWRT TTL (LOW TRUE) | H XA61P1-101
47 LIDA14 TTL (LOW TRUE) | | XA61P1-47
102 LIDA15 , TTL (LOW TRUE) | | XA61P1-102
48 LIDA12 TTL (LOW TRUE) | | XA61P1-48
103 LIDA13 TTL (LOW TRUE) | | XA61P1-103
49 LIDATO TTL (LOW TRUE) | | XA61P1-49
104 LIDAN TTL (LOW TRUE | | XA61P1-104
50 LIDAS TTL (LOW TRUE) | | XA61P1-50
105 LIDAS TTL (LOW TRUE) | | XA61P1-105
51 LIDAG TTL (LOW TRUE) | ! XA61P1-51
106 LIDA7 TTL (LOW TRUF | ! XA61P1-106
52 LIDA4 TTL (LOW TRUE) | | XA61P1-52
107 LIDAS TTL (LOW TRUE) | | XA61P1-107
53 LIDA2 TTL (LOW TRUE) | | XA61P1-53
108 LIDA3 TTL (LOW TRUE) | | XA61P1-108
54 LIDAD TIL (LOW TRUE) | | XA61P1-54
109 LIDA1 TTL (LOW TRUE) | | XA61P1-109
55 GND PLANE | OV INSTRUMENT GROUND | *L

110 GND PLANE | OV INSTRUMENT GROUND | *L

A single letter in the source or destination column refers to a function block on this assembly

schematic.

An asterick (*) denotes multiple sources or destinations; refer to the A62 Motherboard

Wiring List for a complete representation of signal sources and destinations.
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Figure 8G-12.  A60 Processor, Schematic Diagt
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Figure 8G-16. Controller Section Major Assemblies Location Diagram
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FRONT PANEL

INTRODUCTION
Functional Group Contents

TROUBLESHOOTING TO ASSEMBLY LEVEL
Placement of Front Panel Assemblies
Simplified Block Diagram of Front Panel Assemblies
Front Panel Troubleshooting Block Diagram

REPAIR PROCEDURES
Front Panel Disassembly
A1, A2, A3, A5, A6, A7 Disassembly
RPG, Panels, Switch, Connectors Disassembly

A1, A2, A3 CIRCUIT DESCRIPTION

A1, A2, A3 TROUBLESHOOTING

KEYBOARD AND KEYBOARD CONTROLLER CIRCUIT DESCRIPTION
KEYBOARD TROUBLESHOOTING

REAR PANEL

REAR PANEL THEORY OF OPERATION
Rear Panel Block Diagram

REAR PANEL TROUBLESHOOTING TO ASSEMBLY LEVEL

REAR PANEL INDIVIDUAL ASSEMBLIES
Line Module
RF Connectors
Rear Panel BNC Connectors
8410 Interface J18
8755C ALT SWP Interface J17
HP-IB Interface Connector J21

REAR PANEL FEATURES
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FRONT AND REAR PANEL INTRODUCTION
This section provides information for servicing the front and rear
panel keys, connectors, switches, RPG, annunciators, and displays,
and is organized as follows:
FRONT PANEL OVERALL DESCRIPTION
TROUBLESHOOTING TO ASSEMBLY LEVEL
DISASSEMBLY
FRONT PANEL BLOCK DIAGRAM
Al ALPHA DISPLAY, CIRCUIT DESCRIPTION
Al ALPHA DISPLAY TROUBLESHOOTING
A2 DISPLAY DRIVER, CIRCUIT DESCRIPTION
A2 DISPLAY DRIVER BLOCK-BY-BLOCK TROUBLESHOOTING
A3 DISPLAY PROCESSOR, CIRCUIT DESCRIPTION
A3 DISPLAY PROCESSOR TROUBLESHOOTING
REQUIRED EQUIPMENT
PREPARATION
SYMPTOMATIC TROUBLESHOOTING
A3 DISPLAY PROCESSOR BLOCK-BY-BLOCK TROUBLESHOOTING
A3 DISPLAY PROCESSOR DSA TROUBLESHOOTING
A5 KEYBOARD AND A7 LOWER KEYBOARD, CIRCUIT DESCRIPTION
A5 KEYBOARD AND A7 LOWER KEYBOARD TROUBLESHOOTING
A6 KEYBOARD INTERFACE, CIRCUIT DESCRIPTION
A6 KEYBOARD INTERFACE TROUBLESHOOTING
REQUIRED EQUIPMENT
PREPARATION
SYMPTOMATIC TROUBLESHOOTING

A6 KEYBOARD INTERFACE BLOCK-BY-BLOCK TROUBLESHOOTING
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A6 KEYBOARD INTERFACE DSA TROUBLESHOOTING
REAR PANEL THEORY OF OPERATION

REAR PANEL TROUBLESHOOTING TO ASSEMBLY LEVEL
REAR PANEL INDIVIDUAL ASSEMBLIES

LINE MODULE

RF CONNECTORS

REAR PANEL BNC CONNECTORS

8410 INTERFACE CONNECTOR

8755 ALT SWP INTERFACE CONNECTOR

HP-IB INTERFACE CONNECTOR

REAR PANEL FEATURES

REAR PANEL SCHEMATIC
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FRONT PANEL OVERALL DESCRIPTION
INTRODUCTION
The front panel includes the following assemblies:

Al Alpha Display
A2 Display Driver
A3 Display Processor
A5 Upper Keyboard
A7 Lower Keyboard

The A4 Assembly is unassigned.
OVERALL DESCRIPITON

The front panel assembly contains a separate microprocessor (A3U1l)
used to refresh the displays. The main instrument processor sends
data to be displayed to the front panel processor via the
Instrument Data Bus and Instrument Address Bus. The £front panel
processor stores this data in an internal RAM buffer. The front
panel processor has 2K of internal ROM which contains a program to
generate the necessary control signals to display the data.

There are two types of displays. The ENTRY DISPLAY includes 28 5X7
dot matrix characters. Both alpha and numeric data can be
displayed in the dot matrix ENTRY DISPLAY. The frequency and POWER
dBm displays are 7 segment/character displays. Only numeric data
is normally displayed in the segment displays.

The front panel processor determines what segments and/or dots to
illuminate and then outputs the appropriate digital signals to the
circuitry that illuminates the displays. The processor
continuously refreshes the displays about 80 times per second.

The main instrument processor controls the LED annunciators via
the Instrument Data Bus and Instrument Address Bus.

The two keyboards (A5 Upper Keyboard and A7 Lower Keyboard) and
the RPG (Rotary Pulse Generator) communicate with the main
instrument processor via the A6 Keyboard Interface. When a key is
pressed, a low true column and a low true row signal are
generated. These signals are encoded by the Keyboard Interface. A
service request to the main instrument processor is generated. The
processor then reads the encoded signal via the Instrument Data
Bus and Instrument Address Bus.

When the RPG is rotated, a counter is either incremented or
decremented, a service request is generated and the main
insturment processor reads the counter output.

The front panel POWER STANDBY/ON switch is an open circuit in the

8-561
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ON position. In STANDBY a ground is supplied to the yellow STANDBY
LED and to the fan relay (A62Kl). This ground is also LSBY (Low
StanBY). In STANDBY, the fan relay is energized and the power to
the fan is removed. The LSBY signal is fed to the +20V regulator
which shuts down the +20V supply. Since the +20V supply is used as
a reference for all other regulated supplies, all of the regulated
supplies are shut down as well. In the STANDBY mode, line power 1is
still applied to the power transformer primary and to the
unregulated supplies.

8-562
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TROUBLESHOOTING TO ASSEMBLY LEVEL
8340A TROUBLESHOOTING SETUP

1. Disconnect all cables from the HP 8340A. It is especially
important that any HP-IB controller be removed.

2. Cycle the power - turn the POWER switch to STANDBY, wait
several seconds for all power supply capacitors to discharge,
turn the POWER switch to ON.

3. Press [INSTR PRESET], and compare the resultant instrument
configuration with this expected configuration:

Start Frequency - 10 MHz
Stop Frequency - 26.5 GHz.

Power level - 0.0 dBm (this is the factory-set value and may
have been changed by the user by changing calibration constant
56) .

Sweep Time - AUTO (44.15 msec, seen by pressing [SWEEP TIME] if
in doubt).

Sweep - CONT
Trigger - FREE RUN.
RF - on.

LEVELING - INT.

INSTR CHECK LEDs should be off. If either or both of these LEDs
remain 1lit after power-on or an INSTR PRESET refer to the Overall
Instrument Troubleshooting in Section VIII Service Introduction.

If upon power on the front panel goes into the front panel
diagnostic mode (i.e., same as pressing [SHIFT] [FREE RUN]),
suspect the main instrument processor. At power on, the instrument
processor should initiate the self test. One of the first things
the self test does is a write to the front panel processor. If
upon power on the front panel processor does not receive a write
from the main instrument processor, and does not receive a LOW
instrument preset, the front panel processor will automatically go
into the diagnostic mode.

If upon power on, all front panel LED's are on (similar to holding
[INSTR PRESET]) check the negative power supplies. The main
instrment processor requires both the positive and negative
supplies. The front panel LED's require only the positive
supplies.

8-563
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LED AND ANNUNCIATOR TEST

1. Turn the POWER switch to ON. Press and hold [INSTR PRESET].
All the LED's and annunciators should light and remain lighted
for as long as [INSTR PRESET] is pressed. If any LED or
annunciator fails to light, use Figures 8H-2 and 8H-3 to
identify the affected boards for subsequent disassembly and
repair.

ALPHANUMERIC DISPLAY TEST

1. Press [SHIFT] [FREE RUN] to activate the display self-test
diagnostic mode. The following should be observed in a
correctly operating instrument:

The ENTRY DISPLAY shows "DISPLAY RAM TEST PASSED," for 3
seconds.

"DISPLAY CHECKSUM = 3A" is shown in the ENTRY DISPLAY for
another 3 seconds.

All segments of the numeric displays will light, and all dots
in the ENTRY DISPLAY will flash, for 6 seconds.

The entire available character set will be scrolled across the
displays, and will continue scrolling until this diagnostic
routine is terminated.

2. If any discrepancies are noted, refer to "Al, A2, A3 DISPLAY
TROUBLESHOOTING." After examining the display for failures,
press [SHIFT] [M5] to terminate this diagnostic routine.

KEY AND RPG TEST

l. With the POWER switch set to STANDBY (no fan noise), examine
the mechanical action of each key. Check for height
differences, unusual sounds when pressed, and differences in
the force required to depress each key. Check the RPG for
smoothness of rotation.

2. Turn the POWER switch ON and press each key on the front panel.
Check for the proper ENTRY DISPLAY message and for the llghtlng
of the appropriate annunciators and LEDS.

3. Press [INSTR PRESET] [POWER LEVEL]. Rotate the RPG very slowly
in both directions, watching for a 0.05 dB increment (clockwise
rotation) or decrement (counter-clockwise) in the power 1level.
Rapid rotation of a quarter-turn in either direction should
cause a large change in power level.

4., Examine the connectors for contamination or deformation.

8-564
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Any display or keyboard problems should be evident after the above
tests. If the problem appears to be in the front panel,
disassemble the front panel as described in DISASSEMBLY and then
refer to either the display troubleshooting or keyboard
troubleshooting following the appropriate circuit description. If
the displays and keyboard appear to work correctly, go to the
Overall Instrument Troubleshooting in the Section VIII Service
Introduction to determine if some other malfunctioning circuit
assembly could be causing the problem.

DISASSEMBLY

Figures 8H-4 through 8H-9 show the disassembly procedures for the
front panel boards and components. Begin by performing the minimum
disassembly necessary to expose the boards and associated cables,
then check the integrity of the cable connections before
continuing. Typically, faulty connectors cause many service
problems and, because they are difficult to see and tend to be
intermittent, such faults can be extremely difficult to identify.
If faulty connections might be the cause of the problem, separate
the connectors, examine the contacts for obvious damage, then
reassemble the connectors and see if the symptoms have changed.
Clean or replace the connectors as needed.

NOTE

Incorrect cleaning procedures can damage
connector contacts. When cleaning contacts,
observe these three precautions: 1) Avoid any
rubbing motion that might generated static
electricity, with subsequent ESD destruction
of semiconductor components. 2) Avoid solvents
that might chemically react with the contacts
- halogenated compounds (containing chlorine
or bromine) are especially hazardous. Common
rubbing alcohol (70% isopropyl alcohol, 30%
water) is generally recognized as a safe and
effective cleaning agent. Use a lintless cloth
with the solvent. 3) Do not use rubber erasers
for abrasive cleaning because they remove part
of the very thin gold plating, and they deposit
a residue on the metal surfaces.

Continue the disassembly to obtain two, 3-board clusters - the
keyboard cluster and the display cluster (note the "service
position" for the display cluster in Figure 8H-6) - and proceed
with the appropriate troubleshooting procedure (Display or
Keyboard) .
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Figure 8H-1.

I, REFER TO THE SERVICE SECTION INTRODUCTION FORA
DESCRIPTION OF THE SYMBOLOGY
USED FOR THIS BLOCK DIAGRAM.

2, NOT ALL POWER SUPPLY INTERCONNECTIONS
ARE SHOWN ON THIS BLOCK DIAGRAM.

Detailed Block Diagram
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Figure 8H-3. Simplified Block Diagram of Front Panel Assemblies
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11.

Disconnect ac power line cord.
Remove top cover to facilitate subsequent cable removal.

Remove vinyl trim from the top, front edge of instrument by prying a corner loose and
gently peeling the trim from the bezel

Remove all five screws that are visable under the trim.
NOTE

It is important that screws of the correct length be used in
these five locations. Longer screws protrude through the
display casting and damage the display driver board.

Remove either front foot (instructions are on the foot) to release the information cards
tray. Remove the tray.

Five screws will be seen on the lower, front frame edge: remove 3, as shown, and loosen a
fourth if necessary.

NOTE

The loosened screw centers the RF connector in the front
panel opening. Be sure that the RF connector is recentered and
secured during re-assembly of the front panel.

Gently pry the front panel and display assembly from the frame. It may be necessary to
apply pressure from behind against the display assembly.

If you intend to remove the entire front panel then you must disconnect the two 50-wire
ribbon cables, and the four coaxial cables (the coaxial cables that connect the front panel
BNC connectors to the motherboard SMB connectors). If you intend to only troubleshoot
the display and/or keyboard assemblies then you only need to disconnect the ribbon cable
that is attached to the display assembly.

Separate the keyboard assembly from the display assembly by removing the three screws
between the panel castings.

To work on the keyboard, reconnect the ribbon cables and attach the display to the top of
the front casting for support.

To work on the display, configure the display boards into the service position (Figure 8 H-
6), reconnect the ribbon cables, lay the display board on the reinstalled top cover, and
attach the keyboard to the front panel for support.

Figure 8H-4. Front Panel Disassembly

Remove these 3 screws (2360-0115)
to separate the keyboard assembly
from the display assembly.

08340-60012
A7 Lower Keyboard

2200-0113 (5 Per)
4-40 Panhead Screw

2200-0105 (7 Per)
4-40 Panhead Screw

Figure 8H-5. AS, A6, A7 Disassembly
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08340-60010
A5 Main Keyboard

08340-60011
A6 Interface Board

2200-0115 (6 Per)
4-40 Panhead Screw

0590-0136 (2 per)
2-56 Panhead Screw

2190-0014 (2 per)
Internal Star Washer

0520-0139 (8 per)

08340-60009 % 2-56 Panhead Screw

A2 Display

Driver Board 2190-0045 (8 per)

Split Washer

08340-60008
A3 Display Processor
Board Flat Washer

3050-0098 (8 per)

Display Frame A2

Service Position

Figure 8H-6. A2, A3 Disassembly

08340-20058
Center Section Display

08340-00036
Insulator

6040-0239
Thermal Compound

08340-60007
A1 Alpha-Numeric Board

0520-0174 (8 per)
Pan Head Screws

Figure 8H-7. Al Disassembly
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As Viewsd from the rear
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Figure 8H-8. RPG Disassembly
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00310-48801 (2 per) 0590-1251 (4 per)
This item different 1450-0615 Shoulder Washer Hex Nut
on some instruments Retainer
08340-20078 0834000024 0624-0264 (8 per) 08340-40002 / 2260-0009 (2 pen)
Bezel Thread Forming Screw

Led Mount Hex Nut

0360-1158 1250-1091 1250-0870 (3 pen)
Lug BNC BNC
g
0360-0042
Lug
0570-0189 (6 per) 08340-200|57
Flat Head Screw Frame Displa
2950-0043 (2 per)  2190-0016 (2 per) 5060-0329 i ”
Hex Nut Washer RPG (s)t:gptgfez:\(’i"e ©
1990-0358 3101-2193 0160-4832
Led Switch Capacitor
1251-4223
Pin Locking Tang

_ EREY
(s01) —e © ©
=0001| skip I — —
= (0)
(92)
> 0510-1148 (2 per) 1990-0858 3101-2193 08340-00025 —
g Keepers Led Switch Dress Pane!
08340-00026 0624-0264 (8 per)
Sub Panel Thread Forming Screw 08340-60065 1901-0179 (2 per) 0520-0127 (5 per) 4040-1912
Jumper Wire Assembly Diode 0-80 Panhead Screw Window Display
. et 2190-0014 (5 per)
Service Position Star Washer
Figure 8H-8. RPG Disassembly

Figure 8H-9. Panels, Switch, and Connectors Dissassembly
8-573/8-574
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Al ALPHA DISPLAY, CIRCUIT DESCRIPTION

An integrated 5X7 dot matrix display is used in the 8340A for
display of alphanumeric information. Seven, four-character chips
are used for a total of 28 characters. The shift register (SR),
drivers (D), and LEDs (X) are arranged as follows:

The 5 LEDs in each row are common to one driver. Each character
has 5 columns (columns 1 through 5). The same column in each
character is driven by a common column driver (i.e. column 1 in
all 28 characters is driven by the same column driver).

The appropriate LEDs in one column of all 28 characters are turned
on at one time for about 2.5 ms. The next column is selected and
the appropriate LEDs in that column are turned on. The entire
process is repeated at about 80 times per second.

SERIAL |
DATA
IN ¥ Y ¥ [
7 | —D—XXXXX —D—XXXXX —D—XXXXX - [—=D—XXXXX
—D—XXXXX —D—XXXXX —D—XXXXX —D—XXXXX
',3 —D—XXXXX —D—XXXXX —D—XXXXX —D—XXXXX
1 | —D—XXXXX —D—XXXXX —D—XXXXX —D—XXXXX
—D—XXXXX —D—XXXXX —D—XXXXX —D—XXXXX
COMMON S | —D—XXXXX —D—XXXXX —D— XXXXX —D— XXXXX
CLOCK ﬁ —D—XXXXX —D—XXXXX —D—XXXXX (— —D—XXXXX
SERIAL DATA
OUT TO ~at—o
NEXT CHIP COMMON
COLUMN
LED
ANODES
8-575
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When the processor is ready to display a line in the alpha
display, the processor fetches the character out of RAM for the
last character position of the display. Next, the processor
determines which column of the character is being set up (for
example, column 5). The processor looks up the bit pattern for the
7 LEDs in the column. The processor outputs these 7 bits, in
parallel, to the shift register. The shift register outputs the 7
bits serially to the displays. The processor gets the next to the
last character and repeats the above sequence until all 196 bits
(7 rows times 28 characters) have been shifted into the displays.
Since all 5 LEDs in each row are common to a row driver, if a bit
for the particular row is a 1, the cathodes of the LEDs in that
row will be pulled LOW. However, only one of the five LEDs is
turned on by pulling the appropriate column line HIGH. The above
sequence is repeated for each of the five columns and the whole
process is repeated at a rate of approximately 80 times per second
to ensure a flicker-free display.

The alpha display shift clock is the same alpha display clock
generated and controlled on the Display Processor board.

The alpha displays dissipate a lot of power and as a result they
must have a substantial heat sink. For this reason the display
chips are soldered into the PC board and the PC board is screwed
directly to the anodized aluminum bezel assembly. On the PC board,
all of the pins to the chips have as much copper connected to them
as possible so that the heat will be conducted into the copper on
the PC board and then into the bezel. Heat sink compound should be
used between the alpha display PC board and the bezel to ensure a
low thermal resistance.

Al ALPHA DISPLAY TROUBLESHOOTING

1. Remove the Al, A2 and A3 boards from the display casting and
plug the Al Board directly into the A2 Board. Take precautions
to prevent the Al Alpha Display from shorting out against the
A2 Display Driver.

2. If the Alpha display appears to be working correctly after
removing it from the casting, suspect that the anodized
insulator has developed a short. If this is the case, clean the
casting and the PC board and check for sharp protrusions or
foreign particles. Install a new insulator using a non-silicone
base thermal compound.

3. If part of the characters are working and some are not, either
a signal trace is open or one of the integrated displays is
bad. Probe CS1 through CS5, ALPHA CLK, and DATA IN right at the
display chip that is not working. If the signals appear at its
pins, replace the display. If DATA IN (pin 12) does not appear
at the display in question, either this display or the previous
display could be at fault.
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A2 DISPLAY DRIVER, CIRCUIT DESCRIPTION
NUMERIC SEGMENT DRIVERS A

Each numeric digit is formed by various combinations of seven
segments and a decimal point. The anodes of the same segment in
each numeric digit are connected in parallel and go to a segment
driver. The cathodes of all eight segments within a digit are
connected in parallel and go to a digit driver. Therefore, there
are eight segment drivers common to all digits plus one digit
driver for each of the 31 digits. To display numbers in all
display digits, the processor starts at the first digit by
clearing the segment driver latch and by turning on the digit
driver for the first digit. The display processor then determines
from RAM what character should be displayed in this first digit
and then sets the appropriate bits of the segment driver latch.
Once these bits of the latch are set, the corresponding segment
drivers supply current through the segment and out the digit
driver. The processor leaves these drivers on for a few tens of
milliseconds. At the end of this display time, the segment drivers
are all turned off. The shift register/digit driver is immediately
shifted to drive the second digit. None of the LED segments of the
second digit turn on until the processor determines what character
should be displayed and turns on the appropriate segment drivers.
This second digit is then displayed for a few tens of milliseconds
and so on through all 31 digits until the last digit is displayed
and then the whole process is started over. This whole process is
repeated about 80 times per second so the eye is not able to
perceive the flicker.

The processor selects which numeric segments to turn on by setting
the appropriate bits in an 8-bit addressable latch (U9). Processor
I/0 port P14 through P17 (A3Ul pins 31 through 34) control the
address and D input to U9. The address bits (U9 pins 1, 2, and 3)
are set to indicate the bit in the latch being changed and the D
input (U9 pin 13) is set HIGH or LOW depending on whether you wish
to turn on a segment or turn off a segment. The clock line (U9 pin
14) is connected to the LE (Latch Enable) clock signal from A3
block D. Since this clock is essentially the same as the processor
LTE (Low Trigger Enable) line, each instruction cycle will
transfer the information currently contained on the address and D
inputs to the outputs of U9 (U9 pins 4 through 7 and pins 9
through 12).

Each output of U9 is connected through a 1 K ohm resistor to a
segment current source and to a 2.2 K ohm resistor connected to
the main +5.2V supply.

The segment current sources are formed by two transistors and a
resistor (Qll, Q12, and R29 for example). When U9 pin 12 goes

HIGH, the upper transistor (Qll) is turned on due to the base
current supplied by the 2.2 K ohm resistor and conducts current
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from the display supply out its emitter and through the resistor
(R29). This current increases until the voltage drop across the
resistor (R29) equals the VBE drop of the lower transistor. As
soon as this current is reached, the lower transistor (Ql2) begins
to conduct and removes some of the base drive current to the upper
transistor (Qll). This process reaches an equilibrium with the
lower transistor (Ql2) conducting just enough current to remove
the excess base current supplied to the base of the upper
transistor (Qll). This type of current source is used because it
is fairly immune to the voltage variations of the display supply.

When U9 pin 12 goes LOW it conducts all of the current provided by
the 2.2 K ohm resistor away from the base of Qll thus turning off
the current source.

Each of the eight segment current sources provides approximately
0.60/16.2 or 37 mA to its particular segment.

NUMERIC DISPLAYS B, C, AND D

The numeric displays consist of two 15 digit and one 5 digit
monolithic seven-segment displays (A matched set is available to
provide equal illumination). In the 8340A, only 13 of the 15
digits are used in each of the larger displays.

LED ANNUNCIATORS E

Each annunciator is connected in series with a current limiting
resistor to +12 volts. The resistor values are selected to make
the apparent brightness to the eye the same on all annunciators.

LEVEL SHIFTERS F

In order to meet the input voltage requirements of U4, U5 and U8
power shift registers, level shifters must be used to translate
the TTL levels to that required by these ICs.

When the input to the clock level shifter (R7, R8, R9, VR4, and
Q6) is not pulled LOW, current is supplied to the base of Q6
through R9 and VR4 and thus causes Q6 to turn on. When Q6 turns
on, it pulls one end of R7 down to approximately -5 volts. Each
clock input sources 1.8 to 3.5 mA therefore, the current through
R7 will be between 5.4 and 10.5 mA making the voltage at the clock
inputs (U4, U5 & U8 pin 9) between -3.6 and -2.25 volts. When the
input to the clock level shifter is LOW, the base of Q6 is allowed
to be pulled down to -5.2 volts thus turning Q6 off and allows the
internal pullups of the IC to pull the input HIGH. When the input
to one of the start level shifters (R1l, R2, and VR1l, or R3, R4,
and VR2, or R5, R6, and VR3) is not pulled LOW, the start input
(U4, U5, and U8 pin 8) will be at approximately +0.6 volts. When
the input to one of the start level shifters is pulled low (1.0
volts), the start input will be at approximately -2.2 volts due to
the 3.16 volt differential supplied by the zener diode (VR1l, VR2,
or VR3).
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SHIFT REGISTER/NUMERIC DIGIT DRIVER G

The numeric digit drivers (U4, U5, and U8) are power shift
registers whose outputs are capable of sinking 250 mA. When the
start line (pin 8) is pulsed HIGH, all outputs of the shift
register (pins 11 through 20 and 1 through 7) go HIGH. After the
application of a start pulse, the first LOW going clock pulse
applied to the clock line (pin 9) will cause output U8 (pin 1l1) to
go LOW. Each successive pulse on the clock line (pin 9) shifts
this LOW output to the next output line and the previous line goes
HIGH. The LOW output shifts through each output line and finally
is shifted out of the shift register at which time all outputs
will again be HIGH. The outputs of these power shift registers
(U4, U5, and U8) are each connected to all the segment cathodes of
one digit thus when the output goes LOW it turns on all of the
segments in that digit whose segment drivers are activated. The
power shift registers have non-standard logic levels for the clock
and start inputs. The clock input (pin 9) LOW level is -2.2 volts
and has a pull up inside the IC so it can be driven from an open
collector transistor. The start input (pin 8) has a HIGH level of
+0.5 volts and a LOW level of -0.8 volts.

CONTROL DATA LATCH H

The control data latch (U3) is an open collector addressable D-
latch. The address inputs (U3 pins 1, 2, and 3) and the D input
(U3 pin 13) are connected to the display processor I/O0 port P10
through P13 (A3Ul pins 27 through 30). The clock line (U3 pin 14)
is connected to the LE signal so each LE cycle the latch will be
updated with the current information contained on the I/O port
lines. Outputs 4, 5, and 7 (U3 pins 9, 10, and 12) go to the
numeric display start pulse level translators. Outputs 0, 1, 2, 3,
and 6 (U3 pins 4, 5, 6, 7, and 11) go to Alpha display column
drivers 3, 2, 1, 4, and 5 respectively.

ALPHA COLUMN DRIVERS I

The alpha column drivers are formed by Q1 through Q5 and resistor
packs Ul and U2. When it is time for the processor to turn on one
of the alpha columns, the processor addresses one of the column
control lines in the control data latch (U3) LOW which pulls down
on the base of one of the column driver transistors (Ql1 through
Q5) through a 24 ohm resistor. This turns on the transistor which
pulls the column line up to the Display Supply.
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A2 DISPLAY DRIVER, BLOCK-BY-BLOCK TROUBLESHOOTING

Numeric Segment Drivers (A2 Block A)

ALL NUMERIC DISPLAYS ARE OFF

If all of the segments of all numeric displays are off, first
troubleshoot the SHIFT REGISTER/NUMERIC DIGIT DRIVER (A2 Block G)
and LEVEL SHIFTERS (A2 Block F). If no other fault is found, then
possibly one of the control signals to A2U9 is faulty.

l.

2.

Press [SHIFT] [FREE RUN] to run the front panel display
diagnostics. Set up the oscilloscope for 50 us/Div.

Probe CLR (A2U9 pin 15) with the oscilloscope. You should find
LOW going TTL pulses which are 10 to 50 us wide. If this signal
is LOW all the time then all numeric displays will remain OFF.
If CLR is not correct, troubleshoot the DISPLAY PROCESSOR (A3
Block D) or replace A2U9 if U9's input is bad.

Probe LE (A2U9 pin 14) with the oscilloscope. Set the
oscilloscope to 1 us/Div. You should find LOW going TTL pulses
which are 0.36 us wide with a period of 1.36 us. If this signal
does not appear, troubleshoot the DISPLAY PROCESSOR (A3 Block
D).

Probe the remaining inputs to U9 (U9 pins 1, 2, 3, and 13). You
should find TTL activity. If any of these lines do not have
activity or have incorrect voltage levels, troubleshoot the
DISPLAY PROCESSOR (A3 Block D).

ONE OR MORE NUMERIC DISPLAY SEGMENTS IS ALWAYS OR NEVER ON

If
is

one or more of the numeric display's segments is always on or
never on, the problem most likely lies with the segment current

source.

1. Probe the output of U9 which corresponds with the affected
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segment with the oscilloscope. Set the oscilloscope to 0.5

ms/Div. You should find various patterns of 0.3 ms wide, HIGH
going pulses. These pulses will be limited in amplitude to

about 3 to 3.5 volts.

If the signal at the output of A2U9 is approximately correct,
and the segment is on all of the time, it is most likely that
the transistor connected to the Display Supply is shorted or a
trace from the current sources to the Numeric Displays is open

or shorted.

If the signal at the output of A2U9 is approximately correct,
and the segment is off all of the time, either the transistor

connected to the Displa