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Group Delay

Dan Braun
Hewlett-Packard, Min. View

As a microwave technician involved
in the repair and calibration of
Hewlett-Packard’s microwave test
equipment, there have been many
occasions when customers touring
HP’s repair center have asked me,
“What does that instrument do?”
Their look of curiosity turns to one of
confusion when I respond, “It meas-
ures IF flatness, power, and group
delay.” We are talking about an HP
3710A or 3790A Microwave Link
Analyzer System.

But this article is not about the
MLA, it's about one function of the
MLA and that’'s measure group
delay. And what is group delay? It is
synonymous with envelope delay,
phase delay, or differential phase.
Basically, they all mean the same
thing. Some may argue that there
are differences, but they are mini-
mal. Most engineering texts refer to
group delay with a lot of mathemat-
ical formulas. The IEEE Dictionary
refers to group delay as “the deriva-
tive of radian phase with respect to
radian frequency, d¢/dw. It is equal
to the phase delay for an ideal non-
dispersive delay device, but may dif-
fer greatly in actual devices where
there is ripple in the phase vs. fre-
quency characteristic.”

The Telecommunication Transmis-
sion Handbook by Roger L. Freeman
defines group delay as envelope
delay distortion and goes on to say
that it’s the derivative of radian
phase characteristics with respect to
radian frequency characteristics.
And, since group delay is defined as
the incremental change in phase
caused by an incremental change in
angular frequency, where the in-
crement approaches zero in both
cases, group delay is expressed as
do
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where d indicates the derivative of;
¢ is the angular phase (radians),
and f is the angular frequency
(radians/sec.).

d¢ and df can be further defined as
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which means that A¢ (change in
phase) and A¢ (change in frequency)
must approach zero. By definition,
the amount of change in phase and
frequency as shown in Figure 1 must
be infinitely small (approaching
zero) for it to be group delay.
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Figure 1. Phase vs. frequency
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Actually, group delay is a theoreti-
cal concept and in practice cannot be
measured at all. What is actually
measured, referring back to the
IEEE definition, is differential (ra-
dian) phase and differential (radian)
frequency which, if measured cor-
rectly, can be assumed to approxi-
mate group delay. It is the varia-
tions in delay at different frequen-
cies that causes the problems and is
referred to as group delay distortion.

What is Delay Distortion?

Electromagnetic waves travel
186,000 miles per second in free
space. Electrical signals, however,
do not travel this fast through com-
munications channels. In fact, sig-
nals may travel over certain types of
circuits as slowly as 15,000 miles per
second, and will rarely travel faster
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than about 100,000 miles per second
over a microwave radio path. These
lower velocities result from the na-
ture of the communications equip-
ment or the transmission path.

A telephone line behaves like a low
pass filter, particularly if inductive
loading is used to reduce attenua-
tion. Multiplex systems use very
sharp filters to separate one channel
from another, and the tuned circuits
in a radio receiver serve the same
purpose. All these filters and filter-
like elements introduce delay.

The slowing down of a signal in its
passage through a communications
channel is of little importance.
Delay becomes a problem only when
it interferes with the ability of the
receiver to understand the message.
In the case of speech, delay distor-
tion causes little interference since
the ear is relatively insensitive to
phase variations. Facsimile, tele-
graph, and data signals, however,
are quite vulnerable to delay
distortion.

Usually, only relative delay — the
maximum range or difference in
delay values in a channel — is of im-
portance, since only the delay differ-
ence causes distortion in the received
signal. Absolute delay — the total
delay experienced by signal ele-
ments — is usually not important
except where signals, or parts of a
signal, are transmitted from one
point to another over different
routes and must arrive at the same
time.
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GROUP DELAY

For example, if two tones, such as
1200 and 2200 cycles per second, are
used to transmit binary data (shift-
ing from one frequency to the other),
it is important that these two tones
experience approximately the same
transmission delay in going from
one end of the circuit to the other. If
the data is being transmitted at
1000 bits per second, each bit will be
one millisecond long. If these trans-
missions consist of alternate 1's and
0’'s, the signal will be alternately
shifting between 1200 and 2200 cps.
The transmission propagation time
for those two tones between the two
ends of a given circuit can vary con-
siderably. For example, 60 miles of
loaded telephone cable may intro-
duce a delay to the 2200 cycle tone of
6.1 milliseconds as compared to 5.1
milliseconds for the 1200 cycle tone,
a difference of 1 millisecond. If the
2200 cycle tone is transmitted first
followed by the 1200 cycle tone (each
transmitted for 1 millisecond), it can
be seen that they will both be re-
ceived at the same time, rather than
one following the other. In 120
miles, they would be received in the
reverse order!

Delay Distortion At Higher
Frequencies

In high speed data transmission, the
problem of delay distortion becomes
more serious and troublesome as the
transmission rate increases. Data
bits usually originate as
rectangular-shaped pulses which are
used to modulate a carrier at a par-
ticular keying rate for transmission
over a communications circuit. The
pulses resulting from this modula-
tion process are composed of many
frequencies whose amplitudes and
phases have a fixed relationship in
time. The energy of the fundamental
and harmonic frequencies are vecto-
rially added together to form the en-
velope of the composite signal. If the
pulses are processed through circuit
components such as band-pass filters
or amplifiers, which because of reac-
tive (imaginary) components within
the circuitry do not offer equal
transit time to all frequencies, the
signal shape (envelope) is seriously
distorted. As shown in Figure 2, if
the third harmonic is delayed by
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Figure 2. As shown in diagram A, the
normal vectorial addition of the
energy at the fundamental and
third harmonic frequencies pro-
duces a slightly rectangular-
shaped pulse. If the third harmonic
is delayed by one-half cycle rela-
tive to the fundamental, as shown
in diagram B, the pulu envelope
becomes seriously distorted.

one-half cycle relative to the funda-
mental, the pulse shape is severely
distorted.

To demonstrate the effect shown in
Figure 2, try the following experi-
ment:

—Connect two audio oscillators (e.g.,
HP Model 3325A’s) to the A and B
inputs of an oscilloscope.

—Set A for x frequency at y
amplitude (the exact frequency
and amplitude are unimportant).
Set oscillator B for 3 times the fre-
quency and one-third the
amplitude.

—=Set up the oscillators so that they
are phase locked together with
zero phase shift between them
(Figure 2A).

—Now shift the third harmonic os-
cillator so that it is delayed by
one-half cycle (180 degrees).

—If the two composites shown in
Figure 2B were fed into a speaker,
you would note a drastic difference
in sound even though the frequen-
cies haven't changed.

Phase Shift

The phase and frequency of a signal
are, by definition, inseparable. In
fact, a good definition of frequency is
the rate of change of phase with re-
spect to time, or d¢/dt, where ¢ is the
phase shift (usually in radians; 7 ra-
dians equal 180° 2 # radians equal
one cycle) and t is time in seconds.
WWW.HPARCHIVE.COM

Thus, it follows that the more the
phase of a signal is shifted in passing
through a channel, the more time is
required for it to get through the
channel. Where phase shift is
known, the phase delay of a single
frequency is

delay (time) = phase shift (radians)

frequency (radians
per sec.)

This is usually expressed as

§=2
[3]
It is important to note that in practi-
cal systems, phase delay, as
expressed above, is applicable only to
single, steady-state frequencies.

In an ideal system, phase shift would
be linear and all signals passing
through such a system would be de-
layed equal amounts, regardless of
their frequency. Unfortunately,
phase shift in a communication

channel is never linear. In a high
quality system, the overall phase "

shift characteristic may look like
that shown in Figure 3.
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Figure 3. Phase shift characteristic of
a high-quality 100-mile carrier tele-
phone circuit.

Measuring Group and Envelope
Delay

Whenever a complex signal (such as
a modulated or keyed carrier fre-
quency) is transmitted, the relation-
ship between frequency and phase
shift described above no longer holds
true unless the system is perfectly
distortion-free. Since phase shift is
always non-linear in actual systems,
some of the component frequencies
undergo more phase shift than other
frequency components.
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( For simplicity, assume that the

complex signal consists of only two
component frequencies. Added to-
gether, the two frequencies form a
beat-frequency or modulation en-
velope. Because of non-linear phase
shift, the two component frequencies
and modulation envelope travel at
different velocities through the
channel with the relationship
between them constantly changing.
If phase shift were linear, all the
frequencies would travel at the same
velocity; and there would be no dis-
placement of one frequency with re-
spect to the other and no indepen-
dent delay of the modulation en-
velope or envelope delay.

The more non-linear the phase shift,
the greater the envelope delay. In
other words, the greater the rate of

change of phase shift, the more en-
velope delay will result.

Since virtually all forms of electrical
communication use signals which
require a band of frequencies for
successful transmission, both en-
velope and group delay are the forms
of delay of greatest general impor-
tance. Hewlett-Packard measures
relative delay (and other parame-
ters) in microwave radio applica-
tions with the HP 3710A/3790A
Microwave Link Analyzer System.
Audio data line delay distortion
measurements to CCITT standards
are performed by the 3770A/3770B
Analyzers.

Figure 4 shows the basic principal
used in making group delay meas-
urements with the 3710A/3790A

MLA. A frequency range is selected
and the MLA sweeps that range
with its transmitter. Time required
(delay) for increments of the swept
signal to reach the receiver is meas-
ured with the composite of all in-
crements forming the group delay
picture displayed on the CRT.

GROUP DELAY

TIME

FREQUENCY

The method used in the HP
Microwave Link Analyzer (MLA)
to measure group delay distor-
tion is a special application of a
phase lock loop as described in a
previous issue of Bench Briefs
(October 1978).

Generally speaking, a phase
lock loop (PLL) is used to pro-
duce an accurate signal (or
some multiple) from a stable ref-
erence. In the case of the MLA,
however, the object is to meas-
ure group delay distortion. As the
main article pointed out, group
delay distortion is merely fluctu-
ations in phase per frequency.
And since the phase and fre-
qguency of a signal are, by defini-
tion, inseparable, it follows that if
we plot the small changes in
phase that occur due to absolute
delay, we should be able to con-
vert that to group delay
distortion.

As shown in the accompanying
figure, the swept signal is applied

Group Delay and the Phase Lock Loop

to the PLL as the reference sig-
nal. An internal voltage con-
trolled oscillator is phase locked
to the incoming signal, and it is
the PLL error voltage that is the
detected phase error or group
delay signal. The swept signal is
applied to the horizontal plates,
and the group deiay signal is
applied to the vertical plates of a
CRT. The key to the group delay

detector is a special low pass
filter designed to pass only fre-
quencies lower than 10 Hz. If
frequencies higher than 10 Hz
were allowed to pass through,
the error voltage would com-
pletely correct all phase fluctua-
tions so rapidly it would appear
there was no group delay distor-
tion at all.
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>—= spuTTER SENSITIVE PASS
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Complete Group Delay Detector
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GROUP DELAY

Figure 5 shows the basic principal
used in making envelope delay
measurements with the 3770A/B
Analyzers. The transmitter part of
the instrument generates a carrier
signal that is alternately modulated
with a reference signal and then a
test signal. The test signal frequency
starts out at the lowest end of the
frequency range the instrument is
capable of transmitting and steps up
to the high end start, stop and refer-
ence signals are switch-selectable.
For example, 300 Hz to 3.4 kHz
could be the test range, and 1kHz
the reference. Delay is measured by
comparing the delay of the envelopes
recovered at each of the various test
frequencies to the delay of the refer-
ence signal.
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Figure 5. 3770A/B Analyzer perform-
ing an envelope delay measure-
ment. A carrier signal is alternately
modulated with a reference signal
and then a swept series of test sig-
nals. Each separate test signal is
compared back to the reference
signal. The relative group delay of
the channel at the two frequencies
is measured by comparing the
delay of the envelope recovered
during the measuring period with
that recovered during the refer-
ence period.

Delay Compensation Networks

Where amplitude response of a cir-
cuit is unsatisfactory, a filter is used
to introduce a controlled amount of
loss at certain frequencies to obtain
the desired performance. In a carrier
system, the channel bandpass filters
which isolate individual channels
from each other are the principal
sources of delay distortion. These fil-
ters should have uniform amplitude
response within a desired band of
frequencies, but must exhibit a very

rapid attenuation of all frequencies
outside the desired band. Unfortu-
nately, such rapid change in the at-
tenuation characteristic of a filter is
also accompanied by rapid changes
in the phase shift.

In the case of excessive relative
delay, a network which would cor-
rect the phase shift characteristics of
the communications channel might
very well neutralize the desired at-
tenuation of the filters responsible
for the delay. Special delay equaliz-
ers called elliptical all-pass filters
are required to overcome this prob-
lem. Without getting into filter
theory, it will suffice to say that
these filters are complex and their
component values are usually calcu-
lated by computer. In typical appli-
cations, these filter networks
generally contain several adjustable
components so that the group delay
response can be adjusted for flatness

.\'_

while being observed on the CRT of a
group delay detector.

Summary

In conclusion, there are several im-
portant points to remember. Group
delay is a transit time phenomena.
Group delay distortion causes audio
distortion in communication links,
This cannot be eliminated, but it can
be compensated for by special filters.
Relative group delay can be meas-
ured by a unique application of a
phase lock loop and displayed
graphically on a CRT. Group delay
distortion is not an absolute meas-
urement, but a relative measure-
ment. The actual transit time of a
signal through a communication
link is not important. It is the
changes or fluctuations in the
transit time from one frequency to
another expressed as group delay
distortion that is important.
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Dan Braun, who has been with Hewlett-Packard 5 years, is an instrument service
technician at the HP Customer Service Center in Mt. View, California. As you can
probably tell from the nature of the article, Dan’s primary responsibilities are the repair
and calibration of HP's microwave test equipment.

Born and raised in the San Francisco Bay Area, Dan attended College of San Mateo
where he obtained his AA degree. He furthered his electronic background in Class A
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BATTERIES

® A Quick Guide to Batteries

(Editor’s Note: The following article
appeared in the Electronic Buyers'
News and is reproduced with per-
mission of CMP Publications Inc.)

Even though the electrochemical
fabrication of the most commonly
used batteries has been known for
more than a century, new and im-
proved batteries are providing users
an even widening choice of operating
characteristics for meeting different
requirements.

Consequently, this article attempts
to define and explain many of to-
day’s batteries and their differing
characteristics.

The term battery applies to a range
of products classed as primary and
secondary. Because their active ma-
terials are irreversibly consumed
during periods of usage, primary
batteries can’t be recharged. How-
ever, recharging secondary batteries
reconstitutes their active materials
and permits them to be reused many
times.

Strictly speaking, a battery is an as-
sembly of two or more cells. The
cells, each made up of two dissimilar
electrodes, are in contact with an
electrolyte within a closed container.
The voltage output of the cell is a
function of the electrochemical prop-
erties of the electrodes and the elec-
trolyte. For systems in common use
today, this ranges from 1.2 to 3.0
volts.

Every cell and battery has two im-
portant characteristics: voltage and
discharge rate. Voltage higher than
the cell voltage are obtained by con-
necting cells in series so that their
voltages combine. For example, a
12-volt battery would consist of six
2-volt cells or eight 1.5-volt cells. In
the early days of tube-type radio,
there was a constant demand for
45-and 90-volt batteries, each requir-
ing a large number of cells.

Discharge rate is expressed in
ampere-hours or milliampere-hours.
This is the product of current meas-
ured in amperes or milliamperes and
the number of hours that the cell or
battery can supply or discharge that
amount of current. The abbrevia-

tions are Ahr and mAhr.

Primary Batteries

Until recently the choice of battery
power was limited to the carbon-zine
(Leclanche) dry cell used for
general-purpose applications such as
flashlights and portable radios.
Then the zinc-chloride versions of
the carbon-zine system offered signi-
ficantly improved energy density,
while the alkaline-manganese
dioxide system provided a further
improvement, the latter being suited
for efficient powering of transis-
torized circuitry. Mercuric oxide and
silver oxide met the need for com-
pact button cells for hearing aids,
calculators, cameras, and other spe-
cial needs.

Carbon-Zinc Fiashlight Battery
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Carbon-Zinc (Leclanche). Still the
most common and lowest cost pri-
mary system for general purposes,
from toys and flashlights to transis-
torized radios and recorders,
carbon-zinc batteries and cells
account for at least half of the pri-
mary battery sales.

The cell consists of a positive carbon
electrode and an electrolyte com-
posed of manganese dioxide, am-
monium chloride and zine chloride
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and water, The negative electrode is
the zinc case. The voltage per cell is
1.5V. Cell sizes range from AAA to
D and the lowest cost battery is the
9-V rectangular case size for transis-
torized products.

Carbon-Zinc (Zinc-Chloride). The
zinc-chloride or heavy-duty version
of the basic system provides about
50% more life for the same case size
as the Leclanche version. Construc-
tion is similar except the ammonium
chloride is omitted from the electro-
lyte. Cell voltage is 1.5V.

Alkaline Manganese Dioxide. The
so-called alkaline cell is a further re-
finement of the basic carbon-zinc
system, using the same positive and
negative electrodes. Highly alkaline
potassium hydroxide is used in place
of zinc-chloride. Reportedly, these
cells and batteries offer a twofold
improvement in energy density over
the carbon-zinc system for about
twice the price. This system is better
adapted for use where reliability and
length of service offset the increased
cost. Case sizes are similar and cell
voltage is the same.

Mercuric Oxide Cells. The mer-
curic oxide cell has a higher electri-
cal capacity for its size than either
carbon-zinc or alkaline cells, provid-
ing 1.35 volts per cell. The cathode is
mercuric oxide, the anode is zinc and
the electrolyte is potassium hyd-
roxide or sodium hydroxide. This
system provides effective button-size
cells for watches and hearing aids,
but seems to be losing ground to the
more effective silver-oxide systems.

Silver-Oxide Cells. Silver oxidecells
provide more than twice the energy
of carbon zinc cells of an equivalent
size and offer more energy per unit
volume than mercuric oxide cells.
Available in two types, high drain
and low drain, the silver oxide
cathodes are paired to zinc anodes;
and the electrolytes are potassium
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Silver-Oxide Watch Battery
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hydroxide or sodium hydroxide.
These button-sized 1.55 cells are in
wide demand for watches and hear-
ing aids.

Magnesium Cells are primarily
used in military applications due to
their ability to withstand extremes
in temperature and humidity and to
provide energy after years of stor-
age. A magnesium alloy is used for
the anode; magnesium bromide for
the electrolyte. Magnesium cells
provide 1.8 volts per cell.

Zinc-Air Cells are high-energy pri-
mary systems available commer-
cially today for hearing aid and

watch use. They use oxygen as the
positive electrode, zinc as the nega-
tive electrode and feature an electro-
lyte of potassium hydroxide. Shelf
life is excellent because they are
only activated by removing the tape
from a tiny hole, which admits air.
The zinc air cell provides 1.5 volts
per cell.

Lithium Cells. The term lithium
cell or battery applies to a number of
different electrochemical systems
capable of producing from 1 to 4
volts per cell, Lithium is used as the
negative electrode in all of them, but
the voltage and operating charac-
teristics are determined by the
choice of cathode and electrolyte. All
of the systems employ highly reac-
tive alkali metals prepared without
the use of water, so they are classed
as non-aqueous.

At present, lithium systems in use or
under investigation are also classed
as either solid or liquid. In the solid

Lithium Cell
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systems, the cathode is a metal
halide, sulfide or oxide, and the elec-
trolytes are lithium salts in organic
solvent. The liquid systems have
soluble reactants with catalytic ma-
terials (sulfur dioxide or thionyl
chloride). The electrolytes in the lig-
uidlunits can be organic or inor-
ganic,

2

The Type Used in HP Calculators

Nickel-cadmium batteries are often
blamed for early failure when in
fact, you have been abusing the
poor things all along without realiz-
ing it. And true to Murphy's law,
your device will go dead when you
need it the most and do not have
the charger with you; or you do
have the charger, but there’'s no AC
power available.

To demonstrate proper nicad use,
let's look at the nicad cells used by
Hewlett-Packard calculators. These
cells, according to their manufac-
turer, should average approxi-
mately 500 charge/discharge cy-
cles. Sometimes your treatment of
these batteries may shorten or ap-
pear to shorten their useful life. Of

Rechargeable Nicads

course, subjecting nicads to exces-
sive temperatures will guarantee to
shorten their life. But the way you
use the calculator and charge the
batteries can also affect their
performance.

The ideal charge/discharge cycle is
as follows: 1) fully charge the
nicads on the recharger; 2) remove
the recharger and operate the cal-
culator on battery power until a low
level indication occurs; 3) recharge
fully on recharger. This method re-
sults in maximum battery perfor-
mance. Actually most people do not
use their calculators in this manner,
but rather in the broad spectrum
between two extremes. Those two

extremes are excessively deep dis-
charging and continual recharger
use.

Continual Recharger Use

Continual recharger use does not
harm the calculator or batteries. If
the calculator is used in a combina-
tion of recharger and battery power,
and if the battery is discharged to a
different level each charge/
discharge cycle, no harm is done.
If, however, a battery is subjected
to a repetitive depth of discharge
over a period of many months, a
phenomenon known as memory
may result. Memory is an apparent
temporary loss of capacity. To il-
lustrate, suppose a calculator is
kept on the recharger continually,
except for a 5-minute period each
day when it is used on battery
power. Over a long period of time,
the nickel-cadmium batteries begin
to “remember” the capacity they
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( Though lithium systems cost less

than silver oxide materials, their
manufacturing costs are higher.
They can replace mercury and silver
based systems where their voltages
are about equal, but the higher
lithium voltages may call for circuit
or product redesign.

Lithium battery systems can present
potential safety hazards because of
their higher energy content, higher
reactivity and the unusual nature of
the materials involved. Most often,
they are seen as supplementing
rather than replacing silver oxide
systems. But lithium cells have the
highest watt hours per cubic inch
(Whr/in®) and their hermetically
sealed cells afford a shelf life in ex-
cess of five years.

Secondary Batteries

Lead-Acid Cell. Storage batteries
made of multiple lead-acid cells are
the most widely used rechargeable

( batteries.

The positive electrodes of lead-acid
cells are made of lead peroxide and
the negative electrodes are made of
sponge lead paste. The groups of
positive and negative plates are in-
terleaved and spaced by separators.
The complete assembly is places in
an electrolyte of diluted sulfuric
acid. A storage battery is made up of
separate compartments or cells, each
with its own filler and vent plug.
The voltage of each cell is approxi-
mately 2 volts. Actually, automobile
batteries use cells of 2.1 volts so the
combinations of 6 cells provides 12.6
volts.

An interesting sidelight can be
shown when you compare high cost
vs low cost automobile batteries
within the same group (i.e. group
being a standard size of battery such
as 24F). In general, the low cost bat-
tery will have fewer plates (less lead,
hence lower cost), and have a lower
ampere-hour rating than the high
cost battery. Once quick way to ver-
ify this is to weigh the two batteries.

Obviously, the battery with more
plates has more lead and therefore
weighs more. It also lasts longer
when you inadvertently leave your
lights on. It also can provide more
cranking power for cold morning
starts.

Of more interest to the electronics
industry for the continous power of
remote instrumentation sensors, TV
sets, medical instruments and truly
portable tools is the true sealed
lead-acid battery. No acid or vapor is
vented and all evolved oxygen gas is
recombined with the plate mate-
rials. These batteries and cells are
presently limited to lower watt-hour
ratings than the maintenance-free
batteries. Although some of the
cases are flashlight cell size, these
sealed lead-acid cells are not inter-
changeable with either carbon zinc
and alkaline cells.

There are a number of different
proprietary methods for making sea-
led lead-acid cells. Some makers are

are expected to deliver each day,
and they then will deliver no more
than that amount. Memory is com-
pletely reversible by a few complete
charge/discharge cycles (from full
charge down to low level
indication).

Deep Discharge

The other extreme encountered is
excessive deep discharging of
batteries. This is potentially the
most damaging to nicad cells. In
most cases, the cause of failure
when a battery is too deeply dis-
charged is an internal short. Nor-
mally a charged or partially-
charged cell has enough internal
energy to vaporize a short. How-
ever, when a cell has been too de-
eply discharged, the cell does not
have enough internal energy to
clear or prevent a potential short.
The result is that with a number of

deep discharge cycles, the chances
of shorting increase. There are two
varieties of shorts possible — a
low-impedance and a high-
impedance short. A low-impedance
shorted cell will not respond to any
level of recharging current. A
high-impedance shorted cell can
recover under high charging cur-
rents (2A to 4A). However, the shelf
life of this cell is very short as it

actually discharges itself through its
own internal short. Consequently,
both low-impedance and high-
impedance shorted cells are consi-
dered permanent failures. Another
type of failure associated with deep
discharge is called cell reversal. In
a multi-cell battery, deep discharge
will cause one cell to become
exhausted first, since cells cannot
be precisely matched in capacity.
The cell with remaining capacity
drives the exhausted cell into a re-
verse state of charge which is cell

reversal. This is a permanent fail-
ure, and the battery pack must be
replaced.

The problem of discharging your
battery too deeply does not always
disappear even when you have
been made aware of the situation.
A malfunctioning low-level detect
system could be the guilty culprit.

We won't discuss catastrophic cell
failure in the form of venting since it
is an easily recognizable problem
requiring battery replacement. Ex-
cessive temperature, excessive
overcharge, cell reversal, and mis-
use or abuse of nicads are all
causes of venting.

So remember, to get an average of
500 charge/discharge cycles out of
your HP calculator Nicads, give it a
full charge, use it until all the deci-
mal points light up, then give it
another full charge.

WWW.HPARCHIVE.COM



SPARE PARTS KIT

using very thin, spirally wound posi-
tive and negative plates, with the
liquid electrolyte contained in a
separator. Other makers are using a
gelled sulfuric acid electrolyte. All of
these cells, however, have safety
vents, usually resealable mem-
branes, to prevent the cell from
exploding in the event of accidental
overcharge.

Nickel-Cadmium Cell. The nickel-
cadmium cell can be recharged
many times and has almost constant
voltage during discharge. These
cells operate well at low tempera-

tures and can be hermetically sea-
led.
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In the charged condition, the posi-
tive electrode is nickel hydroxide
and the negative electrode is metal-
lic cadmium. The electrolyte is a

solution of potassium hydroxide. The
average operating voltage is about
1.2 volts.

Nickel-cadmium power sources are
divided into the low watt-hour units
suitable for calculators, walkie-
talkie portable radios and portable
tools, not to mention vented versions
with higher ratings which are
widely used in aircraft ignition sys-
tems. Sealed nickel-cadmium cells
are made in button sizes through the
range of flashlight “D” cells.
Rechargers are supplied with the
consumer product as part of a line-
cord transformer-rectifier assembly.

Recommended Spare Parts Kit

For HP Products

SPARES

Spare Parts — Anticipated Requirements

The last issue of Bench Briefs
showed you a simple system for or-
dering parts directly from HP (MOP
for Mail Order Parts) so you could
avoid the $20 minimum charge.
Now, here is a way to put it to use —
replenishing spare parts kits.

SPARES is the name of a computer
program used by HP to generate rec-
ommended spare parts lists for most
HP products. After purchasing the
recommended spare parts kit, if your
instrument should ever need repair,
there is a 90% probability of having
the part available. Probability is
even higher if spares are replenished
as they are used.

Evaluation System

Multiple Lists

Recommendations can be made for a
single product (1 each 5245L), a
quantity of identical products (96
each 5245L), or a combination list
for various quantities of different
products (6 each 412A, 27 each
1707A, and 9 each 5245L). Recom-
mendations can be made for a spare
parts inventory of one year up to
nine years.
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Long-Term Packaging

Long-term and military-standard
packaging is optional. The process
used for long-term packaging
increases the kit's shelf life because
each part is individually packaged
and marked. This provides easy
identification and protection against
destructive effects of weather and
atmospheric conditions while in
storage.

For more information about
SPARES, contact your local HP
Sales and Service office. Reference
the HP Corporate Parts Center
Policies and Procedures Manual,
Section 3080.
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INTEGRATED CIRCUIT C S REFERENCE

Replacement Part Cross Reference

When selecting replacement parts
for your HP products, you may
notice that many manuals list only
an HP part number for the part,
even though it appears that this part
is manufactured by one of the large
semiconductor manufacturers. Serv-
ice personnel often ask why only HP
part numbers are listed.

It is recommended that HP replace-
ment parts be used to ensure that
the original performance of the pro-
duct will be obtained. While some
parts used in HP instruments are
identical to that which can be pur-
chased at a local electronics dis-
tributor, many times parts will be
selected for certain characteristics,
such as gain, bandwidth, capaci-

tance, etc. There may also be slight
mechanical differences, such as the
shaping or length of leads. In some
cases special quality checks are
employed to ensure that high relia-
bility parts are used at the factory
and at HP field offices.

Therefore, we suggest obtaining re-
placement parts from HP to main-
tain the quality that you have paid
for in your instrument. There may
be situations however where HP re-
placement parts are not in stock and
substituting parts will allow you to
return the product to service im-
mediately. In these cases it may be
worthwhile to see if a substitute part
will work in the circuit. Perhaps an
HP part could be ordered and in-
stalled at some later date.

To help you in these situations,
here’s a cross-reference of HP inte-
grated circuit part numbers to man-
ufacturers “generic type” part num-
bers (whom in most cases is the
originator of the part). Even though
the cross-reference only lists one
manufacturer, there may actually be
several approved sources for an HP
part. While every attempt was made
to ensure the accuracy of the list, it
is advisable to compare the descrip-
tion of the device being replaced
with the description of the substi-
tuted part. For example, if the serv-
ice manual describes the device
being replaced as a “dual J-K flip-
flop”, check this against the descrip-
tion of the replacement part.

Number Manufacturer

Manufacturers Code Number Cross Reference

Location Number Manufacturer Location
00039 Nippon Electric Co. Tokyo, JP 03334 Amperex Elek. Corp. Semicon. & MC Div.  Slatersville, RI
00350 Exar integrated Systems Inc. Sunnyvale, CA 03406 National Semiconductor Corp. Santa Clara, CA
00575 Western Digital Corp. Newport Beach, CA 03545 Teledyne Philbrick Nexus Dedham, MA
01590 Plessey Semiconductors Santa Ana, CA 03658 Optimax Inc. Colmar, PA
01698 Texas Instr. Inc. Semicond. Cmpnt. Div. Dallas, TX 03677 American Micro Systems Inc. Santa Clara, CA
01795 Synertek Santa Clara, CA 03714 Intersil Inc. Cupertino, CA
01876 HP Div. 02 Santa Clara IC's 86 Santa Clara, CA 03755 Hybrid Systems Corp. Burlington, MA
01921 RCA Corp. Solid State Div. Somerville, NJ 03758 Electronic Arrays, Inc. Mountain View, CA
01973 GE Co. Semiconductor Prod. Dept. Aubum, NY 03780 Intech Inc. Santa Clara, CA
01891 Transitron Electronic Corp. Wakefield, MA 03794 Advanced Micro Devices Inc. Sunnyvale, CA
02023 llincis Tool Works Inc. Licon Div. Chicago, IL 03795 Motorola Inc. Franklin Park, IL
02037 Motorola Semiconductor Products Phoenix, AZ 03799 Harris Semicon. Div. Harris-Intertype Melbourne, FL
02180 Precision Monalithics Inc. Santa Clara, CA 03811 Intel Corp. Mountain View, CA
02237 Fairchild Semiconductor Div. Mountain View, CA 04078 Mostek Corp. Carroliton, TX
02290 Raytheon Co. Semiconductor Div, HQ Mountain View, CA 04092 Monelithic Memories Inc. Sunnyvale, CA
02569 Crystalonics, Div. Teledyne Cambridge, MA 04183 Nitron Div. McDonnell Douglas Corp. Cupertino, CA
02508 Unitrode Corp. Watertown, MA 04200 Sprague Electric Co. North Adams, MA
02634 Sprague Elect. Co. Semiconductor Div. Concord, NH 05436 Burr Brown Co. Tucson, AZ
02713 General Instr. Corp. Semicon. Prod. GP Hicksville, NY 06338 SGS Ates Milan, IT
02763 Teledyne Semiconductor Mountain View, CA 06545 Lambda Electronics Corp. Melville, NY
02838 Dynamic Measurements Corp. Winchestar, MA 06563 Siemens Corp. Components Group Scottsdale, AZ
02882 Zeltex Inc. Sub. of Redcor Corp. Concord, CA 06852 Data Delay Devices Clifton, NJ
02883 Siliconix Santa Clara, CA 07653 Zilog Inc. Cupertino, CA
02910 Signetics Corp. Sunnyvale, CA 07810 Texas Instruments France Nice, FR
03183 HP Div. 22 Data Systems Cupertino, CA 07915 Hytek Microsystems Inc. San Diego, CA
03285 Analog Devices Inc. Norwood, MA
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1R16=N351 0]AYA  SNTASLAMN PRUGHAMGEL 1A16=-008] NeN92 APBD.1J MASKED 1al6=0888  0P910 NR2SLINF PROGRAMMED
1alAa=0123 AlAGH SNTeSlaTN SESKED 1RL6-0642 D4DT2 A2AZ=1J MASKED 1A1&=084a 02910 ~a25131F PROGRAMMED
JRIA=D453 A)AGR  SUTASIaAN PROGAAMMFN 1A16~064A7 03T14 IMSHIOCPE PROGARMMED 1A16=0BAT 02910 MR2513)F PROGRAMMED
1alh=03be A]AGH  SKHTLSIATN PROGRAMMED JRl6=0bAA 03714 THSAIOCPE PROGRAMMEL 1B1A=0HER 02510 NARSI3IF PRUGRAMMED
1RiA=N3a86 pantR  Exp3U28 1AlA=0b4q  A3714 IMSALOCPE PROGRAMMED 1A16=0B4G 07910 NARSII|F PROGRAMMED
1816=03n1 N1a8R SNTASLedN PHOGRAMMEL 1a16=0851 03714 1MSK10CPE 1RI&=0840 0P9]0 MNA2S13IF PROGHAMMED
1R16=03%2 nan92  &301.1. PRNGAANHED 1R1A=067K N169A SNT4SIAAN PROGRAMMED 1RLA=08%] 07910 NA2S131F PROGRAMMED
1816=-0343 Aan9? wabi=lJ PROGRAWMED 1816-0677 NIRIR SNTESIRAN PROGRAMMED 1ALE=AHY? 07910 WNAR2S1I|F PROGHAMMED
1alA=040G B1T0Q ppR(M=HIBR=5N 1R16=N0TA 01698 SNTAS1eAN PROGRAMMED 1816=0893 02910 MA2S1I1F PROGRAMMED
Yalh=0aln  AITIA  TMIANACSE PHOGIAMME L 1816=0679 N1A98 SNTESIRTN PROGRAMMED 1R16=0894 DI69H SNT&SPeAN PROGRAMMED
1al6=08i] 017]e [wSAQ0FPE PEORTAMME () 1Rl6-06H0 0169R SNTAS]1EAN PROGRAMMED 1R14=DR9S DIAYA  SNTaSZaAN PROGRAMMED
JHIA=0613 njASR SnTASIEAN PHOGHAMMED 1a16-068]1 n3T14 TMSHUOCPE PROGRAMMED 1R1IE=0898 N1ASA  SNTRSZaAN PROGAAMMED
1Ala=0s11 Aane2  Ran]l-l HEOGRAMMEN |R1E=0A%2 nAT14 [¥S600CPE PROGRAMMED 1A1A=0BYT 01698 SNTAS2ATN PROGRAMMED
1la=080n A2910  WAZG|23F DANGRAMMEN 1R16=0TUT 01494 SNTASIATN PROGRANMED 1RIA=0A98 0169A SuT4S52ATH PROGHAMMED
1RlA=0s2] AIAGE  SHTASPTH PROGAAMMED 1n14=0T0R 01898 SNT4SleAN PAOGAAMMED 1A18=0848 A1A9A  SHTaSlanN PROGRAMMED
1Alh=0a23 AIAYA  SNTASZATH PHOGHAMMEL 1816=0709 01498 SnT4S1ean PROGRAMMED 1R1A=0900 N1A99  SNTeSIaAN PROGRAMMED
JulB=0821 AIRGR  SuTa52ATH PRUGTAMMED ::::'g::g :f::: ;:;fi::: 1818-0901 0198 SnTeS1aaN PROGRAMMED

BlR=fada AIAGA  SNTaS2naN PROGRAMMED Iy 1RIA=0910 02910 NRRSIISF PROGRAMMEND
Ia[n-unaq NIAYM By TaSPaAN PROGRAMMEN 1RIA=0T1a A3TI4 [MSKROOCPE PROGRAMMED 1R14=0911 02910 ans:l:t PROGRAMMEN
jala=-0418 AjAUH SNTASIaTH PROGRIAMMED 1A14=0T1S 03714 (WSAOOCPE PROGRAMMFD 1816=0912 02910 NR2S]ISF PROGRAMMED
juls=feds  ALN9? Raeh=L 1R16=0T1A 03714 [WMSKANOCPE PROGHAMMED 1R1A=0913 03794 am3jL0jPC

{alh=Nusd 01799 WOHOMI-1024=RH FHOGHAMMED 18140717 03714 1IM5600CPE PROGRAMMFD 1RIA=0%1a nPP3I7T  934150C

1RlA=08e8 AITAR  HEAAMI-]N28=5H BUOGRAMMED 1R1&=0T1a 03714 [M5ANO0CPE PROGAAMMED 1R1A=N9]5 02910 NARSESF

|H A=086k 0ITIG  “DHOMI=]0ZA=SH PHOGHAMMED 1A16=0719 03714 TMSA10CPE PROGRAMMED 1AlA=091k DPEL0  MRZSIZTF

1RLA=D44T NI798  HEHOMI=1074=50 PHURHAMME L 1A16=0T20 031714 [uS610CPE PROGRAMMED 1814=N917 0P910 NA2S|2F

1ala=0asl  RITGT  WRROMLa|024=5H PRIGHANMED 1816=072] 01A98 SKTaS2ATM PROGRAMMED 1al8=091R 07910 NA2513gF

1hlk=N4sg N1THE  HPHOML.|DPa=5H PROGHAMMLO 1R1A=0T22 01698 SNT&S2ATN PROGRAMMED 1A1#=0918 038]1 DAEPAA

TRlK=N83n AITWE  HPHDE]IN2a=5H BRNGAAUMEN “‘““‘"WHP}RC‘!-TIVE COM 1R1&6=0920 DIK9A SnTeSlaeN PRUGRAMMED




HP P/N

1RL6=0%2)

1816=0922

1ALA=N92Y

1RIA=0928

1a16=0929

1R1A=N%3p

1Ala=041)

1Ala=0937

1ala=093a

1R1A=093s

181A&=0935

1R16=054g

1alg=-0Y37

1aja=ive)

18l 6=09az

1als=Nvay

1als=-09a4

1816=Ndag

1ala=0dks

1alA=0da7

|alA=AY4R

1ain=0vag
1al6=04945p

TICELLTT

1AlA=09%2

Jala=09s7

1RiA=0954

1 AlE=T95%
1R1A=0954
1R1&E=0957

TulA=035a

18lh=0Y58
1ale=0%80
1816=04h)

1a16=0982
1R16=0963
1816=-0964
1Al&=098%
1R 1A=0984
1A14=0987
1Rla=N96R
1ala=0960
1R16=09Tn
181A=04T)
1RI&=N%T2
1814=04TY
181 A=DTT4
1814=0975
1R1a=0¥Ts
1Ala=0%1T
1816=0%TR
1a14=0%Tg
1R1A=0%8n0
1R1A=0¥H]
1RIA=0982
1R1A=0%hY
1R A=0%RT
1ala=Nan
18] A=NY83
10 |a=0%4q
1alA=099]
1R A=0997
1R1A=09%
1a1A=049%
1R1A=N994
1R16=09%7
1a1a=0%9a
1alA=0%99
1alA=100n
1ais=1041
tnisa=14004
1A1A=1007
1a16=100R
ye16=1009
18186=1010
1aps=1011
18l8=lulp
1Rl&=10]=
1a16=ldln
1a18=lula
181A=10rn
fals=1nsy
taja=lirp
1ALA=1021
trih=1uda
1] &=1ul5
jale=lidn
jata=lulT
(aia=lusa
jejla=lurg
raja=lin
1ale=103)
1alé=Tuiz
1alh=1043
1aih=1004
jAle=104s
1816=1018
1R1&=1viT
181A=104R
I1RIA=1039
1alA=l0sn
|R1&=104a]
1al1p=10ss
1A1A=1d45
jRla=10s8
1R1A=1050
1e1a=109]
1m1&=1052
1R16=1433
1AlE=1054
1ala=10405
1RlE=105%

Mir.

02%10
LEL AL
02910
0P910
0P910
n2e10
02810
01698
nie9A
n223at
1694
nASH
LEERLY
02910
LELIT:
LELFL]
LELS
n2eln
02910
nang?
n29106
[FUTL]
n2910
[P
h2610
0210
LELIT]
LELBL]
apaln
LELRE ]
n2a10
LELL
02237
n2p37
nans2
LERSEY
NaT1&
narvis
LERALS
AL
LELA G
02910
02910
02910
02910
02910
02910
n2aln
[ELIT]
n2e10
nzaio
n2910
02910
nzel0
02910
[EL R
naves
(L]
nEIn
n2a10
ni&SH
n2237
04092
LALL L]
Nansz
nans?
nansz
nans?
nans?
nans?
LAGEL]
n1k9A
DiIAYA
niees
nlsae
nIAIR
LIES L]
LEE R
LR L L
LAELL]
LREEL
ALAGH
LREEL]
LELTR
ﬂ‘l'-i]]
UL L
LECTR}
'\1'-!11
nau]ﬂ
n2a1n
nAwln
nires
n2910
nans2
nanez
nang2
o4ne2
nen92
nene?
01498
[ACEL]
1698
nIans
[ LT L]
e29lp
n2elo
nivee
23811
n2n37
nz91n
niase
niTeg

Desc,

NAZSLIGF PROGRAMMER
NA2S5]118F PROGARAMMEN
NARZS|1sF PROGARAMMEN
NRZS1A0F

NR2S]S1F

NRZS|IAF

NAZS1ITF

SHTASZATHN PRAOGAAMMED
SuTLSZaT PROGOAMME
9403FC

SyT4SlesAN PROGHAMMED
SuTeSlaan PROGIAMMF D
TuSADOCFE PROGIAMMED
NAZSI&)F PROGHAMMER
MAZS | & |F DUNGRAMMER
NAZSLe | F PROGRAMMER
NRZS N F PROGRAMMED
NAJS]e1F PANAEHAMME
NAZS |8 IF PROGHAMMED
EIRNT] WASKEN
MAPSlIg] PEAGHAMMEN
NAZS]IS] PUNAMASMED
NAZS |18l BRUIGRAAMMEY
NaAS]IS] BRENAEAMSED
MRSl ie] PROGRAMMED
NAZS IS PHNGRAMMED
NAZS L] PRNGAAMMEN
LaPSLIST BROAKAMHER
VAZSLIRD PUNRWAMMEN
MAASTIET BUNARAMMET
LAREILIR] PUORRAMMER
LARSLIR] BHOAWAMMER
GiasAlr PROGRANSER
G4ABOC PEAGRANMMED
%301=1J PROGRAMMED
TuS5A00FPE PROGRAMMED
TUSADOCPE PROGAAMMED
TuSAOOCPE PHDGRAMME O
TUSKROOCPE PAOGAAMMED
EnTaSleAN PROGRAMMED
NA2SLIIF PRORDAMMEN
MAPS1 3| F PROGRAMMEN
HAZS131F PROGRAMMEN
HARS | 3IF PREOGAAMMEN
WARS1IF PROGRAMMEN
MB25131F PHORAAMMED
NEZS13IF PROGRAMME N
HA2S1AF PANGAAMMED
NAZS131F PANGRAMMED
WRZSLIIF PROGRAMMER
MAZS1INF PADKEAMMED
NA2S1IIF PROGRAMMED
MAZS1I|F PRNGHAMMED
NMR2E|3|F PROGRAMMEN
NMAZS1I|F PENGRAMMED
NEe2S131F PROGRAMMEN
Mul=Thaa=5

SHTASZnNN PHORTAMMFE N
MAPS LN PRENGRAMMEN
MAZS|IIN PROGHAMMEDR
SNTASZaAN PROGRAMME D
LRI

LEE LN

SHT4SZaaN PHOGRAMMED
FANT-ly PROGHAMMED
A301=1) PROGHAYMED
Aa01=1y PROGRAMMED
AA01=1) PROGRAMMED
K301 =1, PRANGHAMMEQ
A301=1.) PROGRAYMED
SuTaSlarN PROGEAMMED
SNTaSlean PRUGRAMME D
SnTaSaT2J

SHTAS2ATN PHOGRAMMED
SHTASPRTN PROGTAMMED
SHTASPZATHN PROGHAMME
SMT4SZaTi PROGSAMME ()
LELR L

SHT4SCHTH PANAGRAHMFD
SulaSZATY PHNGTAMME L
SuTas@nTr PUGTaAMwE |}
EnTaQuTy PUNGHAMME ()
ShlaSlnad PUORIAMME Y
NAAP4 A HHOGHAMMEN
kel BHAGHARMED
SNTaSlaAN PUORIAMWE ()
MAKZaA PEAGHAMAE )
NAGPEA PRARLAMYYT)
MRS 1 1F PHOGAAMMEN
MEAS % F BHIGHAWMER
NPFS ) F PRANGEAMMED
HMl=Th] -5 POOGHAMMED
HE2S1EIN

Al =10 PROGHAMSEN
A1a]=1, PROGEAMMER
A4l =1) PROGRAYMMEN
Aa4]=1) PROGEAYNED
&34 =11 PROAGHAMSMERD
AYe] =1 PROGRAYSEDN
SNTa528 TN PIOGHAMMED
SHT&SZATN PSORTAMMED
SNTASZATN PHOGAMMED
NuTeSeany PENGRAMMET
NuTasZon) PROGRAMMED
NARSIISF PROGRAMMEN
NRZS118F DROGRAXMEN
HMl=TH| |=5 PHNGHAMMED
DAKOGL=A PROGRAMMEN
urMinlyal

Ha2s]8sF

SuTesSeTIN
HPROML-05] =5

1R16=1057
1R1A=105A
1RIA=1040
1°16=106p
1ajs=10n]
1al6=1052
1R16=-10823
1816=104
1R16=1085
1816=1008
1R1A=1057
1R16=10u8
1alh=1ung
1ain=1ulp
1aln=107y
1aIA=10T2
1Ale=1072
1aia=1d /s
ialh=1078
jain=1uTa
1Rla=1077
jale=1ure
jalk=1079
jala=10Hn
IRl&=1GHY
Inia=10HD
IRIB=1083
1el6=1084
1816=1065
taja=10dn
1Al&=10ET
1a1a=10un
tala=l0ng
1ala=1090
tal&=1091
1ela=10%9
1R1A=10%4
1ela=1098
1RLE=1058
1R1a=1097
1alb=luva
1RiA=109g
1Al&=110n
1Ala=1jug
1mie=11up
1Ala=11013
1ala=11u0s
1ala=1107
1Ale=1118
1Rl&=11ug
1al6=1110
1ala=1111

1alA=1114
1Rl&=1115
1ale=111&
1mlA=1117
1Rle=1118
1Rla=1119
1RlE=1120
1ale=11ey
1alA=1122
1al&=1123
1RI6=112a
1al6=112%
1al6=117%
1ala=1147
1RlAa=11s]
1816=1142
1rlA=11s3
1816=11as
1ale=1ls5
1ala=1lag
1Rlg=11s7
1AlAa=1Lan
1rla=11ls5
1AlE=1150
1ala=115]
1814=1142
1ala=115%
1A16=1154
1Al&=115%
1Al&=115/
1818=1157
tAl6=1158
1ml6=1159
1al6=115g
18l&=1161
1al6=1162
1818=1163
1816=11ha
1816=1165
1Rl6=1168
1Al&=1167
1a16=]118R
1a16=1169
1ais=111p
1el6=111}
1Al6=1172
1nl6=1173
1816=1174
1a16=1175
1alG=111s8
1al6=1117
1al6=1178
18l6=1117a
1Al&=118pn
1Rl6=114]
1Rl1E=1182
18l6=1187
irla=1lns
1alg=11465
1pl&=1]164

03714
03T1A
0371
nIAg ]
n3IALl
LELIR
LELIR!
LELEEY
n?91n
LU AR
LELIDY
n1K9A
n1&9A
n1A9IA
n1ASA
n1A9A
LELIL]
nzelo
n29140
f1RYA
01498
A1&9A
LAE L]
ALY LS
LAEL L]
o1ava
ni&98
016948
LAY L
1498
01498
01A9A
A3&0s
n1a98
0189R
ni&IR
n1&9R
A8
N169A
nisoA
ALY
LELIR]
nians
nlans
LERLL]
LERSLY
D290
02910
n2slo
n2q910
n2ae10
A2el1n
02910
n2919
n2910
02910
n2e10
LELRN]
nze)n
nz2sel1o
n2s10
narae9
narTas
01799
nares
narTee
niTes
n149A8
CTL]
n2910
nis9s
n1#9e
n1A9A
L
n2e10
nis9s
n1698
n1&9A
(LA ]
navTes
n1k9A
1498
nis9s
n1498
nan9z
n3406
niage
n2eln
03799
02910
02910
LELID
nIRL1
LELID
LELIR]
01898
01a98
nires
0?2910
B2l
n2e10
nl1A9A8
02910
ngslo
n2910
62910
02910
02910
n2910
2910
02237
LER L L
naTes
n3irTee

1934 LUCPE PRUGIAMSED
TUSHIDCHE PHOGHAMMED
TuSALOCPE PHOGRAMMED
PIB0AL-B PROGHAMMEN
naknaL-A PROGHAMMEN
NAB0SL-K PROGEAMMED
DASN4AL-A PROGRAMMEN
MAB2aa PHNGAAMYELD
MARSIAR] PAOGRAMMEN
NIkPal PROGRAMMED
NA%2an PHNGHAMME L
SHTASST2N PROGRAMMED
SNT45=T72M PAOGAAMMED
Sy TaS4TaN PANGHAMMED
SnTaSaTan PROGRAMMEN
Sy laSaT2N PAOGRAMMFD
HMARSIAF PROGRAMMEN
“AZS 14 F PROGHAMMEN
MAZS 4 1F PROGRAMMEN
SnTaSaTay PRAOGRAMMED
EnlaSatal PROGRAMMED
SnTaSaTad PROGRAMNMED
SuTaSATAd BROGRAMMED
SulaSaTal PROGRAMMEN
SNTA54T740 PROGRAMMED
SuTaS4Tad PROGRAMGED
SNTASATAS PROGAAMMED
GuTaSaTaN PROGRAMMED
SHTASAT4N PROGRAMMED
SuTaSarad PROGRAMMED
SNTaSATad PROGAAMSED
SuTaSlanN PROGRAMMFD
OuTaLS) AN

SuTAS2ATN PROGHAMMED
SNT4AS2RrTN PROGRAMMED
EHTAS2aAN PROGHAMMED
ENTAS, N PROGHAMMED
SulaSZaakh PROGARAMMED
SNT4SZaAN PROGHAMMFD
SuTAS2aaN PUOGHAMME L
SEnTaS2uaN PROGRAMMED
NasPsd PRAGHAMYED
NuT4S2aRd PRUGBRAMMER
NuT&S2na) PROGRAMMED
MMl=T6])1=6 PROGHAMMED
TURAOOCFE PHAGRAMMEN
MAZS1B|F PHOGRAMME R
MAZSIH|F POOGRAMME [y
MAZ518|F PRNGHAMMER
MAPS18)F PRNGRAMMER
MAPSIB|F PROGKAMMER
NAZSIH|F PHOGRAMMER
NRPS18|F PROGRAMMED
NAZS1H|F PROGHAMMEN
MAESIH|F PROGRAMMER
NRPS1H|F PRORHAMMER
NRESIDIF PROGHAMMER
MRZ5181F PROGEAMMEN
MAPS12KF PHOGPAMMER
TaSAIATF PUNGHAMMER
NEPS1ZAF PROGRAMMER
MMl =T8) | =5 PROGRAMMED
HMl=Th] (=6 FPROGRAMUFD
MMl=TH) =& BANGHAMWED
HMl=Th) =6 PANGAAMMED
HM]=TH] | =5 PROGRAMMED
HMl=Th] =5 PENGHAMSED
SNTASZATN

SnTalBaan

NAPS14)F

SHTASPATH PROGRAMMED
SNTeSATIN PHOARAMMED
SHTaS472N PROGRAMMED
SMTASERTN PROGRAMMED
NAPSLBIF PROGRAMMER
SMTLS2RTN PHOGRAMMEDN
SnTaSEaTN PUUGRAMMFD
SNT&S2RTN PROGAAMME D
SNTASEATHN PROGRAMMED
HM]=Tha =7

SHTaS2Zann

SNT4S51aAN PROGRAMUED
SnTaSlaan PROGIAMMED
SNTaSlanN PAODGHAMMED
£350.1,)

NuTaS2aan PROGIAMMED
NMTAS2aRD PROGIAMMED
NRPSIBIF

Hul=Te] (=5 PRAGRAMMED
NAZSIHIN

NR2SINIF

N3k24 PRADRRAMMED
1624 PROGRAMMED
16724 PRORAAMMEQD
NAs24 PROGHAMMED
SuTaSZalBN PROGAAMMED
SNT4S2ZaAN PROGRAMMED
HM]=TH4 =5 PROGHAMMED
MREZSZTNA PEOGRAMMED
NAZS1B5] PROGRAMMED
NRES1HR] PROGAAMMED
SNTaSlaan

MAZSII|F PROGRAMMED
NAZS1BIN PROGRAMMED
NRZS1BIN PROGRAMMED
NARS1E|N PROGRAMMED
NRZSIBIN PROGRAMMED
MAZSIOIN PRNGRAMMEN
NARSIBIN PROGRAMMED
NAZS129F PROGRAMMED
I42THC PROGRAMMED
HMl=TH4 =5 PROGRAMMED
HMl=Tla =5 PROGAAMMED
MiMl=Th4 =5 PHOGRAMMED
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181%=1187
jala=114n
JAl&=]ahg
18la=11vp
18 h=119)
jala=11%p
1814=11%3
1alA=1194
1R14=]1Ys
1AlA=]1149&
181&=1 137
1al6=1 148
1A1A=115%g
1R16=1200
1al&a=12uy
1ale=1202
18ia=120)
1RLE=120a
1ala=1205
jRlAa=12un
1a16=1207
1ajs=1208
1816=1209
1alh=121n
1Rl&=12]1)
1alR=1212
jmla=121
1ala=121a
jnls=12i8
1ala=1214
jala=1217
1RlA=121n
iRiA=12]g
1Bla=1228
jela=122
18] A=1772
Iuia=-12e3
1R16=1224
1Rja=12028
VELA=1224
1RIA=1227
IAla=1228
1ala=1229
18lA=121n
1e1a=1241
iRla=124p
jal&=1232
iale=-12%
1aja=123%
jalA=1234
1AlA=1237
1A1&=1238
jala=1239
jala=-12an
1al&=1241
1aja=12a2
1R1A=1243
1Ala=124a
1ala=12sg
1818=1245
1al6=12ey
1ala=124n
1alk=1248
1al6=125n
1814=125
1alA=1252
1a1A=1253
1alA=12%
1al&8=1258
1ala=]1258
1alA=1257
1a1A=12%g
1ajs=12%q
1ala=126p
1R1a=126]
1Rla=126p
1R]A=1267
1R1A=1264
1816=1265
1R16=1268
1RIA=]267
1RIA=1288
1RlA=1260
181Aa=127n
1nla=127]
1a1h=1e72
jalA=12T3
1elfh=121a
181K=1275
1R1A=1cTn
elA=lely
tala=l¢in
|ajR=lelq
1AlA=lenn
1R1A=ledy
1HlA=]¢r2
1a1A=1243
1a1A=174
1alf=lens
jaln=12apk
1alh=Tenr
181h=Tron
1alk=1749
18 lR=12%n
1al6=1e9)
1a16=1292
1rla=1247
1R1A=1aY%
1RIR=1295
TR1G=129%
1R1A=12Y9T
1816=129A
1R1A=]1290
1A1&=130n

031799
nires
n3Tia
03714
0371
07910
02510
0eng2
n?e10
0Pe10
npelo0
LELIT ]
niRIR
62910
02910
02910
02910
0?2910
02910
n2910
o291¢0
n2910
LEL L
n291o0
ngelo
n2910
oesl0
LEL AT
peulo
LELTL
R2910
02510
n29in
n2%10
02910
neel0
LELA
npe10
6rala
nz8i0
A2G10
n2910
LELS L
LELIT
02910
02910
az9lo
nan92
0?9j0
n2elo
LELI L]
n2alo
62910
02310
alAGR
02910
ni&9A
A1AGR
ni1A9A
olns9a
61498
02910
LELTL
n2810
L ELAT]
a1e9n
nan9z
nans2
062910
02510
n29l0
LECIL
02610
nivag
nirge
LR L L
n3ires
LERLL]
nires
LERLL)
niTas
LT L]
n169R
LELEL
N1KSR
LELLLY
LR L)
LALY L]
02910
n2910
narvag
LERLL]
nirase
niTee
niren
nares
narLss
niTug
IEVEL
nifaa
narus
narus
nites
nirag
niTes
nares
nares
LERLL)
nires
narag
nives
nares
02910
[ELIR]

HML=-Tbal=5 PROGRAMMEN
Hul=Thn =% PROGHAMMED
TMS5&10CPE PROGRAMMED
1581 0CPE PROGRAMMED
19SA10CPE PROGRAMMFD
NAPSIAIF PROGRAMMERD
nags2Tnar

“pB2=]1.4 MASKED
NARS1A]F PROGHAMMEN
NAZS18]F PROGRAMMED
HWAZS|E]|F PHOGHAMMER
NAZS|H]F PROGRAMMERN
EMTaSInaN PEOGHEAMMED
NAPSIH|F PROGRAMMED
HAZSIMR] PROGRAMMER
NARZS1HS] PROGRAMMED
HNAZSIMS] PROGRAMMEN
HNRAZS1d8] PROGRAMMER
NAZSIHE] PANGRAMMER
NAZS1BE] PROGRAMMER
NAZSIES] PHOGHAMMENR
NAZS|EE] BROAAEMMER
NAZSIO8] PROGHAMMER
NRZS1BR] PRANGRAMMEN
MAZS1HS] PROSHAMMEN
NEZS1HS] PROGRAMMER
MAZS]E5] ORNGRAMMEN
MEISIHS] PROGHAMMEDR
MAZSIBE] PROGHAMMEN
NRA2SIHE ] PROGRAMMEN
NRZSIHS] PROGRAMMER
NAZSIOS] PRGHAMMEDN
MAZSINE] PRHOGHAMMERN
NaZS|HE] PRNABAMMED
yaElHc] PRGAAMMER
NAZS|BR] PEOGHAMMED
NEZSIME] PONGHAMMED
NEFS|HE | PROGEAMMEDN
wEE M ] PENGBAMMED
MapRIBe ] PEOGEAMME
LagSlds | PRAGHAMMER
WAZBINET PROGRAMSERD
“RZRIHE] PHOGHASMEN
SRS IHET BREAGEAMMEN
ME2S |05 ] DHOGHAMMER
NR2SIES] PHOGPAMMED
NAZS120F PROGRAMMEN
APBZ=10 MASKED
HARS1B5] PROGRAMMER
MAZSIHE ] PROGRAMMEN
MARS29|N MASKED
WAES]13IF PROGHAMMER
MAZSIHIN PANGRAMMEN
MR2S1BNF

SMTA52aAN PAOGRAMMFD
NAPSIHNF PRNGRAMMEDN
SNTASZanN PROGRAMUED
ENT&S2aaN PROGRAMMED
SnTaS2aAN PHOGRAMUED
EnTaS52rAN PROGHAMMEL
SnT4S2aAN PROBRAMMET
WNAZSIHBIN PROGRAMMEN
HA2S1HAF PROBRAMMER
SR2S1dAF PRNGRAMMER
NA2LIHAF PROGRAMMER
SHTAS4T3N PROGRAMME D
ka&0_1 g MASKED
A3bn=1) MASKEDN

MAZS BN PROGRAMMEND
NRZS1HiN PROGRAMMEN
NAZSIBIN BROGRAMMER
MBS [H N PRANGHAMMED
NAZ2S BN PRIGRAMMER
Hul=Thn3-5 PROGRAMMED
HMl=ThnJ=5 PHOGHAMMED
HMl=ThA -8 PHOGHAMWED
Hul=1Bp3=5 PROGRAMMED
HMl=TEAT=5 PROGHAMMED
HM1=T&NI=5 PROGHAMHED
Hul=T603=5 PROGHAMMERD
wul=7603=8 PAOGRAMMED
EwTaS52erN PROGRAMMED
ENTaSZuaN PRANDGRAMMFD
EnTaS2aAN PROGRAMMFED
SnTaS2paN PEOGEAMMFD
EnTasSZatd PROGRAMMET
SNT&S2870 PHOGNAMMED
ENTAS2GT) PHUGRAMMED
NAZSIA)F PROGHMAMMED
NRZS|H|F DENGRAMMED
MU |=Th) | =K PENSHALMMFD
MuleTn) [=8 PROGHAMMED
HMl=Th) =8 PRHOGEAMu) D
MM ) )= PO AMME )
Wula ) =n BEOGHAMMED
HulaTh) 1=t BPOOGUAMMED
ulmih) ) =8 PHDGHAMME )
e ) ek, BUOGHAMEED
el Tl ] 1 =8 PiGHAMME D)
Aulalng =8 PUtlinaudfn
Hulalt) =g RaiifsAmME D
Mule by )=t PUNGHAMMED
wulelt] =8 PHOGHAMMED
W e lh) ey PoiiBaAMuE
HMl=T6]]1=8 PROGRAMMER
HML=TR11-5 PROGAAMMED
HML=7811-% PROSRAMMED
Mul=Th) -5 PRNGRAMMED
Hul=T6) =5 PROGEAMMED
HML=TH1=5 PHOGHAMMED
Th1 =5 PROGRAMMED
MMl =Th| =5 PROGRAMMED
NR2S191F

NI4248 PENGRAMYED




INTEGRATED CIRCUIT CROSS REFEREN(

HP PN Mir. Desc. 1818=01T3 N3I7T5A FAAG00 MASKED 1a|R=0347 n3a1] o310 Aas

1R1A=-0174 N3ITSA Fas900 MASKED j@ju=D36 3 nyres  AuB)DINEC
1A16=1301 pp23T "3aAAPr PROGRAMMER IRIA=0LTS  §37SA Fas900 MASKED Jela=03ua  ApEAT 2RI ML
1A18=1302 01498 SuT=S528TH PHOGRAMMEL 1AlA=01Ta nIATHA Fass0d MASKED JHlE=0397 AIT9E AWND nang waSHET
1A16=1303 N2237 SIWAHPC PROGRAMMEN 1a1a=01d] nl&9R TwSa0So=1JL I1AIA=UIS] N3IT94 AuQI|oANC MASKED
1R18=1304 02P37 934ARPC PROGRAVMED 1alA=0142 p2037 wCHASINL MASKED JRIA=03%4 N3IT94 AWY2|OWNC MASKED
1ml6=1308 02237 94RAPC PANGRAMMEN 181A=0Llry  APOIT  MCMASIOL MASKED 1alB=04%5 AI794 AuG; LAANE MASKED
181a=1308 07?37 938ARPC PROGRAMMED 1R1A=0144 02037 WCMASSAL MASKED 181A=03%A n3IT94 AMIZ|6ANC MASKED
1816=1307 02237 QI4ARPC PROGRAMMED 1RIA=01HE  A2N3T wCMASYNL MASKED 1RIA=0357 (3794 AWIP|63NC MASKED
1818=130R 07237 OQIL&PEPC 1ala=01As n2na7 wcMeSIoL MASKED 1AlA=N3"0 03794 AMI|3ILICDC
1ala=1300 np237 o3LalleC 1R18=01lnT A2N3T wruMASSAL MASKED 1RIR=0361 n2037 MCMAIIAL PAOGRAMMERD
1A16=1310 03799 wHMl=TH1)|=5 PHOGHAMMED 1ala=N1lk4A 02037 weMASIAL MASKED 1R1A=0362 N2037 W“rMARIZL PRNGRAMMEN
1a1&=1311 N3ITES HEl=TH)|=5 PROSRAMMED 1AlA=D1HE 02037 wrMaASIaL MASKFD 1RIB=0363 N2037 YCMABIAL PROGRAMMER
1a1A=13172 N3799 wHml=Tb]|=-% PROGRAMMED 1R1A=0197 n37%s AWYILIIADC 181A=03ra 02037 MCMAIIZL SANGRAMMED
1R16=13131 N169A8 SnTaSZeAJ PROGAAMMFD 1818=01%a9 03794 awvil2aPC 181A=03T3 nanTA  MrIdn0nP=3 MASCED
1Rla=131a ne092 &2R2.11 MASKED 181A=N2U] @BIATSR  FasS0f MASKED 181A=037% 02037 MrHASYNL MASKED
1A16=1315 p4a092 Ap6N=1J MASKED 1818=02u? NIATSA  Faske00 MASKED 1R1A=03n] NA3IT94  am¥]|INPC
1816=1321 02910 Nm2S]1S5F PROGRAMMED 1RlA=NZea 02910 Pe1TI MASKED 1a1A=04n2 N3AL1 CAIIRA MASKED
1A16=1322 p2910 NR2S]ISF PRADGRAMMED 1e1A=D20s NITSE  Faas0n MASKED 1R1A=03R3 NIAT) CAI|6A MASKEN
1AIA=1323 02910 MA2511SF PROGRAMMEN 1A1A=0208 N2910 2R1T1 WASKED JALA=03A4 n3AL]  rA3lAA MASKFD
181A=1324 02910 NAZS29IN PROGRAMMEN 1alR=026k 02910 PalT ™MasKFD 1AlA=N3ns AIRL] CEI]sA MASKEND
|a1a=1325 0P910 NARS29IN PROGRAMMEN 1R1A=NZUT 02910 24171 MASKED jALA=NdHgs N3IAL] CaI|6A MASKED
1814=1325 02910 WMARZSZYIN PROGRAMMER 1R1A=02uA  AIT9& AuYR1BENC MASKED 1ALR=03rG AN3T94 AMS130FDC
1RIH=1327 02910 ~ARS29|N PROGRAMMED JalA=0209 03794 AMYZI6ANC MASKEN 181A=039n 03714 [MESOATNE
1A16=132A 0AN92 KPAD=1J MASKED 1ejA=021n D3ITH94 AMYPIGRDC MASKED 1818=03Y] D1ATA TMSA]lle=25JL SELCTR
1R1A=1329 Q1498 SNTASATEN 1a1AR=021] N3ITI94 AMYZIBADC MASKED 1RIA=03%2 NIT94 AMSP|AADC MASKED
1AIB=1330 02910 NARSLISN PANGRAMMEN 1RIB=02172 DNE9L0  PRITI “ASKEN 181A=0393 03794 AMIPIABNEC MASKED
1al6=1331 02910 NA2S511S5N PROGRAMMED JRIA=1213 n2910 241TI MASKED 1R1A=0395 02N37 MCMABIZP MASKED
1A16=1332 07910 NAZ2S5]11ISN PARNGRAMNER 1alA=NZle NITI& AMI2LILEANC MASKED 1RrIAR=0395 n2037 MCHMABIZP WASKFD
1A16=1333 02910 NE25123F PROGRAMMEND 1m1A=NZia 02037 MCHARIZL MASKED 181A=0397 07037 MCMAAIPP MASKFD
1816=1334 npp37 oep20C IR1A=0217 p203T MOMAKAPL MASKED 1818=0390 02037 MCMERIPP MASKED
1R1A=1135 AP03T ucMlols?L 1818=021RA 02N3T WCMARIZL MASKED 18]1A=040n 02037 MCMBRIZE MASKED
1816=1334 02910 NR2S1BS] PROGRAMMED 1R1A=0218 0n203T MCYMAB32L MASKED 1mlA=0au] 03ITH4 AMIP|AANC MASKED
1214=1337 0p910 NA2S5185] PROGRAMMED 1R1A=NZ20 02037 MrY¥ARI2L MASKED 1RlA=0&02 Q3794 AMIZ]IERANC MASKED
1R1&a=13% 0237 1nleSABC 181A=0227 A203T  MrUASSAL WASKED 1ElA=0&03 03794 ANSPLIARDC MASKED
18lA=13%9 QI40k DMBATBCAB/N 1ala=0222 n2nlT scMASSNL MASKED 1AlA=0&04 NITH94 AMYPLIHHDC HASKED
jale=134n 01698 SHTAS1aAN PROGRAMMED 1RIA=NZPR  N2Z03T  wrveS9nl waSKED IRIA=0&0% 03IT94 AMFZIBANC MASKED
1Rl&=1d%] 03406 [pMT4S2eRN PROGARAMMED 1alA=023s hHIAYL1 C2TNA 181A=0&04 03794 AMSPIERNC MASKED
1r1A=13a2 13406 NMTAS2EAN PROGAAMMED 1A18=-0238 ©3A11 CRIL6A MASKFD 1RIA=0&40T 03794 AMIPIBANC MASKED
1Rla=1343 02910 NR2SIBIF PROGRAMMED 1a]R=0237 02711 An=3=-£5]3 1a]A=0&0GA MANITPé AWS216RNC MASKED
1el6=1344 02910 NARSLE)F 1alA=N238 03794 AMIINZAPC JRIA=NaNG N3I794 AMIPIRANC MASKED
1R14=13a8  03A1] DIR24A PROG 18lR=N218 n2A3T wCMAES9AL MASKED 1R1A=0&N N0IT94 AMS2]16ANC MASKED
1A1A=13%4 03811 DA624A PRADG 1elA=N24n NZNIT HCMASYNL MASKED 1RIA=0411 03794 AMTP16ROC MASKED
1816=1347 03IR11 n3b2ad PADG 1alA=0241 NZO3T  rURSIL MASKFD 1R1A=0%12 N3TS4 AMFRIGRANC MASKED
1alA=134a 038]1 NI624A PANG 1TalA=AZ42 AZOIT  WMrMASSA| MASKFD 1Ela=0813 A3794 AWSPLIGANC MASKEN
jala=13sa p3IAY]  NABZAA PHOG TAIA-0243 A2N3T  MrMASYNL MASKED 1AlE=0&8]a N3I7T94 AMS216ANC MASKED
1R16=1350 03411 N3b2aA PRANG 1RIA=N24s  AZNIT  wEMRSSAL WASKED 1RAIA=0815 037H4 AWSZIBANC MASKED
181A=13%] pATIé [uSeL0CPE PAPGRAMMED jaja=02e5  N20AT  MPMALSNL MASKED 1ala=0418 N3ITH4 AWS2]6ANC MASKEN
1a1e=13%7 01698 SnTaS2eAd PAGMD |21A=024K NPAIT  MrMASYAL MASKFD IRIA=08]7 nN3ITH94 AMIPIBADC MASKED
1al6=135%3 01A9A SnTaS2eqJ PRGMD jalA=0247 AIAGA  THSKNBA=DPJL jalE=0sl8 n3794 AWS2]L6ADC MASKED
1R1&6=139& 0IA9A SnTaSZead PRGHMD (alA=NASn  pIRLY raina jalA=0&41l9 N3T94 AuIP]16ANC MASKED
1R16=1355 Q01698 SnTAS2ZeAN PROGD 1EjA=02% 02010 32&|FEN 1R1A=0&'n nN3ATH4 AMS216RDC MASKED
18l6=1354 OL1AFE SKNTASPRAN PROGRAMMED jR1A=N258 02RIT MOMRSSNP HASKED 1BIA=0&2] NIT9& AmSP|ARDC MASKED
1RIA=139T N1A9A SNT4SE0aN PAENGRAMMED jalR=0258 A203T NrMASIAD MaSKED 1a1A=0822 p2P37 235110cC
1e1h=13R H1AFA  SNT4SIATN |BIA=NZ5T7 NPNIT MOMALINE MASKED 1R1B=082% p3IAL]  PRIOLA-2
JRLA=1359 pan9? #7e)lle HASKED jRlA=NZ9F  APNIT  MrYRSYNP MASKED 1R]1A=D&33 nN3IT94 AMIR]18ANC MASKED
1R16=13Ln  Nan9? gpe]=1y MASKED 1814=0259 NITSR  FA&900 “ASKFN 1R1A=0834 N3ITH4 AMSPI6ADC MASKED
1RI6=138]1 0P910 NA2S5181% PROGAMND IB1H=02hn  0PNIT  wrapbYnP MASKED 1R18=0835 N3794 au92]6aNC MASKED
1RI6=1382 N149A SNTASZeEN PROGRAMD 1R1A=026] NIT94 AM9PIBADEC MASKEN 1RIA=0834 03794 AWTZIBANC MASKED
1A16=1387 NIA9R SHT4SPeaN PROGRMN 1RIA=02A3 NIAGE  TuSa0enNL 1RIA=0437 n3I794 AuG2]1HADC MASKED
1AfA=1369 03799 HM]=Th))|=5 PROGAMO 1RIA=N76a 01795 SYC2I1pA MASKED 181A=083R N1AFA TuSAOAS-ASL
1al6=20%1 Naf92 APODO=1.1 MASED JRIA=N265 A179% SYC231ea MASKED 1RlA=0&33 A3ITE9  HWM]=654]8-9
1A1A=2052 0a0%2 F20n-1J MASKED 1A1A=026K 01795 SyC2I1AA MASKED 1RIA=08sn  A3a0H uMSPETM
1R1A=20%1 N&N92 &p2un=1. MASKED 1R18=02T3 03794 AuIPLIARDC MASKED 1RlA=0&a] 03I7TF4 AMOPIBANC MASKED
1R16=20%4 N&0D92 ws200-1. MASMED 1RIB=02Ta nN1T94 AWSZIHRANC HASKEN InlA=Uaa2 nNITP4 AMS216BDC MASKED
1A16=2055 0a0n92 ApON=1. MASKED 1AR=-02T5 (3704 AMIPIBANC WASKED 1RIA=0&a3 AJASA TWUSADAS=INNL
1R1E=2056 04092 A200=1J MASKED 1R]A=0278 (QIT9& AuG216ANC MASKED {R1A=06an NATS4 AMI2]6RDC MASKEN
1RI6=P05T 0092 A20n=1J ™MaSKED 1RIR=0FTT N3IT94 AupAlIAnC 1R1A=04eT NITHa ANSP1HANC MASKED)
1R16=2058 04N92 A200=1J MASKED 1alA=02Ta p2?3T 1341ADC 1Rl A=04sm AITIE AWSZ]HANC HMASKED
1R1A=2059 Na092 6200=1J MASKED 121A=02H4 0ARTA MkILOAN MASKED 1AlA=044a AZAY] Eabnz=)
1A18=0037 (03R11 C)1T02A PRANGRAMMED JRIA=0EHS  NanTA MK 3T00nP MASKED JR1B=0451 02037 WrMASSNP2 MASKED
1RIA=00M] 03406 wuSpalanln jR1A=02n% N40TA MKILODAP WMASKED 1R1A=0852 AJASA  TMSPTORJL PROGRAMMED
1A1A=0093 0p237 3341DC JRIA=0ZHT 0P910 2alT] WASKED 1R1A=0453 ORGSR  TuS2TNaJIL PROGRAMMEN
JRIA=00%4 0NSTS PelaTER=01 1RIA=0ZnA Q1794 AMIPLEANC MASKED 1R1R=0454 N]AFE TMS2TOAJL PROGRAMMFD
1A18=00%S 0NSTS PTl4BZA=0] VRIA=02AG 03794 AM]ITOZAHOE 1R1A=0&458 A1AYA THS2TNAJL PROGRAMMED
1A18=00%4 01698 Tu3250)1NC jalA=0g+%2 03A1]1 C1I02 MASKED 1R1A=04%, NIAFA  TuSRTOAJL PROGRAMUED
1A1A=010n 03406 wve S2lg BawsN 1A1A=02Y4 03AT94 AmSILIPCPC 101R=045T NIAGR  TMSPTORJL PROGRAMMFN
1A1A=010U2 nja9A8 TuSa|0anNC 1R1A=029A 031794 AMTPISANC MASKED {R1A=043R Q1AFA TuMS2T0RIL PROGRAMMFD
1R1A=0103 N1&98 TuSa0dnJL {RIA=0248 N3TH4 AMGR16ANC MASKED 1R18=0459 01698 THSPTORIL PROGRAMMED
1RIA=0104 n3B|] C19074 MASKED JRLA=030n 03794 AMIP)IGADC MASKED jriR=04kn ONJAFR TWUS2TOWJL PROGRAMME(
18l8=01us 03R11 C1302 VASKED JR1IA=030]1 N3AT94 AmI2]6ROC MASKED 1RIA=04K] 01ASR THSETOAJL PRNGRAMMED
1alA=-0108 03406 wuS261N 1R1A=D3J2 031794 AMY2]16ADC WMASKED 1R1A=0462 N169A THS2TOAJL PROGRAMMED
1A18=0107 03T1& [IMTSIZCPE 1=1A=0303 N3ITHE AMSPIHRNC MASKED 1R1R=N463 N1ASR TESZTORJL PROGRAMMED
1A18=010" 02037 esOSL=) JRIA=D30a 03794 AMGZLHADC MASKED 1RlA=04ks NIAFE TWS2TOAJL PROGRAMMED
1AlA=0114 O0&0TB MKa096<3 181R=03us NIT94 AMSPLHANC MASKED 1RIA=0465 A1AGA TMS2TOAIL BROGIAMMED
1R18=0115 03677 P1103A |m]A=03Us 0ATH4 AMIZ|HADC MASHED 1R1A=04hs O169A TMS2TOAJL PROGRAMMED
1R1A=0125 02910 7526 1818=0307 03794 AMSPIBADC MASKED 1a1A=080T 01698 TUSPTOARJIL PROGRAMMEDN
1R18=012Rn 03811 cPlOTH 181A=030RA A3I7T94 AMIPIBANC MASKED 1RlA=0&kR A)A9A TESRTOAJL PROGAAMMED
IRIA=013a N3I7S5A EAA900 MASKED 1818=03M9 n2ANT MCMASTAP WASKED 1PIA=0489 N4NTE MK3afUNN=3 MASKED
1RIA=013] nNITSE FaduQ0 MASKED 1Rr1A=0310 N3ITS4 AwY216ROC MASKEN 1ALA=04TD n3aDAE NM2ILAFN MASKED
1R18=0132 QITSE FANS00 MASKED 181A=0311 N3IT94 AMI2]1AANC MASKED 1R1A=04T] n34NE NEZITAFN MASKED
1AIA=0133 03758 FA4S00 MASKED 1R1A=0312 NI794 AMID|GADC MASKEN {R1A=0472 Q340 NU2ILAEN MASKED
1R1A=0134 N3a06 wM]]0LA/AIN 181A=0317 n3794  am81LInADC JRIA=04T3 A34Nk NMZILEEN HASKED
1RIB=0135 A2n3T MrssBAjOL 1 031a 02737 IaS)FC MASKED 1a1A=04T4 (3&D6 DM2IL6FN MASKED
1R1A=-0180 (3794 amY) 12aPC 1elA=04i= np23T AS5)PC maskEn 1RIA=04TS p3a406 NWU2ILGEN MASKED
1a18=0le}] N3R]1 raI)6A MASKED 1R1A=031& 02237 3IASIFC wMASKED 181A=04TH DATT4 AMS216CDC MASKED
1R18=0142 p3R|]1 CAa316A MASKED 181A=031T NIR9A TuSeULT=]SJL SELCTD 1RIA=04T7 N3I7T9a AM9216ANC MASKED
1A1A=0L43 03B]1 CR3I16A MASKED 1RlA=0418 nA7S6 C2101=] J1RIA=04TA 03794 AMI216BNC MASKED
1818=-014s 03R]1 CRIIEA MASKEN 1a18=0415 n3IApl  PslfIL=Y 1RIA=04T9 03ITI& AMP2|6ROC MASKED
1R1A=0le5 naN)] CRILGEA HMASKEN 181R=0320 NATS  P2101=2 1RIA=04B0 N3IT94 AMIZIBANC MASKED
181B8=0l4g 01A98 THS40S0JL 1814=0327 naATwe  AMGIL1PARC J1REA=04H] 03ITFs  AMI2LGRDC MASKED
1818=0147 n]e98 TwsanSoNL 1A1A=0324 NIT79% AMSRLAGNC MASKER 1RLA=04H7 03794 AM92]68NC MASKED
1R18-0157 02910 Ps2h 1R18=0326 NaNTA  UwanInR=14 1R18=0453 N3T94 AMIZ|6ADC MASKEDN
1R18=0155 (2910 Pa0s8 1RIA=0377 Na0TA Sus|020-8 1ALA=04K4 N3IT94 AMIRIEANC MASKED
1818=0157 NATSR FA4900 NASKED 1R1A=032" Pn2037 MCMARALNAL JALA=04KS 13794 AMYPIBADC MASKEU
jalA=015" PITSRA Fas900 MASKED 1RIA=0379 NaNTH NrilBunN=3 “as<r)) 1R1A=0488 N3AT94 AMI2LERNC MASKED
1al8=0199 Q3TSA EAN900 NASKED JRIA=0310 nNenTA  ux3lgdan=T MASCED 1AIA=N&T] nlaSE THS2TLAARJL
1818=0160 A3ITSR Fas900 MASKFD 1a1A=0311 nADTA wxiin0ny=3 waSx<iD 1rla=04%2 n3B)1 PPT1k=7
1alA=01s] NIATSA Fas930 MASKFN 1R1A=0332 AYALL "2l15L 1a)lA=04%3 QTALD TMSIAAANL SASKED
1RIA=01672 03TSE FaAs9D0 HMASKED 181A=039a A)1AIF TwSadET-20Ul SELCTD 1R1A=04%4 02037 wpM1&HPeCP WASKED
1a18=0165 01698 TeSals69JL jalA=0445 3798  AM¥]04uPC 1RlIA=Na%s 03794 anwd21hCiC MASKED
1RIA=015T N203T MCUESEQAP HASKED |RjA=N338  APART  MEMASTAL 1alB=ba%s 02037 MCMIASPLCP MASKED
1#1A=007n n03R1] CAR3ILGA MASKEN 1Rlu=fdkn 0IAA TeSL|ia~Feil SELCIN 1ALA=D4%T 03795 HuM=855)-GNIP

18l8=01T7T2 A3TSA FA4SD0 MASKFED "li'u"’m‘Hﬁﬁkﬁﬁf\?feaﬁl"' 1A1A=049R n1a9A TeSESleJL



HP P/IN

1R1B=04%g

18lA=0500

1eIA=050]

18)A=0502

1A1A=0503

18 A=050a

1418=0505

18]B=050h

1818=0507

1ajlR=0508

181A=0509

1R1A=NS1n

JRIA=NS]7

181A=0511%

1818=N514

1ajR=05]%

181A=051pn

181A=0517

1R1A=D51A

1nlR=0519

| RIR=0520

1A18=052]

181A=0522
1818=0523

1RIA=0924

1R1A=0528
1alA=03es
1m1A=0527

j1a1A=0528
1e1a=0329
jaia=053n

1RAIA=0323)

18lA=0532
|RLR=0533
1RIR=05 44
18lR=0513%
181A=05 s
1A1A=0537
|RIR=05438
1alA=053g
1a1R=0540
181A=058)

1a1A=0543
IRIA=0543
1ala=05as
1RlA=0545
18lR=058s
1RlA=05a7
1aj8=054n
jalA=N54g
18lAa=0552
1AlA=0557%
1A1E=055%4
1a1A=0555
JR1A=05%k
181A=0557
1AlA=085a
1aja=055g
1alA=0580
iria=lae)
18 jA=fbe
L EELETT
jejA=058s
1RjR=05%s
1Rla=05a7
IalA=0%K
jaja=fisng
1R1A=T5Tn
1ela=057}
jelAa=0al>
1R1A=0573%
1R1A=0574
181RA=0578
1R1R=04 14
1A1A=-051T
1A1A=05Ta
1R1A=-05Tg
1R18=0580
1A18=05A]
1A18=-0582
181A=0583
1R1A-0584
1AjA=0%HE
181A=05H4
1R1A=0%87
181R=058n
181A=0549
1a1R=059y
1A1A=05%]
1Ala=0547
1AlA=05973
18 1A=0594
181 A=0595
181R=N%95
181A=0597
1R |A=NS9a
1R1A=0%9%9
18lA=0A0n
JRIA=060]
18 R=0nU3
181A=0607
181A=0h04
18]lA=0A0%
|alR=0808
1n]A=0n0T
1alR=060R
1a)A=0609
1R1A=061n0
1RIA=06]1]
1ala=del2
1R1A=0617
1e1A=06 L4

n3ansé
03794
03794
03794
nN3Tes
N2AT9e
2910
02910
ae9l0
3406
01698
nznat
LERATY
nNaATIA
nanItT
3T
nN3T94
LERLTY
n3T9s
LERLTY
13794
n3T94
naAT9e
03794
nATIA
n3ATY4
03T
LERETY
n3IT94
03794
03T
02910
n2037
niTes
03T
n179s
niTes
niTes
niTes
n179s
n1Tes
n1Tes
01795
nyp795
nLTes
01795
nITeS
DITIE
LERATY
LERLTY
NITIA
LELER]
[ =LA
[ECER]
LELER]
n3nly
63R1)
n3ml
LLAS
f3ail
LELIR
nataa
LERLL]
LEAAE]
DEL LTS
niTe4
LER AT
NITIE
LECE
LELIN
n2037
n2naT
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02037
n2n37
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LELIS
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naTes
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03794
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nITo4
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[ ER AT
03794
niTos
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nN3I794
03Tes
nITYe
0379
nITIE
narTes
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AAT&
03T9a
DATYH
navTese
niTes
LERLTY
naTss
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LA LY
NIt
nires
nNITIs
n3Tee
n3IT94

Desc.

uWMIPAIN MASKFD
AMIPLECOC “ASKED
AMIZLEANC MASKED
AMIZLOANC “ASKED
AN 1HA0C MASKED
AMIPIEANC MASKED
PROTN MASKED
PEDTN MASKED
PROTN MASKED

UG PHNNE

Tuballs=15JL SELCTD

MEMRSINP2 MASKED
AMIPLBANEC MASKED
AMI21ERNC MASKED
MrMenTnP MASKED
AMIZLBENC MASKED
AMIPIHCNC MASKED
AMIZIHEOC MASKED
AMT2IBCNC MASKED
AMBPLACNC MASKED
AMBPIECNC MASKED
AMRPLIBCDC MASKED
AMS214C0C WASKED
AMIP BCDC MASKED
AMP2LEr0C MASKED
AMI2THCOAC MASKED
AMF2LECOC MASKED
AMRZIHCOC MASKED
LuS2 1 8eNC MASKED
AuGRIBCNC MASKED
AMF2IBCNC MASKED
PANTF WMASKED
MrMAAIIZP MASKED
Audp|&ANC MASKED
AMGZLARNC MASKED
S¥YP2332 MASKED
S¥P2332 MASKED
S¥P2337 MASKED
SyP2337 MASKED
SYP2332 MASKED
SYP2337 MaSKFD
SYP2332 MASKED
SYPZ337 MASKED
5YP2332 MASKED
SYP2332 MaASKFD
SYP23317 MASKED
S¥P2337 MASKED
AMSP16aNC MASKED
AMBP16HBNC MASKEDN
AMIZIBRADC MASKED
AMB2LIERANC HASKED
P2112A

rAT0H eRORAAMMEDR
C2TOR PROGRAMMED
2708 PROGRAMMEDN
r2TNA PHOGHEAMMED
c2T0R PROGRAMMEN
caThnR PRENGRAMMED
c2TAN PHOGRAMMED
raThH PROARRAMMED
Pal1aLY
ANFZIAANE MASKED

Pl ehh] ) =0 BROGHAu

Fr2n51
AMGIIHPAE MASKHED
Au921HCDC MASKED
Audd |BErAC MASKED
AwdPLHCIIC MASKEDN
rajieah WASKER
CRITAA MASKER
MrHMABI]TL MASRED
MEMBB I TL MASKEL
MPMARI| TL MASKED
UpMaBI ) TL MASKED
MEMRBI) 7L MASKED
MCMERINAP MASKED
EAILAA MASKED
ANGZL6ANC HMASKED
AMS2I6ANC @WASKED
ANS216ANC HMASKED
AMG2 16HC MASKED
AMGPIBANC MASKED
AMG2 | BANC MASKED
AUSZ16ANC MASKED
A2 6ANC MASKED
ANG21ARNC MASKED
AM92 | BANC WMASKED
LuBP1BANC MASKED
AM9216aNC MASKEND
AMIZBADC MASKED
ANSI | BADC MASKED
AMG216ANC MASKEDN
AMS21BANC MASKED
AMR2 1 BANC MASKER
AMB216RNC MASKED
AMIP L BEOC WASKED
M2 1680C MASKED
AMOZ1HANC MASKED
AMIZ | AANC MASKEDN
A2 6aNC MASKEN
ANFF | AANC MASKED
AUSFIRANC MASKED
AMSZ LAANC MASKEL
Au97 | HANC MASKED
AM92 1BANC MASKED
AMS21ARDC MASKED
AMTIZLAANE MASKED
evw9216ADC MASKED
AvS216RNC MASKED
Au9P | BENC MASKED
AMFPIRANE MASKEN
AuSP 1 AANC MASKED
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18| A=Nnly
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01795
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AMFRIBANC MASKE(N
AMNZ|BANC MASKED
AMYZ | AANC wMASKED
PUNPIAROC MASKHI
AMYPIBANC MASKEN
AMNZIAGNT MASKE()
AMIZ | AUNC SASKHEN
AUMIZIHANE MASKE[
MUY | BAnT MASHED
AMYZ | BHIE MASEEL
AvBI | BUNC AASHED
BUHB | RANT MAENEE
AMd2 /AN MASEEDN
AMYZ | BANE MASKE))
ASE | SUNC MASHED
SrvTiUuan)]
TAAP=mvn ] MASHKED)
ladp=ann) MASKED
laAF=tAn] SASKEN
TadR=fnn] “ASHFL)
1aAP=0A0] MASKEN
Ted2=Bnn] MASKEN
1aAP=0pn] WASKEL
1AAP=Rnan] MASKEN
1AAP=BpAN] MASKED
Yah2=hnnl MASKEN
TAARP=BnA] MASKEND
1ARP=BrA] MASKEN
B211sL

SYP23IF MASKED
SYPP332 MASKED
SYP2317 MASKFD
SYP23312 MAaSKED
SYP2332 MASKFN
SYP233> MASKED
SyPPI07 MASKEDN
SYP2332 MasSKED
1ACLI=Fx X WMASHEL)
TACI=YuxX SASKEN
AU BANC MASKED
AMIPLBANC MASKEN
AMIZ | ARNC MASKED
AMIP I HRNC MASKED
AMS2]6aDNC MASKEN
AMYP [ HANC MASKED
JACP=Yx X MASKED
1AC2=9xXX MASKED
1AC2=FxXK MASKEDN
1AC2=Y¥xx MASKEN
1aCZ=Y9rxx MASKED
TRCP=9x s MASKEN
TAC2=9%XR MASKE(D
14C2-F5xx MASKED
AMTR1EENC MASKED
1ACTI=Yxxx ™MASKED
JACI=Yuxx MASKED
1ACI=-Fxxx =ASKED
1aC1=9xxx MASKED
1ACI=FrxX MASHED
IaCi=Yrxx MASKED
TAC =Yy XX MASKEDN
TACI=9yaX MASKEN
JACI=9¥ 7R MASKED
1AC)=9yxx MASKED
1aC =95 xX MASKED
1aCI=9xxx MASKED
JaCi-9yxx MASKED
IACTI=FxxX MASKED
1aC1=Y¥ kR MASKED
TACI=9¥xX MASKED
1ACI=9y¥X MASKED
1AC]=Fxxx SASKED
IACY=Fy XX MASKEL
1aCI=9xxX MASKED
MrPMAAIIPP MASKED
MEMRBIIPP MASKED
MrMARIIPP MASKED
MCMABIIZP AASKED
MEMEASINL=1R
SYP2I1ab MASKFD
EyCR|6A MASKEN
Mk IB%] MASKED
MEMASH ] P
MrMaAAY o

SY£332 MASKED
SY2332 MASKFD
Y2332 MASKEN
=y2332 masKEn
SYP23las MASKED
PRIAN MBSKED
s5161Le
SYP2IIAR=] MASKED
SYP2I1AH MASKED
2a1BN WASKED
SYC231aH MASKED
SyCP3laH MASKED
SYC2i1RH MaASKED
SYCP3I18A MASKED
SyYCPIlaM MaASKED
SyCPIleR MASKED
SYC231pH “ASKED
SYCPILLA MASKED
SyCP3lan MaSKED
SYC2ILaH MASKFD
SYC2IInA wASKED
SyCPILRA MASKED
SvC231pH HASKFD
SYCAILIAA MASKED
SyC23188 WASKED
SYC231pA wASKED
S¥P231&H UASKED
SyP2315A MASKED
SyP2ILsA WASKHED

A HPARCHIVE S

1RIA=0T32
1R1A=0T733
1A18=-0734
1A1A-0735
181R=0T3n
JR1IA=0T3g
1RIB=0Tag
1A18-0T%)
1RiA=0Ta2
1R18=0T43
JRIA=0Tay
1R1A=0Tasg
1ALA=0Tag
1A1A=0Ta7
|ajA=07ap
1a18=074g
1RIA=0TSn
1A18-075]
1R1A=0T752
1AjA=075%
1A1B=0T54
1818-0755
1RIA=0TSA
1aja=0T57
1AlA=0T%4
181A=0758
181A=0T8p
181R=UTH)
181A=0 a2
1RIA=0TAY
18 A=078e
1RIR=074/5
1A1A=NTes
1ala=07T87
1R1A=-0T6A
1a18=07ng
1RIA=017n
1RIA=0T775
1elA=0173
1R1A=0774
1A1B=0TTS
1R1A=07T5
IRIR=0T77
V1R1A=017a
181A=0T 79
1R1A=0THD
IalA=0TH)
181A=0TH2
181A=0TH]3
1R1A=0TH,
181A=0THs
1RLR=0THs
181A=0THT
jalE=0THA
1a18=-078g
1818=0T%n
1ajA=0T79)
1REA=0192
1a1a=01v3
jaiAa=-0Tve
1a1A=0r95
1p1a=0Tv7
jaja=07149a
isla=nTi9
jaja=0sug
1aia=0H4d)
1alAa=0b02
1alA=0R01Y
jalA=0d04
jaip=04das
1ajA=0afs
jaip=0A0T
jajR=0H0n
ialA=0nug
1alA=041p
ValA=0611
1alR=041p
VajA=nalq
1aja=0M)a
1aja=Ndls
jRlA=04]4
181R=0HLT
1Bl A=0dla
1R1B=0819
1R1A=0H20
1818=082y
181A=0822
1a1A=0849
1&1LA=0HS)
181A=085]
1 IH=0857
1Rl B=085]
1R1B=0H54
1AlA=085T
1818=0R54
1R1A=085T
1Rl A=0858
1AlA=065g
1alA=08An
1alA=0iA)
181 B=046p
1Al A=08AY
18] p=0kng
1R A=0kas
jmja=0Hmg
1Al A=08n7
18] a=00Kg
1Al A=NH&S
tmia=0dig
IRIA=0HTY
|a]A=0kksg
JR]B=NBHA
je|A=0/A7
in]lA=Nddn

01795
N169A
LBEL L
03A11
02037
03806
03406
03406
01406
n169A
03714
n3ang
naT9s
n3794
13794
3794
n169A
02037
nia9A
03a 06
N34 06
13794
ng9iln
ng2at
naT9a
0379
narve
03794
01698
nATIe
03T
03794
n3IT94
N7y
n3ATYe
nITYe
n3nil
[ =0
nyTeS
n2T13
nA7T13
n2713
nAT13
LELTS]
[LELAR
LELTS
LELRR
03811
LELES!
LELSE
LELID
n2o37T
n2o3ir
2037
LEDLE L
n2n3ivT
LELE T
n2o37
nyres
03811
nyTes
nakll
LELTRY
LELNR]
LB
LELYR
LELAR]
n3AL]
LELIE
LELAR
LEL R
LELRR
LELIE]
LEZRR]
LELES]
LELER
LECHD]
LELRS
LELIR]
LELLE
ANAf ]
nRRg)
nall
03811
LELDBY
03A11
LELRD
02037
LELS B
03811
N8N
01698
NATH4
nATHE
n1A9R
n1698
n1&6S8
0898
niava
nN1A9A
nl&SR
n1A9H
n149A
01ASA
01898
nlR9A
LT
nlKes
ni®k9R
n16948
nanTa
LELIN
LELAD]
LELES!

SYP231p8 MASKED
TUSATIFNL MASKED
TMS& FAPNL MASKED
PR155

MCMABI PP MASKED
uuSZ4s.) PROGRAMMEND
WuSZas ) PROGRAVMED
Hu5244.) PROGRAWMED
MMSP44 ) PROGHAWED
TuS271ladl

P2332 MASKED
“uSPas ) PROGIAMEERD
AMIZTIEANC MASKEN
AMF2IAANC MASKED
4492 16ANC MASKED
AMIZIBANC MASKED

TuS2T70RJL PROGRAMMED

MrMABIPL MASKED

THS2TURJL PROGHAMMED

wulaCop0N
vuTaCIIoN
AuF2L0ANC MASKED
PHOTN waSKED
PiLngFec
AMYPTIEADC MASKED
AMSPIHANC MASKED
AMSP |BANC MASKED
AMIP16RANC MASKED
TuS2hd2.0L
AMYRZICPL MASKEL
ANFZIHANE MASKED
AMIPLIEADC MASKED
AMBZI6ANC MASKED
AMG2I6RNEC MASKED
AuF21HANC MASKED
AMIPLAANC MASKED
rajliaa

nz1154

SYP231aH MASKED
FN=3=93]6=H
HN=3=93]6=R
Rn=3-93]18=~R
BA=3=93] =R
C2TOB PROGRAMMED
C2TOR PROGRAMMEL
CpTnE PROGRAMMED
raTnE PROGRANMED
CPTOR PROGRAMMED
CPTNA PROGRAMMEND
Cr2T08 PROGHAMMED
F2TOA PROGEAMMED
MEMABI2L MASKED
MeMABIPL WASKED
MEMERIP. HMASKED
MCMAEBIZL MASKFN
MCMAA AL WASKFD
MrMERIZL MASKED
MrMRAIZ WASKED
S5YP2337 MASKED
C2716

SYP23laa MASKED
P233%2 WASKED
P2317 WMASWEN
P2332 MASKED
P332 mASKFD
P2312 MASKED
P2332 wASKEN
B2332 ~ASKEN
e2332 WASKEN
B2332 MASKED
B2332 MASKEN
P332 MASKFDN
P332 waASKED
P23372 MASHEND
P2332 MasKFll
P23132 MASKED
2332 wasKFIl
P332 ~ASKED
P2332 maSKFD
P2332 MASKED
P2337 MASKFN
P2332 MASKED
P332 wASKEN
P2332 “ASKFED
P2332 WASKED
P2372 WASKED
P233%2 MASKED
MEMPLATC=TD
Rp732

LERST TN

2518

PE1&

A492 1 HANC MASKED
AMIZ | BANE MSKD
TuS2518JL PROG
TUS251aJlL PROG
TuS251IaJL PROG
TMS251aJL PROG
TuS2SIAJL PROG
TMS2SiaJL PRNG
TuS2SIAJL PROG
TMS2S1aJL PROG
TMSZS1AUL PROG
TuSPslsiL PROG
TUSPSIRJIL PROG
TuS25 1k L PADG
TUS2h1eJL PROG
TESPh1EJL PROG
TMS2S 1AL PROG
TUS251RJL PROG

M IADONN=4 HSKD
RaT08 PROGRAMME[
AzTnn PRORHAMMED
AaloR PROGARAWNED

e ——
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Lu3znT=24
UATIMIAHF
SNTZLU22L
welTelsCh
CATALEG
LFISSH
TaMGT2C
Lwi3saAn
Cadjdoy
ANSKZEN/BIN
an518J

M MPolar)
MC3403P
LMIGES=1H
LuMI4BN
LMOOTUH
TRAZAL
LF3IS6H
LM395K
Calngve
LM209K
MeC1TTR
AC4558NA
ANSIBKMISELY
AVASSENR
Lui]3=24
LMEITH
XcTSLIPCE
icTeLliscs
TaLI2ANe
MCl4aSL
LMIAA&Dn=1N
IK50=2DC
AMARGBHC
snS0=4pC



HP PIN

1R26-03a2
1826=03ay
1R26=0344
1azh=0345
1A2a=034g
1R26=034R
1a26=0340
1#26=0353
1826=0354
1RZA=035T
1826=0358
1r26=0386p
1R26=03084
1A26=0365
1a26=0364
182&=03587
1n26=03658
1826=0369
1826=037Tp
1A28=03T)
1R2R=0373
1m26=037s
1RZA=03T8
1824=03Tn
1826=0377
1RPR=03TR
1026=-03T9
Im2a=038pn
1a2R=038)
1m26=-0342
1m2e=0383
1m2a=034g
1R2Ze=038s
1R26=0387
1azh=-0388
1aZa=03%p
1aZ6=039)
1n26=0392
je2a=0393
1A2A=0394
ILTLELELTS
1828=-0397
1A28=0394
1A24=039g
ja2a=0a0n
1AZE=040]
1A2e=0a0p
1a2a=0Na03
1A2E=0404
1n2a=040%
ja2h=0808
1R2E=0405
jaze=04lg
1826-0811
1a2é=0413
1A2e~041]
1n26=08l4
1R26=04]5
1R2E=081p
1826=0817
1828=041m
1a28=0819
1a2a=-0820
1R28=062]
1R26=0822
1826=0823
1R26=N6la
1RRE=0828
1R26=0424
|mak=Ns2y
1R2a=-042R
1A26-0629
1826=0s1p
1R28=0437
1R2A=0632
jr2A=0s33
1aPA=04 34
1R2A=04 15
1a2h=0s 18
1a26e=0837

1A2A=Ddan
JARE=0&4]
j1AR26=D4a3
1az2h=04a43
1A2A=Dasa
1B26=0aas
1A2E=0ass
1a26=0447
1a2A=0adn
1824=0840
jr26=04a5p
1R26=045]
1A2A=0453
1r26=0451

1m26=0458
1R26=0839
1R26=04np
1R26=046]
1R26=04b67
1R2h=N4b4
1R2h=048s
1R26=08tp
1R26=04k7
1R2&6=Daba
1826=04b60
1R2h=06Tp

Mir.

02237
02037
02o3T
02237
LELY L]
03ans
n2217
n2237
03285
LRTYLY
LETY 1Y
02037
02037
n3aTas
02037
n2nar
02037
n2oar
n3soe
B30k
03&0k
02237
nisne
n3soé
[ETTLY
L&Y L
n203T
n3s0k
AZn3T
neoat
03sos
LELY L
N3
LERSTY
nisde
[RTYT )
nITiae
03794
01698
Alk0h
02237
Al&0h
n3&08
02017
n2037
[ L LE]
0ASAS
B&SAS
0?2237
03406
B3T1a
62037
01ASR
02037
LELT L]
niT99
pla0d
p2%l0
LETY-L]
LETYL)
02237
LELY LY
n2ear
LEELLY
LETLLY
LY.
nenay
LELL L]
nIT94
niez2l
n1s98
niTes
n32AS
LELEL
0IT1s
niang
LETLLY
LETNL
nIADA
LELE 1}
LRI
n3a0h
a21R0
A2337
nITlA
n2237
np237
na2a7
03714
LECY L)
nizas
LETLLY
nis9a
02037
LELLE]
n21a&0
n2e10
03714
nz2a7
03406
LECE LY
nlans
n2237
niavA
02037
L ELER
01921
n2037
02037
02037
LEEEL]
n2037

UATA90HE
“Cla36ce
wrT908cP
UATAM] 2uC
LMISAN
3TN
ATBMOD AL
UATHELISACH
anTs30u0
LFISTH
LF256H, SEL NOISE
ur3aldle
Mcl2040P
HAZ065-5
METALIZCTISELY
M TAMOSCS
urrelacTisELy
MCTRIZCT(SELY
LM3Is0K=R
LF2%40
LMSS5CN
SaS0=1nC
LESTOO0M
Le323K (SELY
LM3I20T=18
LuIZ2N(SEL)Y
MrIATEGE=20/T0)
Lu3] M (SEL)
MEL4SBG(=70/T0)
e l355e
LM3IDBH(SEL)
LuIo9H (SEL)
Lw3I0SK (SEL)
fcb 8280 ¢ PE
LennTli=1H
Le39lIn
TeLTALC=LN=TY
auinjau
L3I TEe
LMTALLnACH
Ta]SUC
LM220K-8, 0
LM2TIH
meinang
MC1855R
LisaCd
LAS-151%
LaS=1d)5

i Tas2uc
LMAG220H
1ELA212CPa
mcl723L
TLORACH
we14S3gRCHE
Lu393IN
HA2=2A05-58
LHOBT0-2H
shsH0NR
LF1337ID
LF133330
UATSL2UE
Lu3s09N
urleSHER)
BN5I6A
LF298H

| &3 TR
uelanse
Mid=PRER=F
AuBATOL
calalCam
ERIR24
HTl=1R18A.5
ANSRGKD
MELAATIL

1L H949 rC PF
LF IGkHY
RIS A
vulaibayz
R T L T

LT LT
Ludailan=-12
LH=0051C6
ar=nicy
HAT9GUYE
148027 CPE
HiaTHGKC
Ireil-Lis
uaTgos0UC
1eLROS2CPD
LFEBTH
ANTS20LNISEL)
Lu3Z0T=R.0
TLARTCY
Mr71915cK
Ln13nCy
Dat-100ACA3
NES2TM

el Bnhyace T2
HaTAGBUTC
LMI2EH
LF265H
LHOGs2e0
UATBL2AANE
TLTn2CL I5EL)
Melalocl
ueTAMISCP
Cadisty
MECITT&C
Melandey
WEla2le)
ATFall
MElADAARCR

1R26=04T]
1R2A=04T2
1RZA=04T3
1R2e=0aTs
1R26=04T5
1R2a=04Th
1A26=04TT
1a2a=04TH
1A26=04T9
1A26=04ug
1A26=08d]

1aZe=04H2

1AZa=0483
1A26=04d4

1A26=0485
1n2e=048s

1R2e=04dn
1824=0480
1A26=0a%p
1R26=089]

1826=0492
1RZ6=0493
1A26=0495

1a26=0498

1826=0497

1A26=04498

1A26=Nava
182605100

1R28=0501

1A24=0507
1A28=0503
1A2a=0504
1R24=0508
1826=0508
1826=0507
1R28=050A

1R26-0509
1824=0510

1a26=0511

1A24=0512
1R26=0517
1826=0519
1826=-0520
1828=-0521

1A246=-0522
1a26=-052%
1828=0524
1r26=0528
1828=-0527

1a28=-052R

182H=052%
1m28=053

1824=0532
1826-0531

1A2E=0534

1R2H=0538
1R26-0537
18A24=053A8
1824=0535
1826-0540

1a26=0542
1A26=0543

1R26=0544

1R26=0545

1R26=054p

1R26=0547

1826=054R
1R26=0545
1RP6=0550

1826=0551

1826-0552
1A26=0554
H=0555
1826=0554
1826-0557
1826=055R
182A=0550
1826=N5485
1824=0567
182h=054R
1826=0569
1R2&=05T2
|R2R=051F
1R2H=05T4
182h=05T%
1AZA=A5TA
122R=0517
1m26=05TR
1R28=05T8
1A26=-05HA
1828=054]
1APR=N5H2
1A2A=05473
1a2e~05H4
182E=05Hg
1R2h=058%
1826=0587
1APR=-058R
1a24=-059p
|A26=059]
1R28=-0593
1A2A=0597
1R2E=0594
1R2ZH=059%
1826-05598
1R26=0599
1A28=-0600
1RA24=080]
1826=0602
1826=-0607
1826=060%
1A2h=0604
1824=0607
1A26=0608

07180
aI408
02037
02037
LELER
AL L]
n1696
02237
n1A9E
03408
a3s06
03T1e
02237
n2237
LR EL L)
n203T
nia0b
n3T1a
03TL4
02237
03406
02037
LELE L
02037
n3406
n1s98
03406
03285
02037
023’
D3a08
03285
02037
01921
n2o3ar
AAPAS
02037
03a06
01498
02037
03408
1658
niasa
nl&A%A
niASE
LT L
n3408
a2037
LRI LY
LEILL
LELE R
n2237
[ERLL]
03406
ni921
03k0hk
n3s06
n1A9R8
LETY 1Y
03714
02180
02237
82037
01498
42910
LACT L]
A4 08
ns2l
02237
ns98
N3a06
LETLLY
n3406
n2nar
03806
LETY L)
AI406
n1698
62017
LEDLL
n2910
nis98
LERR LY
827237
n2TAI
02180
n2180
0ITS&
03T9A
n3406
LRIT LY
[ETLLY
02337
n2237
LRTY LY
02237
[FLLE]
02AR3
H3u0h
neS4S
LELLL
n2T#3
n3end
HIZAS
62037
n203T
LA
nP1A0
83285
02237
LFLLE]
428A3
23406
p29lo

np-0TCly
LHANAMACH
ML M20ARISEL)
mMrlagle
uCINBAP
TLeniCe
TLe10Ce
HaTS08UC
LuM293P
LF13343N
LMOO3IICE
HAZ=2525-5
UATSMGUIC
HATAMGIIE
ARTSIOLN
“C|40SPRCE
Lwz)an
IWSD28CPE
TH5032CPE
1IaF3ISSTC
nsde3on

M MI0BAP]
weloLlzatn
ueT9Llsacs
LFIlIN
SnT654aN
LHanBicd
AR5 36K
Mriaps3Ince
Melagseace
LFI98H
ANTSIALD
NClTAINCP)
CaAlla0F
STAZRE
(LTS

ue | ASAR
LFL13332N
ATOMISCLA
MrTAMIECE
ARCARUIAPCH
TLories
TLOTIHCP
TLoT2CR
TLOTACN
Lu33TK
Le324An
Mp3a2ie
LM337T
LFI58AM
uplajuck
ATSST2C
Ha|=abn5-5
L™3IPEH
CaloBoF
LMIsDAR=5
LM220K5,2
TLOAABEN
L=3]1TH
1CLB211CTY
fe=14Cy
UATI&HC
Hr1anluy
TiLOR2ACP
NF592K
TLOT2ACR
Luialn
Ca3la0H
LUaADARD|FPC
TLTROSACKE
LF13741H
LuIAOLAT=12
LulaoLaZz=5
Mr1a5ANG
Lu3sB0
LW33TH
LMI&0K=24
TLAGACN
MLMC100A
Lu32 0k
NFES 64T
Ti oR4AEN
1rLAnsanca
HATLALME
sanncd
ne=16E
RAC-10nCCAL
AMBASHL
BuBRALY
AF13a=1CJ
LF1350aN0
LF13201D
LA TOMRLE
LA TAMBHE
LM3IZeuy
UATALB2 ANE
Lnl2icy
Ln120Cy
LF135000
Las 190
ICELTL T
ATSaCd
LHAnAAEH
ARS22A SEL )
Nri2002P
Mrlas&8ace
TLOTAREN
ne=16F
AnTROBKD
UATRS40PC
LGET LI
orR201CK
LMILOAT=-15
UaTEDANA

WWW.HPARCHIVE.COM

1826=0609 02180
|a24=081g 02180
1a28=061] 03406
1r2Ah=061s 02180
1a2h=0b2n 0149A8
1828=062) 02761
1A26=0622 02180
1A26=-0627 03a0e
1A26=0624 nSe3Ak
1R28=0625 02910
1a2a=062R 01921
1826=0b27 032A5
1A26=062R 02140
1R26=0629 01A9A
ja26=067] nl408
1R26=0632 03406
1826=0633 n2910
1A26=0634 03406
1R26=06135 n2180
1a26=-063% 03I2A5
1824=0638 03408
1826=063a 03785
JAZb=0ban  O1ATA
1a26=0b4] 0P1AD
1a2a=0b43 02037
1A26=-0643 41698
1a2A=-0b4a 03714
1a26=064A 03406

1N1ASAPL

1064

1168

y1cosbc

11c70nC

11€90RC

1321

1322

1aA2=AN0] MASKED
14A2=800) WASKED
MASKED
MASKED
1an2=-84001 «“asSHKED
1aa2=A00] MASKEDR
1AAZ=A00] MASKED
TaAP=ANN] WASKED
1AA2=A00] MASKED
TaA2=-A00] MASKED
TaA2=H00] MASKED
1aA2=AND] MASKFD
1AAZ2=A198 MASKED
1ab2=Alva MASKED
1aA2=520n WMASKED
1aAR=~-A20) WASKED
1ACI=9Akx MASKED
1ACT=9XXx MASKED
1AC1=9KKx MASKED
18aCT=9Kxx MASKED
1AC1=9AKx MASKED
1ACI=9RAx wASKED
1aCT=9RAx MASKED
FaC1=9Kty MASKED
1aCl=9xax MASKED
14C1=922x MASKED
1AC1=-94Kx MASKED
18C1=92Ax MASKED
JACT=92%x MASHED
JACI=9%Xy MASKED
TACI=9AXx MASKED
JACI=9RAx WASKED
TACI=9akx MASKED
TACI=9%ax MASKED
1aCI=9RKkx MASKED
1ACI=924x WMASKED
1ACT=9HAX MASKED
VAC1=0aKx MASKED
1ACZ=FKAx MASKED
1aCA=Yaax MASKED
1aCP=8RKx MASKED
1AC2=9RAx MASKED
1AC2=%Khx MASKED
TAC2="Rix MASKED
1ACP=00ax WASKEDN
JACP=9%ny wASKED
2100

7102LHPT
21Ln2kpC
Pp0=vI12a7
233MI5PEC)

7516

2516

2516M

2528

2578

PE2aN

25328

2533V

PRO2N

?r068

PH0TF MagKER
PROTN HASKED
2A0TN MASKED
280TN MASKED
PROTH HMASKEN
2616 MASKED
FRIBN MASKD
2R16N MASKD
Pel6N MASKND
PRIGN MASKD
PHIGBN MASKD
PRIBN MASKND

MIXOAF G
upxzafog
LMZI0AN
ne=11Ey
UATI24CKE
ATOPCN
AFF=0€,
Lu3aal
vFC32Ke
NMERSSIN
cadiioas
AnSa2l
ne=11Fy
UaToMlIgKe
L™3IS0K
LM3a3D
NFSE AT
LM 3H
ne=n7Ce
ANTS254N
LM3A&ON-B
ANTS 24 0N
TiLo4al1Ce
pe=nTEY
WE1A05L
TIA3ICLP
HAZ2=2515~5
Lu3a2P-12

Mir.

n223t
032Aa%
032a%
02237
022317
Q2237
0355
03545
03183
nilal
03183
LESLE]
031a3
03183
031A3
03la3
03183
n31A3
LEST L]
n3iel
03la3
03la3
03183
nilaia
031A3
031A3
o318y
n3la3
o3lal
031R3
03lal
03183
B3lA3
031683
LEFTR]
03la3
031A3
03187
03143
031A3
031A3
LETER
D31AY
03lR3
031A3
nilA3
n3lA3
LETER
LR R
LETR &)
LETT R
LE IR
03]RY
031RY
LELTTY
223y
nA237
n28an
p3z2as
D169RA
0l&98
oa29in
02510
n2910
LELI T
02910
p291n
n2910
p2910
oa%io
02910
02910
p2910
p291n
02910
02910
82910
02940
02910
w2910
02910

HP PIN

1814=1338
1820-0218
1820-0470
1820=-2140
1820-1834
18z0=-1780
1826=-0079
1826=0089
1818-0631
1818=0632
1818=0633
1818~-0634
1818=-0635
181A=-0638
181A-0637
1818=-0638
1816=-0439
18] H=0640
1818=0641
1818=-0842
1818=-0890
1818-0A9)
1818=-n892
1818=-0893
1816=0652
181A=0453
1818=06T0
1B1R=-0671
1818=0672
181A=-0673
181A=-N6T74
181B=-0ATS
1818-0678
18i8=0677
1818=064TA
181B=-0ATS
18 6=-0680
18ld=-068]
18la=-0682
1818-0683%
18ldA=fBB4
1A1a=0h8s
1Bla=06ds
181 8=068T
1BlA-06BA
1H1A=0KBS
1H]A=NRAD
1814=06k61
18] H=0682
18 M=0E63
(Hla=086
1Ml B=nfb5
1A H=ARRA
18 H=0RRT
1HRA=N454
THiR=0348
TEIB=NT57
1820-1362
1813=-0035
181R=0R52
1B18=0A5]
181 8=0254
1816=0125
1818=0152
I1Ble=0349
1820=1220
1820=1808
1AZo=1228
1818=0155
1818=0541
181 8=0505
1B1A=0508
1A1R=0507
1B1B=0756
181A=-0915
1818=-093)
181H8=0932
1A18=0933
161A=0934
1B1e=08%6
1818-0937



PRIAN MASKD
PE18N MASKD
PARIAN MASKN
ZRIAN MASKD
2R1AN MASKN
2A16N MASKD
PR16N MASKD
PHIBN RASKD
PRIAN HMASKD
2616N HASKED
PRIAN MASKED
FAIBN MASKEN
2a1AN MASKFD
FRIEN MASKED
PRIAN MASKED
ZRIAN MASKEN
216N MASKED
PATEN MASKEN
PALEN MASKEN
217 MASKFD
26171 MASKEN
PA1T1 MASKED
2e171 MASKFN
2a1TI mASKFD
?R1TI MASKEN
P&1T71 mASKED
2832N

PR3N

2R32N

FaiPN

2R3N

PRI

ETS EL

PRIAPN

PRIPN

2RIAPN

PRIZN

PRIEN

2n511

Pes2l

2740CE

014N
asizc

307N

134 1A0C

21410C

A3aCJ

315110C
A.0n5R0C
4T020C

anl&PC

3a50PC

AAS1PC MASKED
1AS51PC MaSKFD
IAETPC MASKED
JR52PC

1R53FC

3854 PT

Imk1EPC

JATAPC VROGRAMMEN
JRTAPC FROGRAMMED
4nnAHPC
LAD9TPC
4N09AFC
4n)18nC
Af163INPC
An1TAPC
4n19APC
4n2THANC
4n29fPC
4Ne0BPC
ANASAPC

anK

4104PC

48] 28PC
LUX194518

LUK FAS5S

& X19ASEY

a4 ]160M

S4LS0A

SALSLn

54L5196

BaLS3N

54530

54540

£200=1.J MASKED
#20n=1J MASKED
spon=1J MASKED
K200=1J MASKED
g200=1J MASKED
#P00=1J MASKED
s200=1J MASKED
#20n=1J MASKED
g2nn=1J MASKED
t200=1J MASKED
w20n=1J MASKFD
s20n=1J MASKEN
AP00=1J MASKER
h2oo=1J MASKFD
#200=1d HMASKED
4pn0=1J MASKED
A24l=1N MASKED
A341=1N MASKEN
fh260=1J MASKED
6260=1J MASKED
t260=1J MASKED
4P60=1J MASKED
h260=1J WASKED
52600 MATKED
6282=1J MASKEDN
£2B2=1J MASKED
#PA2=1J MESKEN

Mtr.

07?10
0291n
n2%lo0
p2ele
o2ein
n2%lo
o2%1n
nzsin
02910
02910
DE%in
02910
nPeIn
0zZ%10
0291n
02910
nain
oPeLn
02910
p2%1n
oR%In
02410
02910
02910
LELTH
02910
LEA T
[P TE]
H2egn
02910
hesin
a2ayn
G291n
LESIT
RELIT]
LFLIE ]
L B8]
o2%l0
o2eln
02910
02763
02910
0543k
0291n
0223y
02237
02Ta3
02237
022ar
02237
LFr b
p2z3y
02237
02237
0223r
02237
nzzay
02237
02217
02237
02237
02237
02z37
02237
022ar
022ar
02237
0223r
nzzav
ne2ar
ne2zar
02237
03285
02237
p2z2ar
nieTa
01973
01973
02237
01698
01698
01698
01698
nless
01698
nansz
os092
0an9z
04092
D409z
oa0sz
0a092
0a092
04092
0a092
04092
oan92
04092
nanaz
04052
L1 L Fd
0ang2
4092
ne0se
LEY L F
04092
LEL-LEd
nanep
oa092
04092
04092
D&092

HP PIN

181n=093k
1818=0940
181H=-0941
lbla=0942
1818=0943
1818=D944
161A=0545
1818=0948
181R=0947
1818=0707
1818=0711
1818=0920
1818=092]
18in=04%27
1816=0923
1B1E=Dn92s
181 8=0925
J1BlE=0976
18]n=0939
1818=0206
1816=0203
18lu=-020%
181A=D207
181 1=0217
181A=02113
1hin=02ar
18LA=N3h0)
18la=099%
1R12=0%An
IRlu=0967
181n=n96A
|814=097n
18IH=00T]
1RIK=04T2
THIB=0871
1BlA=09T4
181 4=097%
1BLA=D9T4
1620=215%
1820=2161
18] 3=00&%
1820=110h
1813=0016
1820=1008
1A1E=02T9
181E=0093
1820=1129
18ld=D422
1820=1906&
1820=1A54
1820=215
1820=192R
181R8=0314
1R1R=0325
1818=0316
182n=2172
1620=2027
1920=-2173
1820=2100
1820=21%7
1820=2153
1820=2265
1BEO=17R6
1820~ 484
1820=1338
1820=-2125
1BR20=1466
1820-2085
1620-1A13
1820-2083
1620-2264
1820=200%
1813=p013
182u=-2032
1820=1586
1820=0006
1820=0001
1820=n010
1820=1172
1Bg0=-2248
1820=2249
1820=225]
1820~-2250
18p0~-2252
1820=2253
181e=0001
1818=0002
18le=0012
1816=0013
1816=0014
1816=0081
18l6=0178
1816=2051
1816=2052
1816=2053
1816=2054
1816-2055
1816-2056
181e=-2057
1816-205R
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AMQZIAHNE
Aug2 | AHUC
AuGZ1680C
AN | AHIC
ANg216HUC
av92 1 6BUC
AM9Z | AHUC
AMG21 6800
AMS2 I AHDC
aMg2 I ABUC
Av92 1 ANDC
Awg216H0C
augz LAdlC
W92 |8BDC
aug21880C
M52 1680C
AM2 1ABOC
amF2 16BLUC
AMR216HUE
AMG21680C
AM92 | AB0C
AM92|6R0C
AM92 1ABOC
AM92]680C
AMSR 16AUC
AM921AROC
AMG2 IAHOE
ANG21ABOC
AMG214B0C
AMSZ 1ABOC
AMB218B0C
AM§21880C
AMS218H0C
AM92|8BOC
am9218680¢
AM921680C
AM921480¢
M52 68UC
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au9216C0C
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MASKED
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MASKED
MASKED
WASKED
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MASHEDR
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HASKED
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MASKED
HASKED
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MASKED
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MASKED
MASKED
MASKED
MASKED
MASKED
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MASKEDN
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mASKED
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MASKED
MASKED
MASKED
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MASKED
MASKED
MASKED
MASKED
MASKED
MSKD
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MASKED
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Au921mBDCII9T  Mexn
AM921880C3197  M5KN
AuGZIABDCII9T  MeKn
AMS218B0C197 MSKD
aug21ABOC Y 9T  MSKn
Auw921880CY197  MsKD

am5218C0C
9218L0¢c
aMR21AC0C
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Au9218C0¢C
aM9218C0C
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1302 MASKED
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|H20=tals
1820-0103
1820-0352
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182Kh=-0292
1826=016T
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1826=0549
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1870=0948
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1820=153%
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1820-1530
1820-1964

chan2aaF
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ChAN3 AL
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CRanAAE
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CHaD&&AF
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cnansTAE
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COADSIAF
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cnan50AF
cnanSaBE
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CnagsiBF
ChanS2BE
Chan5SIBE
cran53IBF
coansSdY
crag54BE
Cnan5SBE
CHan59AD
CnaptnaE
CHanBAAE
CrapsharF
COsDBAAY
COAQBTHE
cnaoeTaF
CO40bABE
Cn4ns98E
ChanTnHE
CnapTi8E
chnagriar
Co4oT2uF
CHeoTIBF
ChapTSHE
CO4NTABE
cn4oTABF
CO4nTTEF
cnagTBuE
Cn4p81BE
CN4081BF
CDA0B1BF
cnag8aBE
cnanBSBF
CNapBABF
COAQA9BE
CN4n93BF
Coen93BF
COADIABE
CN40IABF
COADSSEE
CnaoIBBE
COADITBE
CDAR9TEF
cnanInBE
CN4NYIHE
CRansasF
CNasoANE
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CDASL4BF
CNaS|AdF
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CN4SSSdF
CNASSHBE
CD4SS6HF
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npiI5L
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NIBNAL=6 PROGRAMMED
nisnal=6 PROGRAMMEND
N1604L=6 PROGRAMMEN
nisnel=6 PANGRAMMEN
nIg2e PHOGRAMMED
nIA2e PHNGRAMMED
D3624 PHROGRAMMED
N1624 PHOGRAMMED
nNa6PeA
D362k PROG
nIbPsL PENG
nIs2ek FRNG
nis2ek Prog
D244 PROG
N3624A PROG
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o192zl
plezy
o192l
08z
nlezq
01921
01921
01921
01921
01921
0192
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01921
p1921
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1620-0963
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1820=1548]
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1B20=1481
1870=1550
1820=1403
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1820=1405
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182n=1472
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1820=1957
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NAGZAA PRAGRAMMER
DARZeA FROGRAMMEND
DAG2eh PRNGRAMMEN
DI6288 PADGRAMMEN
D3hPAA FEOGRAMMED
nA624A PENGRAMMER
NAAZ4L PRAGRANMER
064N PROGAAMMED
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ARCAD=CH =y
naCAD=COn=V
apU=6=51nn
DG1T2AN

nRlAsAR

nG2ZouRA

LLEGULES
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DMZILAEN MASKED
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OMZALBEN MASKED
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PM2316EN MASKED
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DE540AN

DMTABIN

DMTaLOON

DWTaL lban
DMTALAZAN
IMTALTIN

puTaLT2N
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OMTaLASN
DuTALHIAN
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DMTAL9IN
OMTALISN
OMTALSLTaAN
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OMT4528680 PROGHAMNED
NHT&SPEAN PROGRAMMER
NETAS5PHY | PROGHAMMER
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NuAS2 N
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DMASSAN
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OMREFAN PROGEAUMEN
nMASLS Liv

ouBsLS2n
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UELRE
Lrd ik
az0T
H204T
n*nyT
a2037
LELER]
r2oar
nEAAT
bz03T
02037
02037
n2nay
nzoyr
02037
[ELERS
n2037
n2oar
62037
nPONY
n2037
LELRR ]
o20AT
n#nyT
LELRES
n2oar
AR
ELER
LELER
n2037
02037
n2037
02037
02037
nzZo3r
nzo3r
o2n3r
LELR R
LEL kR
r2naT
2037
D203y
n2ear
b20aT
LELER
b2037
n2niy
02037
LELER
02637
n2037
62037
02037
p2637
02037
LELE L
02037
n2037
n2o3r
62037
02037
n2ox7
n2o3r
62037
nz2o37
n2037
f2037
02037
6n203r
o837
nz2oar
LELE R
62037
R2OHNT
ne037
n2n3r
n2037
02037
ha2nar
n2o3r
nZo3r
o207
nisnm
p2017
ganTa
LEY b 2]
nanTa
nanTa
fanTa
aAanTR
aADTR
nanTs
BanTA
bapTR
DADTA
nantA
ned7m
D&07A

1820-0ThE
1820=0207
1820=1524
1820=0515
1820=p323
1820=1081
1B24=0nAR
182Zh=0042
1826=0325
1B2h=0484
1816=1053
1816=1335
1818=0695
1818=-0494
1810=nNa98
1H18=-nA49
1K1A=NDAZ
1818=0087
181h=D04&
1HiR=n04%5
|BRG=1020
|81R=NARKN
IHIM=0781
LT CENELTY
IALL=014T
T8lE=-034n
181A=-0T0n
IHlH=0182
iHln-0|Ar
IRlA=-O] &4
181b=-018%
1HIA=01 R
1H1n=0|BT
1Hld=0]Aa
VAlk=N]1AS
181H=022]1
18 h-az2>
181 A=0223
1818=-0239
181R=0240
1BlA=-N24]
1H1A=N242
141A=-02a3
THIR=D7as
1MIM=A245
1H1A=0Z46
181H=01T5
1H1A=-0255
181A=-0256
181A=n25T
1818=0258
181R=n260
181R=0309
1818-0950
1418=-045)
181R=0510
181A=05]4a
1818-n328
1818=n5TA
181B=0573
1818=05T&
1RIA=05T5
181A=05T8
1818=0577
161B-0216
1818=0217
181A=-0218
j#1A=-0219
1818=0220
1B1B=-0751
1A1E=0T86
1818=-078T
1618-078A
1BElA=0TAS
1818-0790
1818-0791
1818-0792
1818=0960
181R=0962
1818=0342
1818=03463
1818=0398
1814=0398
1818=02397
181R=0398
1818=-0400
1H1Aa=2701
1B d-0532
1hlA=-0890
1A1B=-0891
161RA=-0692
|8]1A=0A9
1818=0T36
1B1B=0135
1818-0T01
1818=-09132
1828-0194
1828~0259
1820-0832
1813=-0138
1816=0355
1818=0284
1816=032%
1818-0330
1818=-0331
1818=-028%
1818-0244
181A=-04A9
1818=-0373
1HlE=0AHS
181 8=0AYG
1B20=2180
1820-2288
1H1B=0114




INTEGRATED CIRCUIT C

Desc

Wk anGEP =]k
Wph]02P=4
“K50 09N
wk5009P
xS0 199N
kIR
WKPIATO MEKN
ML M2O0TAPY

W MPOAG

M M208G ESELY
MMy lag
CICET L LTS

M M32eP

M M339P

M MClnla

uM 5216 RJw/N
wui10VAZATN
wulag>aD
uMS00aH
wusg ] IN

g palH

ECL LT LA
uns052
uuso5TN
w7
wuS2alABLN
uMS24 1IN MASKED
WuS2 44 PRADGRAMMED
whS244J PROGRAMMED
wuS2a4J PROGRAMMED
wuEP4k) PROGRAMMED
NS PROGRBAMMED
MuS2HUN
wuS261 N
w2 69N
WuEPAON-E
ww530 TN
wuS3I0TN
wu5Y]EN

wuS 3] AN (TR
w531 IN(Tha)
wu53]SN
wnSIATAM /N
wuS3TIN
wugg M
WMSAT
wuT4CUQ
wuTalnin
wuTaCl2n
wuTaCo4
wuTACDEN
wuTaC10TH
weTaClow
wuTaClhd
wuTaClan
wuTACTSIN
uuTaCloan
weTaCI5TN
uuTaCloon
wuTaClblN
wuTACI6ZN
wuTACTB N
wuTaClban
wuTAC] B5N
wuTaCL73N
wuTaC1 75N
uuTaCl92N
wMTACI9IN
uuTACPON
wuTaC2210
wuT4LP2IN
e TaCANN
wuTaCA2y
wuT&CHTIN
wuTalATan
wuTaCagn
WuTaCThd
wuTaCTad
wuT4CRI
wuT4CBSN
wuT4CABN
wuTaCATN
wuT4CODIN
wuT4CP02N
weTACOUIN
wuTaCPUsny
WuTACI04,
wuTaCA0RN
wuT4CI0TN
wuTaC90N
waTaCRLON
uuT4C9lan
wuT4CT2ON
wMTACI22N
wMuTaCI2IN
wMBORTN
wufgCasn
wMBOCTTY
wWRRLCEIN
wuARCI0N
MuHD 0260
MuHDOPHCP
wuHO026L
upQhBad
“Xp8Fa
yxzaFe
NTAS2S3N
NAL&2N
NAZ2OON
wazo2hN
NAZ20N

Mir.

nanvTR
D40TA
DapTAR
n&agTAR
nen7TA
DADTR
DaQTR
nz2oiv
02037
n2nar
n20yy
0z2nar
n2aar
02037
02037
0340k
LELY T
03ang
LELT Y
D3e0h
f34ne
03404
LELTTS
BY40A
0340k
LT
ELY.TN
LELY.TY
LELTTA
03ans
oyane
URTY TS
n3ane
LELY TS
LELY T
LECTTS
03ans
D340K
034pe
CELTTY
N34oe
ELLTY
034ne
LELLY
03404
nzo2a
[E LTS
03404
0340k
03ans
LELTTY
nisps
LECTTY
03406
03sns
LELTITS
UELTES
URLTTS
DIans
EETY
034ns
03sos
n3sne
LELTTS
nisos
nisos
DY&pa
Nikos
LELT L)
RO
LELY T
nisna
[ELY T
nisps
03snn
mysng
nakns
nisne
0lang
nlags
LELT T
nisnk
LELTT
LELTLY
LETY.TY
nisns
nisne
LETYITS
Disne
LY
ni&ne
FELLT
CEET T
BELLITY
nisns
BDVeTT
LELT T
LELTTY
LELT Y
LELATY
02naT
02037
02037
n2oat
o21A0
n21a0
or9ln
p2e1n
p29in
a291n
n291n

HP PN

1818=032A
1818-0327
182R=112%
1820=11RD
1820=231n
1820-0993
1620=2280
1BPE=0311
1EPR=t01k
1H2F=04TT
1820=-0223
1APE=NE9T
1428=-0161
1828=-013R
1828=-0567
1818-0108
1H1B=-0134
1820-0737%
1820-0770
1820=1165
1820=1238
1820-1237
(B20=0T17
1820-1182
1820-0410
1818-00b1
jAlA-Dass
1818=-0T739
1Bla=-0740
18lB=-0741
1818-0742
1818=-0745
1B20~-1149
1818-0108
1H18=-04an
1618-0508
1820=2001
1820=134R
|H2N=1T758
1820=136a
1820=2128
1820=2n40
1820=2248
1820=1755
1826=0158
1820=184%
1820=2038
1820=2210
18R0=1627
1620=2211
1620=1601
1820=1576
1820=-2212
1820=1590
1820=1563
1820=2065
(820=1827
1820=1365
1820=13%90
1820=1391
1820=2214
1820=1493
1820=1559
1820=1560
1820=1190
1820=1562
1820=1575
1820=]1561
1820=1628
1820=1612
1820-1485
1820-16T4
1820-2213
1820-2215
1820=P216
1820=1735
1820=1931
1820=1753
|820=193T
1820=180m
1620=22T4
1BE0=1392
|Ba=1851
1820=1652
1820=1651
1B20=16%4
1820=1935
1820=1R5%
1820=1A5n
1870=2275
181 H=0754
1820=1778
181R=0753
1620-2156
1620-2309
1820-105%
1820=1402
1820=1823
1820=-2717
1820-2214
1820-1288
1820=1386
1820=1170
1820-1A04
1826=-0609
1826~0610
18p0-2287
1820-0457
1820-1337
1820=-0508
1820-0A45

NRZIIN

NAZIAN

NRZASN

NAZAIN

NRZS|N

NRZEIN

NRZATN

NRZTIN

NAZTIN

NAZBON

NAZ2A1ADC
NAZAIN

NAZR4N

WAZaaN

Nr29oN

NRZGIN

Nm2geN

RCELEL]

Neg509]

ya2slino!
wm2glbul
ye25]15F
Nazs) 15+
yazs) 15F
yngs) 1ok
NeRs ] 15F
NR25] 1 9F
VA5 15F
wazs§) 15F
NB25] | bF
ve25] 15¢
a2 | 1 5F
NEPS | 15k
W2s |1t
NaPs] | S5k
URPS | 15F
wB2§) 151
yags |15l
neps] 151
rapg) 1Al
wa251 151
we2g| 151
NR2S5] 151
LA RET
va2s1151
wE2s5) 151
Ne25]151
wR2%]15]
Na2s] 15N
ye2S ]| 15N
n.zﬁ‘ 158
ys2s | 23F
wA2S|?3F
us2S ) 23F
eS| 23N
ym2g ] 2aN
8251 23N
uags]2eF
NB25] 26F
wR25| 26F
NR2S29F
NBZ5| 29F
RS 29F
NEPS] 29F
Napsg | 10F
NEPS ] ALF
NeE2S1A1F
Ye25]31F
YE2S11F
wR2S| ILF
ua2s]1IF
wp2513LF
ne2s51 VIF
wR2S13LF
um2sl11F
um2g] 1IF
weZslliF
Np2S5]3LF
YRS VIF
wazsl 3
NB2S13IF
NE2S1VIF
NR2S]3IF
NB2sl F
Nm2SIIF
up2s] ALF
Na2slAIF
Nm2S]ILE
NR2s13LF
NRZS1ILF
Nazsi ALk
NRPSIILF
wR2s]3LF
“p2s13LF
we2s]ALF
NA2S|ILF
wm2S]131F
un28131F
wp2s]3LF
wags]alF
NRPSLALF
LS B L
Na2s] 11F
Na2s) VIF
NR25] VF
MARg]AF
NR2S]ILF
NR2S1LF
up2s]INF
NaZs| LF
NePS131F
NE2S13LF
NR2SI3IF

02910 1820=05473

062910 1AZ0=0542

o2¥10 1820-0575

02910 1820-056%

o0291n 1820-0462

02910 1820-0507

0291n 1820=0RA35

02910 1H20=098%9

02%1n 1820=-10a5

02910 1R20-n322

02910 1820-0636

062910 |BRO=NADD

0291n  1820-0538

02910  |BRO=045%

02910 1820=0650

02910  1BR0-nav2

02910 1820-0T7603

02910 1820=0TH9

0291n 1816=0T2R

02910 1820=2747
PHAGHAMaE 02940 1820-1827

02910 18la=0na05
BRNGHAMSED 0291n 181e-059%
PROGRAMMET 02910 1B16-060n
EROGHAMWE D 02910 ]81a=-0801
PROGHAMWET 02910 181a=0910
PROGE & MMF N G910 181A=081]
DU AMMF n291n  JHl&=09]12
DanNnMELEHME| n29lo J8l&=-092]1
PG MWE T n2%1ln 18i4=-0922
PO A ME T 02910 1Al&=0923
LTy n291n  1HlA=1049
PR MWE D nAs1n  1Hl&=1050
PUAHAMME " aFain  181s=1321
PENGEAMEED 0Peln  (Ble=-1322
PUAALAMME R Aaaln  |HMlA=1323
PN A MM T 0A910  [Hl&=094R
POAGELE N 0291n  1AlA=0949
PROGHA MM T nA91n  |41&=095n
PENGHAMWET nAagn  (HlA=0195]
PUOGEAMMED besin  1BIn=n%52
PRNGHAMME pE91n  1BIs=09573
PRAGRAMSED nA91n  181A4~09%94
PROGAAMME D 02900 | BLA=094%
PEAGHAMWE 1 n231h 1B1A=NOS4
PEAGEAME nesgyn 18 /A=008T
PEAGHAMMF [ 02810  181A-0G5R
PEAGHAMMED p2aln  1816-0959
PRAGEAMMER 02910 1814=1330
PROGHAMMED 2910  1AlA=133]
PEMGHAMME N n291n  1BLA=133P2

02910 1%14=n0lA

n2syn 181A=0916
PREARRAMMER RP9ln  1B1&=1713

nPeln  1H1A=1032
PRAGRAMEN n2e1n  1H1A=0TTT
PROGRAMWE D 02910 1HiA=0AB]

pESLn  181A-0917
PHNGHAMME N pesin 18i6=1118
PROGRAMMED 6291n 1Hi&=~1120

02910 1514=0TH?
PROGRAMMEDR 0291n  |R1&=Na20
PROGRAMME N 0291h 1818=1182
PRALSAMMED 02910 1818=1233

n2%in 1Ei6=-091A

029]1n  181A=-0T710
PROGRAMMED 02910 181A=0497
PROGRAMMEN 0?91n 181 s=Da5R
PROGRAMMED N2910 1816=-0499
PRNGAAMMED n29ln  1Ale=DS0N
PANGAAMMED 02910 1Hla=0501
BROGHAMMED 02910  1BIK=0502
BRNGHAMMED 02310 1AlA=0503
PROGAAMMED 02910 |Bla—-05S04
PROGEAMMER 0291n  18IA=0505
PRNGRAMWED 02910 181A=n506
PBNGEAMMED 07910  181A=D507
PHNGAAMMEN g291n 181A=DS08
PROGRAMMED 02910  181A=0509
PONGHAMMED 02910 161A=0510
PROGHAMME T 02910  1BlA=DS1]
BHAGHAMME D 0291n JB1A=0512
PROGHAMMED 02910  1B1A=0513
PEAGEAMMER 02910 1A1A~0514
PROGRAMMED 02910 1816~0515
PENGHAMMEN 02910 1816-0514
PROGRAMMED 0291p 1B1&=0517
PENGRAMUEN 02910 18l4=051A
PANGEAMME N 02910 1816=051%9
PENGRAMUEN 02918 1B1&-0520
PROGRAMMED 02910 181e=0521
PEAGRAMMF D 02910 1Bla=0522
PEOGRAMMEN p291n  1816-0523
PRNGRAMMED 02910 1816=-0524
PRAGHAMMED u2910 1816-0525
PROGHAMMED 02910 181a=052A
PROGRAMMEN 02910 1816=-0527
PRAGHAMUFD 62910 18l16-052AR
PROGRAMMED 02510  1816=0551
PAEOGRAMMER 02910 1R1&=0552
PROGHAAMME 02910 1816=055)
PANGRAMMEN oP9Ln 1B14~-N554
PRNGRAMMET U291n  1Ble-N55%
PROGRAMWER LELS U] 181 A=0556
PRENGEAMUFED N2WIn  1HlA=085T
PRNGRAMSED nP91n  181laA=~0RSA
PROGRAMWFY 0F9I0  JHI&=DRA3]
PROAGP AMME N a291n 1814=~-pR3Z
PRNGRAMMED n2sln 1814&=pAID
BRAGHAMSED 02910 1H1A-0A34

N2910 18L6=-0R3S
PROGRAMGED 0294n 1814=0R3S
PROGRAMYED 02910 1ble=-PpR3IT

WWW.HPARCHIVE.COM

NAZS]VLIF BAAGRRAMUEN
NE2S]31F BAAGHAMMED
NARS|TIF BRAGRAMMER
NR251A1F PEARHAMMEN
NAZS]IIF PRNGRAMMED
NR2S1VIF PROGRAMMEN
Nags) VIF paEAGRAMMFD
WEPS511LF PROGRAMMFR
ya25) IIF panGRAMMEN
Na2S111F PANRRAMMED
4251 31F PRAGRAMMED
NAPSIVIF BROAGRAMMED
NA2S]IIF PRAGAAMMED
NA2S1VIF PRAGRAMMEN
NR2S1VIF PAOGRAMMED
NE2S51ILF PROGRAMMEN
NA2STIIF PROGRAMMED
NERS1Y1F PROGRAMMED
NAZS1YIF PEOGHAMMEN
NE2S1AIF PROGRAMMEN
NR2S]13IF PROGRAMMEN
NAZS1IIF PREORAAMNED
NAZS1I1F PROGRAMMEDN
NRZS1IIF PANGRAMMEN
NE2S5131F PROGRAMMEN
NAZS1IIF PENGRAMMEN
NE2S131F PRENGRAMMED
NA2S121F PROGRAMMED
NAZS1IIF PROGRAMMED
uMARS1ALIF PROGRAMMEN
NA2S1IIF PROGRAMMEN
NA251VIF PROGRAMMER
NAZS1IIF PROGRAMMEN
NAZS1ALIF PANGRAMMED
NR25131F PROGRAMMEN
NA2S131F PROGRAMMED
NAZ2S1IIF PANGRAMMEN
NAZS13IF PROGRAMMEN
NAZS1YIF PROGRAMMEDN
NAZS1VIF PRNGRAMMED
NA2S13IF PROGRAMMED
Na25131F PROGRAMMEN
NA2S131IF PROGRAMMED
NA2S1IN PROGRAMME D
NARS]ALN PROGRAMMED
NA25136F

NRR2S1ATF

NAZS | AOF

NRZS1AIF

NARSIMILF

NEPSIALF

YERSIALF BROGRAMWED
NAZSIALF PROGRAMMEN
uERSIALF RPANGRAMMEN
NAZSIALF PROGRAMMED
HaZSIALF BROGRAMMED
NAZSIALF PROGRAMMED
Yags|AlF PROGRAMMFN
MRZSIMIF PROGAAMMED
NARSIALF BRANGRAMMEN
NAPS|ALF PROGRAMMER
HERSIALE PROGRAMMEN
NEZSIALF PROGERAMMED
uA2S | AGF

WARSLIBOF PROGRAMMED
ARSI AOF BROGRAMMEN
NAZS1ADF BRAGRAMMED
ya2s|BOF PRNGRAMUER
wRZS1A1F

ua2sIALF

NA2SIAIF PROGRAMMED
MAZSIALF PENGRAMMEN
MAZSIBLF PROGRAMMER
wa2s1R1IF PROGAAMMEN
MR2S1ALF PROGRAMMED
WRZS1ALF PROGAAMMED
NAZSIALF PROGRAMMED
NARSIALF PROGRAMMER
NR2S1BIF PROGRAMMED
MAZSIALF PANGRAMMED
NAZSIALF PRNGRAMMEN
NAZSIALF PROGRAMMED
NAZSIBIF PROGHAMMED
NEAZSIALF PANGRAMMED
NR2SIBIF PRAGRAMMED
MAZSIAIF PANGAAMMEN
wAZSIAIF PEOGRAMMEN
NAZSIAIF pROGHAMMER
NAPSIAIF PAOGRAMNED
uAZSIALF PROGRAMMEN
NRESIAIF PROGHAMMED
wA2SLIALF PROARBAMMER
MRZSIALN

ME2SIAIN BRANGEAMMED
NAZSIBRIN PROGAAMME
NRPSIBIN BPANGAAMMEN
MRZSIRIN PROGHAMMEN
MRZSIAIN PHNGAAMME Y
NAZ2SIAIN PROGAAMMED
YAZSIAIN pROGHAMMED
NAZSIRIN EENGEAMMED
YAPSIALN PROGRAMMED
NRZGIALN PROGEAMMED
NAZSIRIN PROGHAMMED
NARSIAL W PROGEAMME R
WMEAS AN PRAGRAMWEN
NAZSIALIN PROGRMD
NR2S185F

NAZSIAS ] PROGRAMMEN
NAZSLA5] PROGRAMMED
NR2SIAS] PROGRAMMED
NA25185] PROGRAMMED
NR2S185]1 PROGRAMMENR

02vin
P90
h2e1n
LEL T
ne9ln
LELAT
02910
g291n
f291n
naen
02910
g291n
07910
n2ein
gPaln
02910
02910
p29lp
02910
n29le
n2e1n
LS ]
02910
p2e1p
02910
p29le
fe9]n
02910
nzZe1n
02910
nzeyn
02910
b2eln
029ln
6291n
p29ln
iPeIn
029160
n2ele
neeln
g2eln
02910
nren
n2ein
nzeyn
n29la
naeln
02910
02910
n291n
02910
02910
g2a9ln
2910
02910
02910
n2elo
a2eIn
02910
g291n
02%91n
02910
02910
n2%1n
f29la
02910
02910
a2910
02910
g29n
02910
L]
o2elo
02910
02910
02910
0291n
0291n
02910
nA9la
02910
n2910
ngslo
p291a
02910
LELIE ]
02910
LELA L
0291n
B2%1n
02910
LELIT
62910
02910
LECIT
LECTT
n2eln
p2ILN
LFCIT
LECIT
neein
LELING
n2eln
LECTT
0291n
nEeln
n2s1n
a29]n
LECIR
LECIT)
n2eln
LECIT
LELIT

181A=0A3A
1816=naT70
181 4=08171
1aln=-0AT2
JH1A=0AT3
181A=0ATS
1EIA=0ATS
LAY A=NATH
|Bin=0ATT
141 6=0ATHE
idl6=nA79
ILFCELET]
1816=0HAY
laln=-nRaz
1B 8=NAHI
1AlH=0AAL
181n=-nBAS
1816-08R8
181R=0RHT
181A=-DARA
1H1Aa=DRBYS
I8lg=nR%3n
1E1A=0R9)
181 p=0R92
18lA=0R%]
18ls=no&s
181a=0969
18146=-09T0
181A=09T1
1816=0972
18lo=09T72
1B18-09T4
181A=00T78
181A=-08T8
1816=-0977
1B1A=097H
181A=0970
181R=0980
1B1A=098]
1BIA=N9A?
181g=0983
1816=1175
181n=1238
18la=-0989
1816=0990
1816~0930
1815=-0931
1816=-n%28
1816=-0929
18161142
1816=-11063
1816-098]
1816=-0942
181e=-0943
1816=094a
1816-0945%
1816=0546
1816=-1028
1816=1029
1816=1030
1816=1073
1AI6=10T4
183a=1075
1816=1280
1816=1242
1818=]249
18la-1250
1818=-12%1
1816-1160
1816=1V4s
1816=1106
i18le=-1107
1816=1108
1816=1109
1816=1110
1816=-1111
1816=1112
1816=1113
1816=111s
1816=1115
1816=1116
1816=1117
1816=1147
1818=1192
1816=1195
1816=1198
1816=-1197
1Rl&=119A
1818=1200
1818=-1275
1814=12T#8
1E14=1387
1818=-1162
1814=1178
1818=1177
181a=117R
1816=1179
Isla=1180
1814=]18]
181R=1235
1AlR=]74R
1Rlk=1755
181k=]258
1816=1257
1814=1754
1H1&=]25%9
1816=1381
1814=10%4
1816=1068
181a=1172
181A=1173
181a=120)
1681k=1202



Desc.

NR2S1A51 PROGRAMMEN
NA251A5] PROGRAMMED
NAZS1851 PROGRAMWFD
YAZSIAS] PROGHAMMED
yn251851 PROGRAMMED
NAZSLAST PROGRAMWER
NA2S1851 PROGARAMMEN
YA2SIAS] PROGAAMMEND
wR25185]1 PROGRAMMEN
NA2SIAS] PROGRAMMED
NR25185] PROGRAMMEN
NR2S1BS51 PENGAAMMEN
4RESIRST PANGAAMMED
NAZS1851 PROGRAMMED
NAZSIAS] PRANGRAMMED
NAZS1851 PROGRAMMED
NR2SIPS] PROGRAMMED
NR2S)B5] PRANGRAMMEN
NAZ2SIAS] PROGRAMMEN
HR2SIRS] PROGRAMMER
WR2S1AS] pRNGRAMMEN
NR2S1AS] pROGRAMMER
NA2S185] PROGRAMMED
NAZS|A5] PROGRAMMEN
WRRSIAST PROGRAMMER
NA2S|AS] PROGRAMMED
NR2S)BS] PROGRAMMEDN
NRZSIB5] PRAGRAMMED
NAZS1BS] PROGRAMMEN
NAPSIRST PRANGRAMMEN
wE2S|AST PRNGRAMMEN
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SHTALGBN
SHT4L&TN
SUTALSIN
SNTALSaN
SnTalS5N
EMTALTIN
SHTALTEN
SwTaLaSN
SuTalBon
SMT&L9In
SnTaL 95
SnT4LOHN
SWTALSDON
ENTALSONN
SuTalS02.
SwTalLS02N
SMTALS0AN
SMTaLSUAN
SuTALSOSN
SMTaLS0HN
SMTALSD9N
SuTalSluTan
SmT4LS1U9aN
SNTaLS1oN
SmTaLS5112N
SMTALS113AN
SMTALS1] AN
SNT4LS1IN
SHNTaLS1Z22N
SuTaLS1dam
SmT4LSI2anm
SWTaLSI28AN
SMTaLS12RaN
SHT4LS1en
EnTalS132n
SuTaLS13aN
SHTALS13AN
SuTaLS13oen
SHT4LS1IN

fAlaga
(AL
AlAGE
nlkas
nisym
LR
niner
0ihoH
[RLAT
NETTY
Alage
nl&ga
nikss
Al&ya
nings
LT
01A98
nl&9a
01698
01494
LR
01498
LA
01498
oilé9A
niaga
a149R
LT
G169A
(ST ]
[BLEL
[SLLT ]
ni6sA
fnl69a
ni69R
nl1hgn
nissa
0163
n1469a
LRELL ]
n143A
nisga
01698
AlAgA
LALLL]
N169A
LALTT
01694
01694
n169A
n169A
nlsga
0169A
LT
nihgp
nlkan
n1k9A
nléga
fil&9A
n169a
01494
n16GA
LT
LALLT
n18sn
n1sge
LT
fi4ga
NIKGR
n1AGH
A1k9R
nlAye
nlkua
LR
Nikhys
) kae
nlaaR
ni&ga
nl1hqR
nlhGR
n)han
nikgn
nibag
nlkg9A
nikan
nldgn
LD
T
nanayz
DlkGe
ni6aA
LA
nikaA
nisga
Nluss
AL
LT
nikge
nievk
nikgA
.11
nisan
nisen
ol&an
nl&sH
nl&9R
LTT]
nisga
n1&9A
LAETT)
n1k9R
nisga
nissa
n
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ROSS REFER

1820~-0a58
1820=00T8
1820-1324
1820-0162
1B2u=-0365
182u=0381
1820=-0305
1820=048a
1 B2u=082]
182u=-0282
1820=0a2R
1820-1n2n
| BPO=0n58
1820=ReRy
JHPU=N 164
1H24=0054
1820=-0099
1820=-03648
1820-0367
1820=036A
1820=-0744
1820=03T0
1820-0405
1820-0a24
1820-08113
1HPO-0T39
j820-0468
1820=0544
1820=0T15
1820=1164
1820=0631
1820=0371
1820-0372
1820~1261
1820=-0847
1820=0371
1820-0374
1820=0419
1820=-0378
1820=0867
1H20-03Th
1820=0277
1820-03TA
1820-0379
1820=-0380
1820=0381
1820-0382
1820-0383
1820-0384
1820=-038%
1820=038#
1820-0387
1820=0391
1820=-0512
1820=0752
ILELELE LT
1820=0740
1B20=n5R13
1RPO=08R4
182 0=08a5
|BZN=N5A,
1820=N8AT
1820=1270
1820=08]114
1B20=124T
|HA=] 1A%
1HE0=1949
|HeO=1218
18e u=1249
1 HA0=n%013
LU ETE]
|M20=0g)2
THZ U= NSHA
|BPy=N5nY
1HZN=NTT 7
|HP0=1142
1820=1233
1820=0591
1HR0=059]
1820=n5y2
1B20=173
1BP0=NRT6
1HAu=126R
IHPO=NS9R
1hA0=0&s
1HPO=0s97
JLELELELTS
1H20=1197
1820=2107
1BPO=164T
1820=1184
1B20=] %A
1AZ0=-1199
1870=-1200
18e0=1201
1B20=1246
1820=1669
1820=1282
|Be0=1202
1HP0=1212
1870=1213
|820=1R21
16820=1203
18g0=1ap22
1820=-1423
1B20=1a24
1820-1568
1820=] 645
1820-1414
1820=-1425
1820=-1215
1Agn=1216
1820-1281
1870-1415

SHTALS lagn
SNTaLS et
SMTALSLen
SNTaLS 1N
ERTALS 15N
SHT4LS 158N
EnTaLSlann
SNTALS1STH
ENT4LE15AN
SNT4LS 15N
SNTaLSihnan
SNTALS1h| AN
SHTaLS Ibpan
SNTALS Ib3aN
SKRTALSIbaN
SHT4LS 166N
ENTHLS IbaN
SNTALSLTan
EMTALS ] Tan
SNTALS]LTEN
SNTaLS AN
SnTaLS [Yan
SHTALE PN
TSN
SHTALS 1van
BhT4LSIvaay
ENT4LS I vEAN
ENTALSIvaN
SNTALS I 9aM
SHTALS 19w
SHTALS 20N
SHNTLLSZ21N
SNTALS22 1N
SNTLLS22N
ENTALS240M
ENTALS281H
SHTaLS242N
ENTALS24 M
EWTALS2aal
SNTALS245n
SNTALS24TH
SMT4LS24EN
SNTALS240N
ENTALS25 N
BHTALS253W
SnTalS257aN
SWTaLS5257aN
SWTALS25RAN
ENTalS25aN
ENT4LS25aM
SHTALS28 1N
SNTALS28AN
ENTALS26N
EnTaLS27IN
SNT4LS2Ton
SNTALS2TN
SNTALSZHAN
SHTaLSZ2HIN
SNTALS2BN
SNT4LS 29N
SHTALS29IN
SuTALS295aAN
SNTALS2Z9RN
SHNTALS295y
SWTALS3ON
SNTALS3I224N
SwTaL5323N
SNTALSI2uN
SwTaLS5328N
SWTALS32N
SNTALS3AIN
SEnTALS3enN
SNTALS3ISaN
SNTALSIeEAY
SNTALSIBRAN
SNTALSIAGTAN
SNTALS3IGRAN
SMTALSITIN
SMTALSITaN
SNTALS3TEN
SMTALSITTN
SNTALSITEN
SMT4LSATan
SNTALSITN
SMTaLS3EN
SMTALSIYoN
SnTalS3%In
SMT4LSAYEAN
ENTALSIYEN
SNTALSH0N
SMTALSe2n
SNTALS4TaN
SNTALS4HN
SMTALSe9nN
SNTALSSIN
SnT4LSSen
SNTALSSaN
SNT4LSbany
suTaLSoesN
SuTaLSaGAN
SNTALSH69N
ENTALSETON
SHT&LSTIaN
SNTALSTa
SNTALSTaN
SNTALSTSN
SNTaLS83aN
SNTaL 585y
SuTalSBeN
SNTALSHON
SNTaLS¥IN
SUTALSFEN
SHTALSYIN
SnTalS95RN

N1kGR
LALL L
LALEL]
D169A
nl&qa
[ RE.T L]
flsan
n16%A
nis9a
0169R
0149A
nlesn
DisgA
fl&9R
nissA
J1&9R
A1&98
nl&9A
LALEL]
n169R
LA
LALLL]
nl&9R
(L
ni1e9a
nisnem
LELL L]
ALAGA
nany7
(AL T
AlaRs
nikhaA
0i169R
niagA
nisanm
(L L
LA L]
ol69A
ni69a
LLL
niAGA
LA
p1694
LELLL]
LAT.L L]
a1498
DlASA
BlA5A
01698
pleaa
01kga
fl&9a
0169R
1438
01690
01498
ni&aga
nissa
nleea
01698
01698
016GR
LALLL]
glagn
DIASR
Dlegn
0169A
nN1A94
0is9R
n1eee
01698
01698
01698
AL
nls9n
0]e98
01698
alaop
nikap
AR L]
n1s9p
olsap
B16GA
ole9R
bl169a
niAage
ni&9a
01698
nisaR
0169A
nl69R
01698
01694
01698
0698
01438
ni69A
0169A
n1698
a16%98
01698
01698
016%A
01698
n169A
D169R
ni69A
ni698
n169A
Dl698
Bl69R
nisen
D169A
LRE-L 1

1820-1426
1H20=2200
1820=1418
1820=1217
1B20=1244
1820=1245
1B20=1427
1820=1470
1B2a=-1428
1820=1243
1820-1429
1820~1430
1620=143]
1R20=1432
1820=-1433
1820=1975
1820=-1922
1820=-1436
1A20=1198
1820=-1195%
1820=-1280
1820-127%
1BZo=-1278
1H2t-1277
1H20=]1194
1H20=1278
1820=-1300
1820=-1251
1820=2n49
1820-1193
1420=1204
1820=-120%
182n=-1&37
1820-1274
1820-1417
1B20-191A
1820=2104
1820=-1994
|HEl=2024
1820=2075
1820=1884
182U=184s
1H20=14413
1820=-1294
1820=1238
1820-1434
1820=-2194
1820-1890
|BRA=143%
1H2n-1729
1820~1785
18201297
1820=-1417
1B20=-1730
1820=1440
1820-1204%
1820~1859
1820=148]
1B2u=1273
1820~1442
18p0=1443
1820=1298
1H20=1444
18p0-1987
1820=-1207
1820-2201
|B2O=2202
1870=1642
|420=-2068
1B20-120R
1820=1272
1Bpo=2121
|B20=-2048
1820-1841
1820=1840
1H20=149]
142n=1492
1820=2102
1820=1997
1B20=1445
1820=185%8
1820=205/
1820=2244
18240=1287
1820=1209
1820=1991
1820=2098
1820=1448
18r0=20286
1820=1288
1820=1418
1820=1602
1820~1604
1820-2078
1820=1210
|BZu~1285
1870=]128a
1820=2208
1820=226A
1820=]1434
1820=1435
1820=1447
1820=15T4
1820=1868
1820=1112
1820=1411
18P0=0910
18PU=1419
1820-1211
1820~-1490
1820-1784
1820=1420
1820-1478
1820-1283



Desc.

SnTALSY6N
SNTa500N

SNTASDEN

SNTa50IN

SNTAS04N

SNTaSASN

SnTaS08N

SMTASD9N

SMT45]0N

suT4S112N
SuTaS1len
SuTAS]LIN
SNTAS]Lan
SNTAS] Lan
SMT4S1IN

SMTaSIZAN
Sm745132M
SnTaS1 3N
SMTAS1daN
ShTaS13om
SwTaS5138N
SHTAS] 39m
SMTAS140N
SHTAS1SIN
SHT4S153N
SNTAS1STH
SHT4S 150y
SNTAS15N

SuTaSlean
SNTAS183
SNTASI63N
SNT4S188N
SNTASIEYy
SNTAS169N
SNTAS1Tan
SNTAS1TSNH
SNTASIB1Y
SNT4ASIBIN
SNTAS1828
SMTASIBTN
SNTAS]1 88N
SNTAS188N
SNT4S188M
SNTASIBEN
SEnTaS188N
SnT4S188N
SNTAS188N
SNTAS 188N
SMTAS188N
SnTaS188N
SNTAS188N
SnT4S188M
SnTaS188m
SnTaS188N
SnT4S188M
SnTaSlaaN
SnT45188M
SnT4S188M
SuT4S188M
SnTaS1BAN
EMT4AS188M
SwT4S18AN
En745188N
SuT4518HN
EMTASIH8Y
SuTaS188M
SNTAS1AHN
SnT4S188N
SnT4S188N
SnT4S]1BEN
SHTAS18BN
SHTASTBHN
SMT4518AN
SNTAS1BAN
SNTAS18HN
SHT45188N
SHTASIAEN
SHTaS180N
SuT4AS 188N
SHT4S18RN
SNT4ASIBMN
SuT&S1HAN
SHTASIARN
SmTaS1AAN
SuTAS)BHN
SuTaS 18BN
SuT4SIAHN
w745 BHN
SuTa%]BHN
SnTaS) Him
SHTAS) AnN
EnT4S1dAN
SnTan] HAN
SnTaS18AN
ShiTas1BAn
SnTas1BAN
EniTablad
SnTASIBYN
SNTAS 1 Yan
ShTas185N
SnTaS19nN
ShTa5S19TN
SuTa52008
SHT4S20N

EHTaS22N

SHTAS780n
ENT4528]N
EWTA525)h
SHTaSI5TY
SHTAS575HN
SuTAS?BiN
SRTAS2H0N

SFLECTEN

MASKED

PROGRAMME
PROGRAMME N
PROGRAMMED
PROGRAMME [
PROGRAMME N
PROGRAMME N
PROGRAMMED
PROGRAMMED
PROGRAMMED
PROGRAMMED
PROGRAMMED
PROGRAMME N
PROGRAMME D
PROGRAMMER
PROGRAMME R
PROGRAMMED
PROGRAMME R
PROGRAMMER
PROGRAMMER
PROGRAMMED
PROGRAMMED
PROGRAMME R
PROGRAMME n
PROGRAMMER
PRAGEAMMER
PROGRAMMER
PROGRAMME R
PROGRAMME R
PROGRAMMER
PROGHRAMMER
PROGHAMMER
PROGRAMME R
PROGAAMME A
PROGHAMME R
PRENGEAwsE R
BROGRAMMER
PEOAHAWNE
PRAGHAWME R
PROGHAWLEfH
PEOGHAWSE R
PEOGHAMME N
PEOGHAMYER
PRAGHAWVER
BROGRAMNER
PEAGHAMME R
PREOGRAMMER
PEOGHAMMER
BEOAHAMMER
BROGRAMME R
PROGHAUSE R
PRUGAAUME r
PROGHAMME R
BONGRAMMER
BOnRdALuE
BROGHAMME R

Mir.

1698
n169A
n1s6ea
DI6%A
01698
n1asA
014698
01698
N169A
01698
nl&9R
aLaSR
nLAGR
nlagR
01498
nihaR
01698
ATLL]
LR L
nla9a
nlASR
n1AGR
LT
nlhus
O1ASH
ala9a
n1&9R8
n1&%A
01698
als98
01698
ol6%98
D169A
1694
Ni&SA
ni698
0iA9A
nies8
01698
01698
01698
n1698
01698
Di6SA
ni6ss
Di6SA
LR
nié9a
D169R
01698
0169A
01698
g1698
01698
n169A8
01698
01698
01698
01698
01698
01698
0169A
ni69a
01698
A169A
0169R
n169A
LAE-2 1]
HAGA
nIASA
Alh9a
olseR
B1AGR
n169F
A1A0A
nipae
AlAGH
n1AGA
LA T
LA
aAlagn
nihanR
H1A9R
n1&SA
n1A9R
LR
LRES LY
nERaGH
AlAGe
NIRGR
[ ELL
LELLL
LT
nissm
AleuA
LT
LIS L
AL L]
[ALETY
[
AlAon
nlkym
Bléyn
DlAaSH
LALL T
0169R
LALLL]
NIAGA
Alaga
n1698
olAagn
61698

HP PIN

18p0=1421
1820=-0681
1820-1322
1820-0682
1820-06682
1820-0684
1820-13867
1820=]144R
1820=068%
1820-0n79
1820=140m
1820=0695
18200696
1820=-092>
1820=0688
1870=1324
1820=-1307
1820=1330
1820=130K
|B20=]|83%
1H20=| P40
\BPO=10T2
16820=0R%T7
1820-1319
1820=0998
|B20=1077
1820=1015%
|H20=0RHT
1820=1457
1820=1942
1820-1453
1820=1454
1820=1942
1820-145%
1820=-1078
1820~-1191
18720=-19T74
1820-0999
1820-1305
1814=07352
181a=11T4
1814=-0003
1814=n004
18la=0184
181a=-01R5
181a=0188
181la=018R
1818=-0254
1815-0255
181a=0254
1816=035]
1816=-0353
181a=0363
1B16=0412
1814a=0561
18] 6=0562
1816=0597
1816=-0815
181 5=0635
1816=0636
1816=0876
18160877
18] 4=0878
181 4=-0880
181a=0708
18] x=0709
1818=0771
181a=0772
181A=0783
161a=0T84
1814-~0785
1hia=-0T786
1Hin=0790
JHlK=0T9]
1HlA=-0792
T A=0T83
1H]A=NT94
181 6=0R2]
18la=DR23
141 a~-fRGq
18l a=N240n
1R 6=0801
181 4=D920
1B1A=0935
1816=0934
1B1a=0967
|dla=1004
IRlA=1007
VBl e=1n22
1811028
|ula=104R
181a=115a
jdlk=115%
181a=]1158
18is=1]90
1Ela=-1%40
i) A=nken
1HLA=-0T24
1HAN=]J0 4
1820=1303
1820-1R89
1820-1R68
181 6=0598
16X0=-0A0A
1420~-0489
1820=1433
1870=-1A424
1824=-1307
1820~-1301
1820=-1309
1820-1278
jE20=163R

SMT4S7H M
SNTAS2H N
SNT4S2870
EMTASAHT
SNTAS3HT
SHT4SPH TN
SNT&S2BTN
SNTASPHTN
SmT4528TN
SHTASPBTN
SNTAS?8BTH
SNT4SPATH
SMTRS?BTH
SNTASPHTN
SNTASPHTN
SNTASZATN
EnTaS20TN
SnTaS?ATN
SnTaS2BTH
SHMT4S2BTH
SHT&SIRTN
SHTLSPHTN
SNT457BTN
SNTA52H TN
SHMTAS?BTN
SuTas?8 TN
SHT&S28THn
SMTAS28TN
SHT452BTN
SMTAS2BTS,
SHTASPHTN
SHTAS287TN
SHT4528TN
SuT4SPBTN
SMTASIETN
SMTASPHTN
SMTASPHTN
SNTASPHTN
SHTASPHETH
SNTa5287TN
SHTAS2HTN
SNTASPATH
SHTaSPHTN
SMTASPHTN
SuTaS28TH
SmTaS5P8 N
SuTaS”HTN
SnTaS2aTM
SuTaSPd TN
SNTAS?BTN
SNT4SPEA
SNT4SPRA
SHTASPAN
SMTASPHA,
SNTAS2HAN
SuTaS5PREN
SHTAS?HAN
SHTASPEAN
SHTAS28EM
SNTAS2BAN
SNTAS28AN
SNTa5284N
SNTaS2B4n
SNT4S5288N
ENTAS2BAN
SNT4S2HHN
SNTASPRAN
SNT4S2RAN
SnTaS28AN
SuT4S788N
SuTaS28nN
SKTASPRAN
SnT45280N
SnT452BAN
SuTaS2EAN
SnTaS2EAN
SnTaS2EAN
SnTAS2EEN
SNTaS28AN
SNTAS?REN
SNT4S2BEN
SNTAS2BHN
SuToS284N
SNTAS288N
SNTaS2AAN
SNTAS2BBN
SNT4S28AN
SHTAS2BAN
SNTAS288M
SNTAS289N
SNTAS299y
SnT&S30N

ENTASIZN

SuT45373y
SNTAS3TIN
SnTaSTan
SNT45ATH

SHTa581N
EMTASIBTN
SHTASAATN
EWTASIATY
SMTASIBETN
ENTaSIRTY
SNTASIBTN
SNTASIHTN
SnTeSIBTN
SMTASIBTN
EnTaSI8TN
SNTASIHTN
SNTASIHTN
SuTAS3EN

SHTaS40m

SNTASATIN
SnTaS4T72

PROGAAMMER
PRNGRAUMER
PROGAAUMEN

PROGRAMMED
PENGRAMMER
PREOGRAMMED
PROGRAMME R
PEOGHAMMER
PEOGRAMMER
PROGAAMMER
PROGRAMME R
PROGRAMME R
PROGRAMME M
BROGRAMSED
PROGHAMME N
PROGUAMME R
PROGAAWME N
PAEOGRAMME R
PROGRAMME R
BROGHAMME
PROGRAMMER
PROGRAMME N
PREOGRAMME
PRADGHAMME R
PROGRAMME N
PROGHRAMMER
BROGRAMME R
PROGRAMME R
PROGRAMMER
PROGRAMMED
PROGRAMMEN
PROGHEAMSER
PROGRAMMEN
BROGH AMME 0
PROGHAMME A
PRDGRRAMMF D
PROGHAEMWER
PROGHAMME N
PROGRAMME N
PRNAGHAMWE v
PROGRAMME N
PROMGH AsME
PROGRAMME N
PROGRAMMED
PROGRAMYE N
PROGHAMME R
PRDGRAUMER
PRGMU

PRGMD

PRGMD

FROGRAMMER

PROGL
PROGRAMMER
PROGRAMMEN
PROGRAMME 1
PROGRAUMEN
PROGRAMMER
PROGRAMME N
PROGHAMMER
PROGRAMMER
PROGRAWMER
PROGHAMMER
PROGAAMME R
PROGRAMMER
PEOGRAMMEN
PROGRAMMEN
PEOGRAMMER
PROGRAMMEN
PROGRAMME
PROBRAMMFE R
PROGRAMME N
PROGHAMME N
PROGRAMME N
PROGRAMME D
PROGRAMME N
PROGRAMME R
PROGRAMMEN
PROGRAMMED
PROGRAMME R
PROGHAMMER
PROGRAMMEN
PROGRAMME N
PROGRAMMFR
PROGRMD
PROGRMN

PROGRAMME N
PROGRAMME R
PHOGRAMMEN
PROGRAMME R
PRGGRAMMENR
PROGRAMMER
PRUGRAMMEN
PRUGHAMMEN
PROGRAMMER
BROGHAMMER
PHOGRAMMER

PROGRAMMER

nis98
LALL L]
01A9R
n1a9R
LACEL]
niksA
O1ASA
LT
(R LEL]
01698
n1kge
BRLLT
ole9p
n1498
01698
n1469A
fn1698
nlegs
01A9A
D16%9A
0169R
0169A
n169A
nl69m
olege
njs9m
LA LY L
D169R
LALL L
n169A
L L
AL L]
nIASA
[BLL L
PIASE
[T L
nisgs
nlkaA
niase
nl&SH
L L]
olASA
niASA
01A9A
n1a9na
nl&an
nl69a
nl69a
nlh9n
nl169A
0l169m
01698
Albap
01698
A1638
LEL.L L]
nisse
LALL L]
LB LT
LRE-L 1]
LRE. L0
LAT-L L]
AL
n1698
LT L]
N169R
nikan
LALL L]
nisa9n
A169n
nlkgn
ni69a
nl&an
0169A
Alagn
[T
filfgn
(LT
nisqa
nikem
nisam
ni69n
H169A
nikan
Alkgn
nlsem
niksm
nis9a
1694
1698
Olagn
n16%A
Alean
nan9z
LR LT
DlAaaA
016%AR
01698
AlAgSA
0169A
fnl&9a
n1698
01K9AR
01698
01698
01698
nl&GRA
0169pR
n1&9a
nl149R
01498
nisca
01698
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1620=]1456
jH20=1RT]
18l6=1272
191a=1273
1B1Aa=12T4
1814=1137
1BlA=02868
1R 6=n42]
181 A=0422
181 h=0423
18le=0721
1816=0727
1M1 6=0T729
1814=-0T730
1816=0731
181 R=0732
1416=0733
18] 6=0734
1816=0735
1816=0736
1816=0737
18] p=073A
1814=-n730
1816=0740
1HLA=0T42
181 6=0779
1816=0897
14ls=0898
1816=-0932
1816=0933
1816-100%
1816=1010
1816=1011
18la=1012
18le=1018
1d4le=1019
1o16=1020
18L6=1021
1816=1035
18LA=1 080
1816=1041
181 6=1090
181a=1091
18)fh=1143
181a=1145
1Ala=1148
181h=] 149
1816=1150
1818=1151
1814=11302
1814=1352
1816=13%3
1816=1354
1818=1313
1816=1153
1814=1155
181A=Na2a
181A=0425
181A=0614
1816=0TTR
181a=0780
1816=-0R%4
1816=0R%5
181 4=0A%%
181a=ngAR
1816=0991
181 A=09%5
181a=1093
18l6=10%94
1A1A=1095
181l6=-1094
181A=1097
18lA=109R
1816=116A
18le=1169
1B1&=1241
1814=1243
1816=1244
18la-124%
18La=] 246
1Bl6=1247
181A=]126R
1816=-1249
1816=1270
1B14=-12T1
181a=-1356
18l6=-1357
181a=1362
1616=1363
1816=0787
1820=-1457
1820=1323
1820=1449
1820=-2185
1B20=~14Th
1820=1477
1820-1450
1820-1458
1816~1358
1816=0257
1815=-025A
1816=0286
18146=-034]
1814=0342
1816=0350
1814=-0354
1816=0438
1816-0679
181s=0707
1816=-0795
1820=1451
1820=-0690
1816=1144
“I&-Nﬁ!

SMT4S4T2N
SHT4SeTEN
SNTASATPN
SMTASAT2N
SMT4SeT2N
SuTASATN
SNTaSAT2N
SHTASATZN
SHTaSATS
SuTaSaTs,
SnTaSATay
SNTASATa
SNT4SATa
SNT454Ts
SMTaS4Tay
SKNTASHTA
SMTASATay
SnTaSeTe,
SuTaSeTan
SnTaSaTan
SMTaS5e fan
SNTASSIN
SnTasban
SHTASAEN
SnTaSTan
SnTASARN
SHT&SABN
EnTRLIOTAN
SHTSL0EEN
SENTSLO9N
EMTSI0L
SHNTSIVOAN
snTS112M
SNTS116N
SHTS11TH
SuTS1S0H
suTR2INl
SNTS270M
ENTRIZEN
SHT5325M
SHTRIM Ay
SNTS36 1AR
SNTS36IN
SNTS36TH
snT54 L TNE
SNTSASOHN
SNTSAS1Ep
SNTS5A528
SNTSAS2HL
SNTSASZHP
SHTSAS Jdp
SNTSASsHR
ENTSAALP
SuTS462P
SNTEAABN
ENTSAAIN
SUTEATLP
SNTSATTP
SNTSAGIN
SNT54A92N
SNTSAOTH
SuTSATHN
ENTASAIN
SNBADON
SNBAD2N
SHBADAN
ENBALEZIN
SNAARIN
SNALTEN
SNBARON
SHBALAON
SHBALOAN
SNBAL1ON
SNBAL2ON
SNBALT2N
SNBALTIN
SuBALTAN
SuAsLASHN
SuGAZN
sn3228
Ee3TON
LLEN LY
SPIRON
SeaIBN
sos200
Spa2uM
SPAZEN
SPaTIN
SBAGIN
SRATUM
SPARLM
SORAA ] TRUG
SDAKZPROAG
CpAAsls
eeS72%Cy
c&5T2RL
eeS74 Ll
LEER NL Y
CY2A4F Hia
S¥Y2313> Ma
Sv2732 Mg
SY2342 Ma
SYC23)sa
SYCA3 64
SYC23l6a
SYC23164
SYC231 60
Sv¥C2316H
SYC2I16H
sYC2316H
SYC2316H
SyC23ed
SYCA31ne
SYC23 66

PROGHAMMER
PROGRAMME Ny
PROGRAMMERD
PROGRAMMEN
PROGRAUMER
PROGRAMME M
PROGRAMMEN
PROGRAMME R
PROGRAMME
PROGHAMMEN
PROGRAMMEN
PROGHAMME 1
PROGRAMMER
PROGRAMMED
PROGRAMME R
PROGRAMMED
PRNGRAMMER

PROGRAMMER
HENGHRAMME N

[}

ASEED
SRED
SEFIN
LR
S¥FN
WASKED
MASKED
MASKED
MASKFED
MAESHFD
MASKFD
MASKED
WASKFR
MESHFO
WMASKFD
WASHED
MASHFD

nle9n
LREL L)
pl69R
nikan
0169A
[FLLL]
0169A
nis9a
LA LL L
nisem
nisgm
nD169A
Dil6e9A
01698
niesn
nison
nissA
nis9A
[ LL L
nisgsm
nNi6eA
n169A
0169M
0169A
nisga
ni&asn
nisan
niASeE
nikeA
n1k9A
n169m
1698
nis9s
LELEL]
nlags
(BT ]
nikaA
nia9A
nis9s
nlhas
nikgs
n1&98
nis9a
n169A
nissA
0169R
nikgR
01698
n169R
nl&esa
ni169A
nl69AR
al49a
nlaga
01698
0169A
Alaon
01698
01498
nl&9m
ole98
LR L]
nlsap
ule9m
nisgm
01698
ni69A
n169A
LA
ni&49m
01698
01694
01698
01698
01698
01698
0169A
0169R
N1698
02910
02910
02910
02910
02910
02910
02910
0291n
0291n
02910
02910
n291n
n159n
nisan
n1s9n
n21Aan
021An
n21An
ol7es
nives
niTes
nires
nifue
n)rys
N1Tve
n179%
1798
nLTYs
ni17oes
6179s
niToe
n1T9=
piTes
6179
niTas

186-105%
181e=-1088
1816=1069
1816=1070
18le=-1071
1816=1072
1816=]145
1Bl6=1252
1816=1078
1816=1077
1Bl6=10TA
1816=10T9
1816=]10680
1816=1081
1816=1082
1816=1087
1816=1086
1816=1087
1818=1129
1816=1084
1816=1085
1820=115A
1820069
1820=0692
1820=-0A93
1820=-1321
1820=0694
1820=0723
1820=1310
18p0=0722
1820=-n083
1820=1110
1820=1826
1820=2128
|BRo=2159
1820=1075
1AR0=7134
182R=nn94
|H2n=1871
1820=0584
1 H20=143%
1820-1867
1820-1982
1820=1611
18R0=218)
1820-0902
1B20-0535
1820=180n
1820=16649
1820-0799
1820=1018
1820~-1050
1820=-2044
1B20=-2208
1820=2111
1B2n-2243
182u=-p707
18R0-2110
1820-1230
1820=-1231
1820-2184
1820=-2141
1826=0498
1820-0R7A
1820=-088R
1820=-0889
1820=0HAN
1820-n8K2
182n=-0A81
1820-0877
1820=-088%
1820-0AR3
1820=-0RR7
1820=0R84
L820-0R84
1820-0RT9
1820-0890
1820=nR9]
1820-0R44
1820=-0202
1820=0900
1820=-0774
1B20=-1187
1820=-0318
1820=0059
1820~-007A
1820=0319
18p0=-n067
1820=0320
1820=0302
1820=0303
1820=72292
1820=2047
1820=13H64
1BRE=0006
1826=0228
1826=0013
LB1B=0A%R
18lB=0702
1818=0703
18lB=0T04
t818=-0705
18 8=0264
1B1R=028%
1H1B=0244
18lA=-0712
181H=0T13
1816=-0714
181R=-0715
1R1A=0T16
1H18=0T1T
1810=0T1R
1818-071%
1818=0720




INTEGRATED CIRCUIT CROSS REFERENCE

Desc.

SYCRI1bH MASKED
SYCPI18H MASKED
SYC2316M MaSKFD
SYC2116H waASKEN
SYC23116A waskFD
SYCP31BH MASKED
SYCRITbH MASKFD
SYMjansd

SYPRI16A MASKED
SYPR116A MaASKFD
SYP2I16A YASKRFD
SYPRIInH “ASKE(
SYP2J1bn MASKED
SYPRI|bH MASKED
SYP23)160 MASKFD
SYPZI|6H MASKFD
SYP23)168 MASKED
SYPPI16H maSKED
SYP2I168=1 MASKEN
SYP2IIF mASKD
SYPR3I3Z masKD
SYPZIVE MASKEN
SyPZ3ve
SYP23VE
SYP2332
SYR2337
5YP2377
SYP2332
SYP2332
SYPPI32
SyP2332
SYP?IN2
SYP2I2
sYP23le2
syP2332
sYP2372
svP2332
SYP23e
SyP2332
SYP232
SYP233c WASKED
SYFRIV? WMASKEN
Ll LT

oA 2Tuw
TRARIL
TrcANRDAY
TIEL1OS
TLOKICH
TLOTIRCE
TLOTIFR
TLov2ACK
TLAT2CR
TLOTAACH
TLOTACN
TLORZACK
TLOA&ACN
TLOSABRCN
TLORACN
TLe3ICLP
TLAIAEN
TLAQTEN
TLSI4EN
TLSO1CH
TLENATF
TIAOTER
TL&1OrP
TL702CL ISEL)
TLTOZCEN
TLYBUSACKE
THS=aUZenr
TuS0l06NC
TMS25019C

0lTes
niTas
nyras
NLTws
n178s
niree
o17es
n179%
nires
npTes
nires
ny1es
01788
niTes
nires
01795
nires
01798
nires
0n179%
nivys
nl1res
niLres
nires
a179s
niTes
01795
nives
0179%
01798
niTes
nl17es
0179s
nires
01795
nives
o17es
pives
ol7as
niTes
01798
niTes
0zoar
0i199)
LLEE L]
nisay
AL LT
0lesa
a1h98
nia9A
n1498
ALTE]
01698
01694
LA
014%A
nlaan
01698
nlk9a
D1ASA
01kan
LALEL]
nis9R
nlsanr
01698
nl&9R
LA L L
nls9s
[ATTT
01498
01498
0169A

HP PIN

|8 B=0T721
|H] A= T22
181A=0T21
181 B=0T24
1Bla=nT25
181 H=0T20
1B1A=NT27
1820=0T8613
1B18=0697
181B=0T08
18] 4=079%
1814=07110
1BlE=0T2R
181 A=-0729
1B1R=073n
181 H=0T31
1Bl H=0732
I81A=0TT3
1818=-0709
181 A=0951
1H1B=0952
181 A=0535
181 A=053h
161A=0537
181 R=0538
1818=0539
1818=0540
181 A=n54]
181R=0542
18]18=0563
181 B=0544
181 A=0585
18]1R=05a8
1816=064s
18] H=0845
1B16~0640
1818=06a7
1B1A=0648
1BIR=0/40
1818=0650
181R=0A51
1818=07%3
1BP&=050T
1B20=-0058
1825=0318
1820=0133
1820=-0279
182R=0640
182R=nR20
1826=0519
1828=0547
1H28=N52]
1828=080n
1826=N%72
1828=05458
1826=0572
182R=0538
182r=0810
1828=0641
1828=0565
182R=0450
1828=0n51
1826=0478
1820=19713
1820=1948
1826=0877
1826=0461
1820=0396
1826=0551
1820=1174
1820-1232
1B1A=0096

THEAS Y b Nl&9m (HIA=D49R
TuS25164L BROG NI6GM  181R=0ASAK
THS2516JL PROG N165A 1B1R=NAST
TES2518JL PROG N1ASA  |BlH=0RSH
THE25180L PRNG nlsgm 181E=0ASY
TMS2S16JL PROG N1A%A |BIA=0AKD
TMS2516JL PROG flaan  (B1A=NAL]
TuS2518J. PEOG Pl69R  1Bl8=0R67
TMS2S16JL PROG 01a9R 1BlA=NAL]
TuS2516JL PROG 0169A 181a=0864
THS2516JL PROG Alkgn  181A=0B6S
TMS2518J. PRDG 1169A |BlB=086K
THSE2516J PROG nlsSn  1B1A=NAKT
TMS2518JL PROG 0169R 1B1H=0A6A
TuS2516J. PROG 01698 1B1M=NRET
TuS2516JL BROG 01698 1B1A-0ATH
TMS2818JL PROG nl&sa  (A1A=nAT]
TMS2S52JL nisan 1B1A=DT62
THSPTOBJL PROGRAMMER nlesA | B]A=-na52
TMS2TNBJL PROGRAWMED n169a  18168=0453
THS2TOBJL PRNGRAMMEN 01698 |B]1A=0454
THS2TOBJL BROGRAMMER N1K9A 1 B1H-0458
TUSZATORJL PROGRAMMER nis9a  1B1A-0458
TuS2TORJL PROGRAMMER 01698 1818-0457
TUS2TOR) PROGRAWMER plega (B1A-0458
TUSPTOBJL PROGRAMMER nit9a 181A=0459
TuSATOSJL PROGRAMMEN pl69A  1818=nabo
TuS2TEEJL PROGRAMWMER N189” 181A=n4b]
TUS2TORJL PROGRAMMFR flagR  (BlH=nan?
THSPTOAJL PROGAAMMEND 01698 181E=N4hd
TES2TORJL PROGRAWMER ISR 1B1R=D4k4
TMS2TOBJL PROGRAMMED 0169A 1BIR=0465
THSATANJL PRDGRAMMER LB (BIR=NAKs
TUSATONY| PROGRAMMER 1698  1B1A=046T
THSITRN PROGRAMMER DIRYA  (BlH=NabR
TeS2TORJL PRUGHAWMENR nl6eR  |BlE=-0T7S0
TUSATARI PROGHAWMER 016%A 1B1E-0752
TWEATINL 0169R (B1B-0743
THSITLOMIL flA9p 1B16-N49)
TuSInvaLe Dl145A 1820-0211
TES3| 12N 0lb9K  1H20-118s
Tus3j20NE bl69R  (B20=1746
Tug3 22 ir nl&9A 1820-117A
TuS3129NE fi45a 1820-2092
TuSauBan MaSKED 0THiD 181R-De43
TUELOET=y8 L SELETH fl69A (81A-0317
TuS4N2T=2n0L SELCTH N149A (81A=0334
TuSa03tdy 0165A |81B-0103
TuSADaS =AY D1698 (8] A=044]
TuSL(8N=4E | n1s9A 1B1A-0438
TuSaus0= L n1A9A 1681A-D1R]
THS4US0JL AlASA |BLlA=-D1ad
TES40SONL 0169R (Hld-0147
THSA0RU=2 ) 0149A 1H]18-0247
TuSan&uJL 6169A 1H1A=0185
TUS&NMONL 01698 [Bl1A-0263
TuSs I VINT nleap (HIA=-0102
TvSal16=]154L SELCTR AlASA |Bld=-0%09
TuSstle=-2p0L SELETH 01AGA (H1A=03a]
TuS411h=26.L SELCTD 0169a 181A-0340
TuSs116=25 L SELeTH N169p 181A-0391
TuS4TI2N nl&9n  (BIA=-DAT4
TuSaTIeNL wASKED f169A 1818=0733
TUSATIZNL MASKED fl69A (81A=0734
THSADRO AN 01698 (820~1783
TRAZTOSY 01991 lez0=0113
TEIR024 pO5TE  1H20-1481
TE1A0ZH An578  1820-1719
TE1ADPH=nE nns7s  1820-1911
UaOADIEFE 02237 1 B24-0550
1a2ps™ 12237 1826=0072
URINRME 02237  1825-0004
Uas]3OPC 02237 1824=0222
UaTLIOMC 02237  1820=-03%%
WWW.HPARCHIVE.COM

UATLIVC
JAT|&HC
AT ALAE
UaTR2ICS
JAT28MC
naTIIVNC
AT IMHC
aTIsuC
ATeNIC
LaTaTUN
Hareunt
TAT&9NC
JaTRYT 2L
IIATAOWC

e TRUMC
IIRTADMC ISF )
HATTATL

(1A TBUHRDN
HERLTALES
1ATRGRE
LaTaBulL
Ua TRHUSKE
LA TAHY 25¢
UATAMISKE
UATBHGRT
UATELISACKH
UATAL2SAwe
UaTALAZAwe
UATAMBEHL
UATAM] 2UC
UATRMBHE
UATAMGULE
UaTaSsaPC
Ua7908UC
uaTROAUC
uav9l2uc
UATS24CAE
uaTeS2UC
UATIGERC
largsulc
UATSHGRL
UATOM] 2aNE
WATIMY 2Cxe
UATOMISCL A
UATIMGHC
UaTeMGULE
UAFISSTC
UAN=STOTa
UNK2SRLA
P =i f2
UnP-a07
UMP-afB

U N=20bsA
ULN=20888
ULN=20T4n
UpNe2Y 11
neispl
ueInsu
uRnR228L
UPORZE 1L
yepA253d
UPNA255AN
VFC32Ke
XCTILUSLs
XeToL12Cn
1B=220708
Xepadhn
2320
FanA=CHU-nsg
7ANA=CTEBE
7e0A=AML.ES
Tada=SllL/2=pt
Thaash
Irasl

n22ar
n2aar
nz2ar
nisga
n22vy
na2z2ar
h2297
nF2aT
a227
nez2ar
n22r
LET R
LEFET]
n2eny
n221r
02237
n2enr
0290
n22%7
N2
na2z237
02237
02237
02237
n2237
02237
h2237
02237
02237
02237
02237
02237
nP237
a2z
02237
02237
B1ASA
02237
n22a7
82237
02237
n2237
LEELL]
nis9a
n2237
2237
nP237
02634
n263s
bazan
263
aa2on
LELE T
028634
LELE T
LELETS
ba2an
LLE L]
LLdE L
LI LEL
WLl EL]
nanye
LT T
n2037
LELR Y
onisa
LLECY]
LEE L]
nrhss
LELTE
niesy
LEL LS
LELET]
(e

182n=005%
1826=0581
1HPA=05T4
1H26=NnaH
1H2h=nn3]
ICE ST
1R2R=N1R3
18Pa=tnss
| 828=205n8
182h=0]35
I#2h=01A4
18/n=n342
IHFR=051]
1H28a=0132
1Bl h=021]
1H2a=0714
iRdn=0212
I B A=DRUH
ILYEELELES
I HP A=A
1626=0456
1813=pinn
181 4=0u91
1813=0124
1813=0121
1825-0353
1828=04b0
1BP4=08RA
1826=034%
1828=0345
18TA=0584
1826-0484
1826=0601
1B2h=0445
1824=-DATA
182h=041R
1828=n&20
182A=0a04
182h=Nads
182h=0481
1813=p827
1826=-0300
1826=0820
1824-0511
1825=05A413
1826=Na813
1B24a=049]
1820-2020
1B20-2273
H2u=-1120
1820=-2129
1820=10868
1826=-2170
1820-2274
1B20-2130
1B28=0029
|B20=-049A
1820=2060
1820~-1820
1B20=1R44
1820-2005
1820-15149
1826=-0624
1826=-0332
|A26=0331
|EB20=1848
1820=1428
182¢4=0237
| 8920=2298
1820-2301
1820-7248
1H20=2300
CIESLLTT
|4]3-np39




SERVICE NOTES

jﬁ \'/

BENGH BRIES
| HNGESR WA

Need Any
Service
Notes?

Here's the latest listing of Service
Notes available for Hewlett-Packard
products. To obtain information for
instruments you own, remove the
order form and mail it to the HP
distribution center nearest you.

140T OSCILLOSCOPE
140T-1A-5. All prefixes. Modification to reduce shock
hazard during failure conditions.

141T STORAGE OSCILLOSCOPE
141T-7A-S. All prefixes. Elimination of potential safety
hazard.

204C/D OSCILLATOR
204C/D-3A. 204C and 204C-H20 serials 0989A18215
and below, and 204D serials 1105A05485 and
below. Modification to accept new type batteries
(Option 002 only).

239A OSCILLATOR
239A-1, Serials 1814A00100 thru 1814A00226. Pro-
cedures for correction of wiring of ground select
switch.
239A-2, Serials 1814A00100 thru 1814A00231. Pro-
cedures for correction of amplitude instability.

339A DISTORTION
MEASUREMENT SET

339A-1. Serials below 1730A00451. Solving oscillation
problems when testing high gain amplifiers.

339A-2. Serials below 1730A00410. Procedures for
replacement of zener diodes A4CR5, A4CR11 and
photocells A3E1, ASE2.

339A-3. Serials below 1730A00555. Replacement pro-
cedures for photocell A3E1,

339A-4A. Serials below 1730A00409. Replacement
procedures for photomodule AZE1.

419A DC NULL VOLTMETER
419A-7A-5. Elimination of potential shock hazard.

427A VOLTMETER
427A-5. Serials 0947A18910 and below. Meter stability
improvement when switching from DCV+ to DCV -
positions.

432C POWER METER
432C-2. Serials 1832A and below. Modification to buf-
fer BCD output data.

465A AMPLIFIER
465A-6. Serials 0970A05175 and below. Recom-
mended replacement for transistor Q9,

478A THERMISTOR MOUNTS

47BA-1D. All serials. Thermistor assembly replace-
ment procedure.

478A-2A. Serials below 49673. AF connector assem-
bly replacemen! procedures

47BA-3. All serials between 49673 to 65600. Ground
modification to prevent currents flowing through
thermistors.

495A MICROWAVE AMPLIFIER
495A-BA. Serials 826-0311 thru 1717A. Modification to
prevent arcing in high voltage circuits.

60BC/D VHF SIGNAL GENERATORS
B0BD-4B. 60BC serials below 2354 and 608D serials
below 4916. Recommended silicon rectifier
conversion

895A POWER SUPPLY
295A-2. Serials 1821A-01702 and below. Modification
to replace zener relerence diode 1902-0763.

1200A/B OSCILLOSCOPE
1200A/B-1A. Serials 12024 and below. Recommended
low voltage regulator transistor replacement.

1201A/B OSCILLOSCOPE
1201A/B-9. Serials 1331A and below. Recommended
low voltage regulator transistor replacement.

1220A OSCILLOSCOPE
1220A-21A. Serials 1814A, 1814S, and below. Rec-
ommended CRT replacement.

1222A OSCILLOSCOPE
1222A-1A. Serials 1809A, 18095, and below, Recom-
mended CRT replacement.

1310A DISPLAY
1310A-19-5. Serials 1812A-01656 and below. Elimi-
nation of potential hazard

1311A DISPLAY
1311A-19-5. Serials 1552A-01477 and below. Elimi-
nation of potential hazard.

1317A DISPLAY
1317A-6-5. Serials 1649A-00800 and below. Elimina-
tion of potential hazard.

1321A DISPLAY
1321A-6-5. Serials 1656A-00425 and below. Elimina-
tion of potential hazard,

1350A GRAPHICS TRANSLATOR
1350A-1, All serials. Resistor change to standardize Z
axis amplifier U65 selection.

1610A LOGIC ANALYZER

1610A-4-5. Serials 1812A00645 and below. Elimina-
tion of power line sockel shock hazard.

1610A-5. Serials 1822A and below and 01610-63005's
serals below 1B06A01040. Modification to prevent
fuse fallures due to line fluctuations.

1610A-6. Modification to the display board to improve
performance.

1610A-7. All serials. Low voltage power supply trou-
bleshooting.

1611A LOGIC STATE ANALYZER
10262A-1. Serials 1818A00511 and below. Modifica-
tion to 10262A personality module for input signal
threshold detection.

1615A LOGIC ANALYZER
1615A-1-5. Serials 1825A00626 and below. Elimina-
tion of power line sockel shock hazard.

1640A SERIAL DATA ANALYZER

1640A-1-S. Serials 1827A00315 and below. Efimina-
tion of power sacket shock hazard.

1640A-2. Serials 1827A00295 and below. Power sup-
ply current fimit modification.

1640A-3. Serials 1835A00402 and below. Recom-
mended replacement for clamping diodes on A4
interface board.

1710B OSCILLOSCOPE
1710B-15. All serials, Modification to eliminate inter-
mittent aulo baseline at slow sweeps.
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1712A OSCILLOSCOPE
1712A-14. All serials. Modification to prevent intermit-
tent auto baseline at slow sweeps.

1715A OSCILLOSCOPE
1715A-2. Serials 1B20A01025 and below. Recom-
mended replacement parts to improve reliability of
analog assembly A18,
1715A-3. Serials 1728A and below. Modification to
eliminate intermittent auto baseline at slow sweeps.

1720A OSCILLOSCOPE
1720A-18. All serials. Modification to eliminate inter-
mittent auto baseline at slow sweeps.

1722A/B OSCILLOSCOPE
1722A-18. All serials. Modification to eliminate inter-
mittent auto baseline at slow sweeps.
1722B-1. Serials 1737A and below. Modifications to
eliminate intermittent auto baseline al slow sweeps.

1725A OSCILLOSCOPE
1725A-2. Serials 1823A00800 and below. Recom-
mended replacement parts for reliability of analog
assembly A18, X
1725A-2. Serials 1720A and below. Maodifications to
prevent intermittent auto baseline at slow sweeps.

1742A OSCILLOSCOPE
1742A-1, Serials prefixed 1807A. Madification to pre-
vent false readings in delayed sweep “TRIG'D"
maode.

1915A OUTPUT AMPLIFIER
1915A-4A, Serials 1522A and below. Preferred re-
placement parts for ASCR2 and ASCR3 diodes.

3325A SYNTHESIZER/
FUNCTION GENERATOR
3325A-1. Serials 1748A00310 and below. Recom-
mended power supply modification. (

3330A/B AUTOMATIC SYNTHESIZER
3330A/B-10. Serials 1331A02237 and below. Recom-
mended isolated HP-1B timing improvement,

3335A FREQUENCY SYNTHESIZER
3335A-2. Serials below 1840A00300. Elimination of
potential problem when replacing A4U56, A5Q1,
A5Q2, ASCR3, or Ad.
3335A-3. Serials below 1640A00376. Recommended
installation of special sweep mode switch.

3403A/B/C/ TRUE RMS VOLTMETER
3403C-7. All serials, Recommended modifications to
update 3403A to 3403C. Supplements 3403C-4.

3420A/8B DC DIFFERENTIAL
VOLTMETER/RATIOMETER
3420A/B-5C-S. Elimination of potential safety hazard.

3435A MULTIMETER
3435A-3. Serlals 1606A06400 and below. Recom-
mended replacement of A1U14 and A1U15 digit
drivers.

3438A HP-IB MULTIMETER
343BA-3. Serials 1717A00920 and below. Recom-
mended replacement of A1U14 and A1U15 digit
drivers.

3450B DIGITAL MULTIMETER
3450B-5. All serials. Recommended power supply
transformer replacement.

3455A DIGITAL VOLTMETER
3455A-12B. Serials 1622A02566 1o 1622A03300.
Recommendations to improve ohms converter re-
sponse time.
3455A-13. Senals 1622A03538 and below. Recom-
mended modifications to reduce switch bounce and

A1U48B oscillations, ‘

3466A MULTIMETERS
3466A-4A. All serials. Recommended replacement of
integrator of amp U400,
3466A-6. Serlals 1716A02781 and below. Recom-
mended true RMS converter replacement.
3466A-7. Serials 1716A03380 and below. Recom-
mended replacement of A4US01, A4US05, A4U90E,
and A4U911 digit drivers.
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3495A SCANNER
3495A-3. Serials 142BA02505 and below. Recom-
mended modifications o meet European VDE con-
ducted RFI specifications with accessory 44413A.

3551A TRANSMISSION TEST SET
3551A-9A. Serials 1550A04325 and below. Recom-
mended A3 input amplifier assembly, front panel,
and front subpanel replacement.
3551A-11. Serials 1550A04325 and below. Recom-
mended replacement kit for new type WECO 310
jacks

3555B TRANSMISSION AND NOISE
MEASURING SET
3555B8-2D. Serials 0992A05670 and below. Recom-
mendations for improved power supply reliability.

3582A SPECTRUM ANALYZER

3582A-1. All serials. How 1o replace front panel

swilches.
3585A
3585A-1. Serials below 1750A00230. Input/conversion
assembly rust problem correction.

3702A DEMODULATOR DISPLAY
3702A-24. All serials. Recommended replacement of
varactor diode AICRS (0122-0602),
3702A-25. All serials. Recommended replacement of
A3 assembly |.F. mixer & local oscillator

3702B IF/BB RECEIVER
3702B-40. Serials below 1242U-00251. Recom-
mended field replacement of A2 assembly.
3702B-41. Serials below 1438U-01046 and serials
1438U-01046 1o 1723U-02055 inclusive. Replace-
ment of Y2 display switch (S7).

3702Z DEMODULATOR DISPLAY
3702Z-9. All serials. Replacement of varactor diode
A3CRS.

3702Z DEMODULATOR DISPLAY
3702Z-10. All serials. Replacement of A3 assembly |.F
mixer & local oscillator,

3721A CORRELATOR
3721A-16. Serials 1544U-00660 and below. Recom-
mendations for improved operation of reset circuitry.
3721A-17. Serials 1544U-00665 and below. Elimina-
tion of noise on dither position.

3745A/B SELECTIVE LEVEL
MEASURING SET

3745A/B-4C. Serials 1607U and below. Recom-
mendations to eliminate HP-1B system operational
errors.,

3745A/B-19. Serials 1815U and above. Preferred re-
placement of A109 ROM1,

3745A/B-21. Serials 1815V, Improvement in low fre-
quency noise floor.

3745A/B-22. Serials 1812U and below. Preferred re-
placement of A109 ROM4.

3745A/8-23. Serials 18150, 1831U and 1836U. Pre-
vention of possible remote start-up problem.

3745A/B-24. Serials 1812U and below. Recommended
retrofit kit for special option H14.

3745A/B-26. Serials between 1815U and 1844U. XY
driver (option 040) wire harmess macdification

3747A/B SELECTIVE LEVEL
MEASURING SET

3747A/B-1. Serials 1819U and below. Improvement in
low frequency noise floor.

3747A/B-2. Serials 1834U and below. Prevention of
possible remote start-up problem

3747A/B-3. Serials 1804U and below. Recommended
modification to 10MHz crystal filter assembly.

3747A/B-5. Serials between 1804U and 1908U, XY
driver (option 040) wire harness modification.

3760A DATA GENERATOR
3760A-11. Serials 1744U-00356 to 1744U-00394.
Recommended modification to data delay
switching

3763A ERROR DETECTOR
3763A-2. Serials below 1812U-00156. Modification to
reduce the susceplibility of the 3763A to conducled
line interference.

3770A AMPLITUDE/DELAY DISTORTION
ANALYZER

377T0A-17A. Serials below 1651U-00483. Recom-
mendations 1o improve attenuation distortion re-
sponse with input frequencies widely separated/
praventing oscillation on A31.

3770A-36. Serials below 1817U-00503. Prelamred re-
placement for loudspeaker LS1.

3770A-37. All serials. Recommended retrofitting
instructions for oplion 001 {+10dBm switch).

3770B TELEPHONE LINE ANALYZER
3770B-14. Serials below 1728U-00246, Recom-
mended replacements 1o prevent oscillations on as-
sembly A31.
3770B-16. Serials below 1728U-00311. Procedures to
prevent shorting of capacitors on A23 assembly.

3771A/B DATA LINE ANALYZER
3771A/B-1. All serials. Retrofitting instructions for
printer board option 004.

3780A PATTERN GENERATOR/
ERROR DETECTOR

37B0OA-4B. Serials below 1B04U-00531. Modification to
prevent noise on the AC line supply.

3780A-10B. Serials below 1804U-00531. Recom-
mendations to reduce the susceptibility to con-
ducted mains supply interference

37B0A-16. All serials. Procedures for selection of cor-
rect data threshold level

3964A INSTRUMENTATION TAPE
RECORDER
3964A-16A. Serials 1715A through 1B14A; and option
009/010 with serials 1821A00792 and below. Rec-
ommended modification of A24 F1 and F2 to 5
amps.

3968A INSTRUMENTATION
TAPE RECORDER
396BA-16A/BBEBA-14A. Serials 1715A through 1814A;
and option 009/010 with serials 1821A00702 and
below. Recommended modification a A24 LF1 and
F2 to 5 amps.

5045A DIGITAL IC TESTER

5045A-5B. All serials. Recommended new relays
check test cards.

5045A-9. All serials. Recommended handling precau-
tion for CMOS boards.

5045A-10. All serials. Power supply modification to
prevent overvoltage adjustiment conditions.

5045A-11. All serials. Revised cross talk tes! to im-
prove current performance lests.

5045A-12. All serials. Recommended proper ground
reference for test equipment.

5045A-13. Serials 1748A00345 and below. Paper ad-
vance circuit modification to prevent Q2 drive tran-
sistor damage.

5045A-15. All serials, Revised 5045A A11 adjust-
ments,

5300A MEASURING SYSTEM
5300A-5. All serials. Recommended 10548A diagnos-
tic test card update.

5300B MEASURING SYSTEM
5300B-2. All serials. Recommended 1054B8A diagnos-
tic test card update.

5307A HIGH RESOLUTION COUNTER
5307A-1A. Serials 1308. Modification to install ground
input overload protection.

5308BA 75 MHz TIMER/COUNTER
530BA-4A. Serials 1720 and below. Recommended
modification to prevent sell-check erroneous
display.

5312A ACSII CONVERTER
5312A-3. Troubleshooting procedures using signature
analysis.

5314A UNIVERSAL COUNTER
5314A-1. Serial 1816. Recommended modifications of
A1 main board assemblies.

5328A UNIVERSAL COUNTER
5328A-U-15A. Serials 1818U-00761 and above. Rec-
ommended replacemenl for A2 power supply
assembly.
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5328A-22 Series 1625. Troubleshooting option 011
(HP-1B) using signature analysis.

5328A-23. Senals 1828-08626, 1828-08733, 1828-
08743, 1828-08742, and 1828-09052. Recom-
mended improvement to A3 oscillator support
assembly

5342A MICROWAVE FREQUENCY
COUNTER
5342A-9. Serials 1812 and below. Recommended pro-
cedure lo correc! false frequency readout,

5354A FREQUENCY COUNTER
5354A-B. All serials. Compatibility and repair
information,

5363A TIME INTERVAL PROBES
5363A-3. All serials. Recommended probe FET re-
placement

5370A UNIVERSAL TIME INTERVAL
COUNTER
5370A-1. All serials. Recommended HP-1B verification
program.
5370A-2. Recommended ROM changes.

5381A 80 MHz FREQUENCY COUNTER
5381A-2. Serials 1624 and below. Recommended field
replacement of A1CR1 full wave bridge rectifier.

5420A DIGITAL SIGNAL ANALYZER
5420A-14, All serials. Modification to improve perfor-
mance ol 544708 digital filter

5451B/C FOURIER ANALYZER
5451B-19/5451C-01. Serials 1748A and below. Modifi-
cation to prevent intermittant operation of 5477A
system control while running modal analysis.

5500C LASER HEAD
5526A-4. Serials 1648A and below. Modification to
eliminate laser starling problems.

6110A THRU 6116A DC POWER SUPPLY

6110A-2. Serials 1815A01507 and older. Recom-
mended modification to replace zener diode 1902-
0763,

6111A-2. Serials 1606A02096 and below. Recom-
mended modification to replace zener diode 1902-
0763,

6112A-2. Serials 1634A01849 and below. Recom-
mended modification to replace zener diode 1902-
0763.

6113A-3. Serials 1617A01250 and below. Recom-
mended modification to replace zener diode 1902-
0763

6116A-2. Serials 1741A01825 and below. Recom-
mended modification to replace zener diode 1902-
0763.

6128C THRU 6131A DIGITAL VOLTAGE
SOURCE

6128C-1. Serials 1621A00150 and below. Modification
to replace zener diode 1902-0763.

6129C-2. Serials 1739A00366 and below. Modification
to replace zener diode 1902-0763.

£130C-2. Serials 1821A01045 and below. Modification
to replace zener diode 1902-0763.

6131C-2. Serials 1825A00680 and below. Modification
to replace zener diode 1902-0763.

6282A THRU 6296ADC POWER SUPPLY

6282A-3. Serials 1814A03006 and below. Modification
to replace zener diode 1902-0763.

6286A-3. Serlals 1744A03991 and below. Modification
to replace zener dicde 1902-0763.

6281A-2, Serials 1810A04422 and below. Modification
lo replace zener diode 1902-0763.

6296A-3. Serials 1816A03146 and below. Modification
to replace zener diode 1902-0763.

64278 THRU 6434B POWER SUPPLY

6427B-2. Serials 1711A01140 and below. Modification
to replace zener diode 1802-0763.

B428B-2. Serials 1834A02369 and below. Modification
to replace zener diode 1902-0763.

5433B-2, Serials 1706A03305 and below. Modification
to replace zener diode 1902-0763.

B8434B-2. Serials 1826A02850 and below. Modification
to replace zener diode 1902-0763.



6438B/6439B/6443B/6448B POWER SUPPLY

6438B-2, Serials 1706A01695 and below. Modification
to raplace zener diode 1902-0763.

6439B-2. Serials 1821A01775 and below. Modification
to replace zener diode 1902-0763

64438-2, Serials 1706A02090 and below. Modification
to raplace zener diode 1902-0763

B448B-2. Serials 1B25A02166 and below. Modification
to replace zener diode 1902-0763

6515A/6516A POWER SUPPLY
6515A-2. Serial 1712A04660. Moadification to replace
zener diode 1902-0763
6516A-2. Serials 1818A04030. Modification to replace
zener diode 1902-0763

6521A/6522A/6525A POWER SUPPLY
B521A-6. Serial 181BA01190. Modification 1o replace
zener diode 1902-0763.
B522A-6. Serial 1820A01267. Modification o replace
zener diode 1902-0763.
6525A-6. Serials 1827A02471 and below. Modification
to replace zener diode 1802-0763

7221A GRAPHIC PLOTTER
7221A-6/9872A-8. 7221A Serials 1823A-01381 and
below, and 07221-60181 and 07221-66131 man-
ufactured before 10/1/78. Change power-up
sequence lo processor BIB's.

7402A/7404A OSCILLOGRAPHIC
RECORDERS

7402A-B. Serial prefixes. 7402A — 1720A03286 to
1720A03500, 7404A — 1740A00541 1o
1740A00580. Recommended procedures to lubri-
cate drive roller bearings.

7402A-9. Serials 1820A3600 and before. Noise reduc-
tion modification on options 004 and 0009

8018A DATA GENERATOR +
B01BA-1. Serials 1702G00101-1702G00205. Recom-
mended improved power supply kil
B8018A-2. Serials 1826G00285 and below. A3 bit rate
board modification.

8165A PROGRAMMABLE SIGNAL SOURCE
B165A-2. Serjals 1812G00241 10 1812G00281. Proce-
dure to eliminate power-on problem.

8165A PROGRAMMABLE SIGNAL SOURCE
B165A-3. Serials 1701G00101 to 1812G00281. Rec-
ommended power dissipation improvement on A10.

8411A HARMONIC FREQUENCY
CONVERTER
B411A-2. All serials, Recommended adjustment pro-
cedures 1o ensure compalibility with broadband ap-
plications
B8411A-3. All serials. Correct part numbers to use when
replacing sampler assemblies

8412A PHASE-MAGNITUDE DISPLAY

B412A-6. Serials 1625A and below. Modification for
use with 8750A storage-normalizer. Supersedes
P-08512-60051

B412A-7-8. Serials 1812A and below. Improvement of
fuse labeling.

B412A-8. Serials 1720A through 1812A and instru-
ments modilied lor use with 8750A storage-
normalizer. Recommended replacement for A3U1,
A3U3, and A3U4 BI-FET analog swilches.

B8414A POLAR DISPLAY
B414A-5. Serlals 1616A03675 and below. Recom-
mended replacement for high voltage oscillator
transistors Q1 and Q2.

8443A/B TRACKING
GENERATOR/COUNTER
B443A/B-1-5. B443A serials 1217A and below; B4438
sarials 1228A and below. Elimination of potential
shock hazard.

8478B THERMISTOR MOUNT
B4T78B-1A. Serials 2383 through 2898 and serials 24aa
and above. Recommended thermistor assembly re-
placement kit,
B478B-2. All serials 1144A12160 and below. Recom-
mended ground modification.

8501A STORAGE-NORMALIZER
B501A-2. Serials 1830A00220 and below. Modification
ol rear panel connectors o be compatible with new
and improved interconnect and labeling interface
cables

8503A/B S-PARAMETER TEST SET
B503A-1/8503B-1. All serials. Recommended proce-
dures for cleaning of solenoid contacts in A5 coaxial
swilch assembly.

B8505A NETWORK ANALYZER
B505A-14. Serials 1833A00770 and below. Modifica-
tion of rear panel cannectors 1o be compatible with
new and improved interconnect and labeling inter-
face cables.

8558B SPECTRUM ANALYZER
85588-13A. Serials 1612A and below. Two pot gear
drive tuning modification
B8558B-16. All serials. Recommendations for changing
standard 85588 into 75 ohm option 001 or 002.
85588-18. Serials 1823A04286 to 1823A04360. Rec-
ommended reptacement of W9 ribbon cable PC
connectors.

8565A SPECTRUM ANALYZER

B8750A-2/8565A-3. Improvement of the B750A horiz.
gain control range when used with the 8565A spec-
trum analyzer.

8565A-4. Senals 1849A and below. Recommended
parts for oversized AT1 isolator.

8565A-5. All serials. Recommended YTO replacement
kit

8568A SPECTRUM ANALYZER
8568A-2. Senals 1806A thru 1818A. MOS counter IC
date codes with known defective devices.

B568A-3, All serials. Procedure to correct delay fol-
lowing instrument preset,

B8568A-4, Serials 1805A and below. Recommended
modification to improve 10 Hz bandwidth noise
floor.

B568A-5. All senals. List of operation and service doc-
umentation available.

B568A-6A. All serials. User information avallable to jm-
prave performance,

B568A-9. All serials. Replacermnent of A28 battery pack

B8568A-11. All serials. Recommended fuse replace-
meant.

8568A-12. IF-display sections prefixed 1811A and
below. Recommended modifications to A1V1
CRT/A1A2 Z axis amplifer compatibility.

8614A SIGNAL GENERATOR
B614A-10A. Serials 1748A and below. Recommended
replacement for germanium transistors on A500.
B616A-17A, Serials 1739A and below. Recommended
replacement for germanium transistors on AS00.

B660A/B/C/ SYNTHESIZED SIGNAL
GENERATOR
BEBOA-29. All serials. Programming interface verifica-
tion program.

B8699B RF UNIT
B699B-5A. Serials 1441A and below. Recommended
A3 YIG oscillator replacement kit,

8750A STORAGE-NORMALIZER

B750A-2/8565A-3. Serials 1808A and below. Im-
provement of the B750A horiz gain control range
when used with the B565A spectrum analyzer.

B750A-4A. Serials 1808A and below. Selected resistor
for l_él.lse with option 003 and 004 dedicated interface
cards.

B750A-5. Al serials. Recommended 220V/240V line
voltage fuse replacement

8750A-6. All serials. 8750A/8410B multi-octave
glitches explained.

BB868A INSTRUMENTATION TAPE
RECORDER
3968A-16A/8B868A-14A. Serials 1715A through 1814A,
and Option 009/010 with serials 1821A00702 and
below. Recommended modification of A24 F1 and

F2 to 5 amps.

9411A CONTROLLER CARD
9411A-3. Clarification of prom/control card rev com-
patibilities.
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9571A-DTS 70
9571A-1. All serials. Recommended installation of
SPT9 in Rev. C software.
9571A-2. Madification of sell test file (%FTB00) for
systems that do not have power supply pro-
grammers.
9571A-3. 81073A prom vendor change.

9862A CALCULATOR PLOTTER
9B62A-6A. All serials. Mechanical parts list correction.

9872A GRAPHIC PLOTTER
T221A-6/9872A-8. 9872A serials 1810A-02691 and
below, and 09872-60131 and 09872-66131 man-
ufaclured before 10/1/78. Change power-up
sequence to processor BIB's.
9B872A-9. Recommended memory PCA replacement,

10262A PERSONALITY MODULE
10262A-1. Serials 1818A00511 and below, 1611A
option A18. Modification for input signal threshold
detection,

10761 BINARY MULTIPLIER
10761A-1. Serials below 1712. Modification to elimi-
nate signal timing problems.

59308A TIMING GENERATOR
59308A-3. Serials 1740A00466 through 1744A00690.
Madification to improve 5 volt regulator.

69351A/B POWER SUPPLY
69351A-1/69351B-1. 69351A all serials, 69351B se-
rigls 1818A02638 and below. Modification to use
zener diode 1902-0785.

86242A/C RF PLUG-INS
B6242A-3B. All serials. Recommended YTO replace-
ment kit. Supersedes BB6242A-1, B6242A-3,
BE242A-3A.
86242C-1C. All serials. Recommended YTO replace-
ment kit. Supersedes B6242C-1, B6242C-1A,
B6242C-1B.

86250A/B/C/D RF
B6250A-3A. Serials 1238A and below and 1246A and
above. Recommended YTO replacement kil.
Supersedes B6250A/B-1 and B6250A-3.
B6250B-3A. Serials 1238A and below and 1246A and
above. Recommended YTO replacement kit.
Supersedes B6250A/B-1 and 862508-3.
B86250C-1A. Serials 1625A and below. Recommended
YTO replacement kit. Supersedes 86250C-1
862500-1A. Serials 1709A and below. Recommended
YTO replacement kit. Supersedes 86250D-1

86330B/86331B OSCILLATOR MODULES
B6330B-3/86331B-3. All serials with option 001, Mod-

ification to RF mounting bracket when replacing

modulator-amplifier-detector.

86341B OSCILLATOR MODULES
B863418-3. All serials with option 001. Recommended
madification to LRF mounting bracket when replac-
ing modulator-amplifier-detector.

86342A/C OSCILLATOR MODULE
B6342A-4B. All serials. Recommended YTO replace-
ment kit. Supersedes B6342A-1, BE342A-4,
BE6342A-4A
86342C-1B. All serials. Recommended YTO replace-
ment kit. Supersedes B6342C-1, B6342C-1A

83650C OSCILLATOR MODULE
B6350C-1A. Senals 1741A and below. Recommended
YTO replacement kit. Supersedes 86350C-1.

86351A OSCILLATOR MODULE
BE351A-3A. All serials. Recommended YTO replace-
ment kit. Supersedes B6351A-3.

86352A OSCILLATOR MODULE
B6352A-3A. All serials. Recommended YTO replace-
ment kit. Supersedes: BB352A-3.

94151A PROGRAMMABLE
DRIVER/COMPARATOR CARD
94151A-1. Modification to improver drive signal
grsigra:tens!ics under capacitive load when used in
1A,

€
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5370A-1
5370A-2

5381A-2

5420A-14
5451B-19/5451C-01
5526A-4

6110A-2

6111A-2
6112A-2
6113A-2
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NAME
COMPANY NAME
ADDRESS
CITY
STATE ZI1P
O 6116A-2 ] 8558B-18
00 6128C-1 ] B8565A-4
O 6129C-2 ] B565A-5
1 6130C-2 ] B568A-2
[l 6131C-2 L] B568A-3
[l 6282A-3 [] B568A-4
[ 6282A-3 L1 B568A-5
0 6291A-2 [0 B568BA-6A
[ 6296A-3 [J 856BA-9
[l 6427B-2 [ B568A-11
[l 6428B-2 [0 B56BA-12
] 6433B-2 ] 8614A-19A
[ 6434B-2 0 B616A-17A :
[l 6438B-2 ] BG660A-29
[ 6439B-2 0 8699B-5A
] 6443B-2 [0 8750A-2/8565A-3
] 6448B-2 0 B750A-4A
L1 6515A-2 [ 8750A-5
[ 6516A-2 1 8750A-6
0 6521A-6 O 9411A-3
[ 6522A-6 O 9571A-1
] 6525A-6 00 9571A-2
0 7221A-6/9872A-8 O 9571A-3
0 7402A-8 [0 9862A-6A
I 7402A-9 0O 9872A-9
0 8018A-1 0 10262A-1
[l BO1BA-2 0 10761A-1
[0 8165A-2 [0 59308A-3
] B165A-3 0 69351A-1/69351B-1
O 8411A-2 [0 B6242A-3B
O 8411A-3 O 86252C-1C
[ B412A-6 [l 86250A-3A
[0 8412A-7-S [ 86250B-3A
[l B412A-8 [ 86250C-1A
O B414A-5 O 86250D-1A
[l B443A/B-1-S [l 86330B-3/86331B-3
[l B478B-1A 0 86341B-3
[0 8478B-2 [ 86342A-4B
[l 8501A-2 [l 86342C-1B
[0 8503A-1/8503B-1 ] 86350C-1A
[0 B505A-14 [ B6351A-3A
[0 8558B-13A [ 86352A-3A
[ 8558B-16 1 94151A-1
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Editor's Note (

In the last issue of Bench Briefs an incorrect
part number was listed on page 23 for an in-
sulator wused in the 8640B/M Signal
Generators. Part number 0841-00064 should
be 08641-00064.

Also, the last issue of Bench Briefs was incor-
rectly numbered Volume 18 Number 1; it
should be Volume 19 Number 1. This issue is
Volume 19 Number 2.

Sorry for any inconvenience this may have

Here's your chance to share your ideas and views with other Bench Briefs recipients. In
Reader’'s Corner, we will print letters to the Editor, troubleshooting tips, modification informa-

caused.

tion, and new tools and products that have made your job easier. In short, Reader's Corner will Bditor
feature anything from readers that is of general interest to electronic service personnel.
If there is something you have to share with other Bench Briefs readers, let us hear from you. A. Hypotenuse
B. Polygon
An Infallible L.Q. Test C- Inscrite
D. Geometry
Puzzles often turn up in the strangest places. This one was given to me at a picnic outing [ E. Unit
recently attended. The solutions are found by matching the numbered statements with the list of F C
words. + COninE
G. Decagon
H. Are
1) That which Noah built 9) A dog sitting in a refrigerator I. Circle
2) An article for serving ice cream 10) What a boy does on the lake when his motor won't run J. Axiom
3) What a bloodhound does in chasing a woman 11) What do you call a person who wrote for an Inn K. Cone .
4) An expression to represent the loss of a parrot 12) What the captain said when the boat was bombed L. Coincide y
5) An appropriate title for a knight named Koll 13) What a little acorn says when he grows up M. Cosecant
6) A sunburned man 14) What one does to trees that are in the way N. Tangent
) A tall coffee pot perking 15) What you do if you have yarn and needles 0. Hero
8) What one does when it rains 16) Can George Washington turn into a country? P. Perpendicular
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