When HP was designing
the HP-92... <G

pnNive,,
)
%

HPCC

=] h
*23 0t P

Pictures: hpmuseurh.org




HP-91s were used to build
HP-92 development systems...
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Code Names

Many HP calculators had internal code names
during their development. The following code
names are known:

HP-91—Felix

HP-92—Bobcat

HP-97—Kittyhawk

HP-97S—Ricochet

Xpander—Endeavor
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“Like the HP-80, the HP-92 included bond price and yield, but it added call
price, coupon amount, and issue, settlement and maturity dates. Also new
were Internal Rate of Return calculations, and switches to select 365- or
360-day year calculations and begin/end of period payments.”

https://www.hpmuseum.org/hp92.htm

The HP-91 had 3 slide switches, the HP-92 has 4 slide switches with 2 new
slide switch functions. The Bobcat development systems used a toggle
switch for one of these switches (360/365).

For the Begin/End switch...
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https://www.hpmuseum.org/hp80.htm

The HP-91 had trig functions and a Deg-Grd-Rad switch.
The HP-92 had no trig and repurposed the Deg-Grd-Rad switch to Begin/Note-End/Bond.
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The Bobcat development system keyboard & display...
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Larger view of keyboard...



Comparing the
development
system
and
production HP-92
keyboards
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Looking at the
bottom of the
unit...
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We’ll see that the connector is for both
power and data. | have no pinout
documentation...
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An inside look at the HP-91, HP-92 for reference
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* Thank you to Tony Nixon for identifying all but one of the ICs!

* HP part number reference list:
http://hparchive.com/Bench Briefs/HP-Bench-Briefs-1987-10-12.pdf



http://hparchive.com/Bench_Briefs/HP-Bench-Briefs-1987-10-12.pdf
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Digital-to-Analog (DAC) Conversion

When a number is expressed in bi-
nary or binary-coded decimal and an
analog voltage is to be produced to
represent the number, the most prac-
tical way to perform this conversion
is to add the currents having values
proportional to the weights of the
binary bits. Figure 1 represents a
simplified binary weighted D/A con-
verter. Switches S1 to SN represent
the binary bits and connect either to
ground or a reference voltage. Figure
1 shows switch S1 connecting R to
the reference voltage and all other
switches connected to ground; but
since point A is a virtual ground,
there is no current through 2R, 4R,
up to 2N-1R. The amplifier has,
therefore, a gain of —ox-- -0s If the
reference voltage is — 16V, the output
voltages will be: R = 8V, 2R = 4V,
4R = 2V and for 8R = 1V. If S1 and
S2 connect to the reference (the other
switches to ground), the gain is
sesc - 975 and the output voltage 12V.
The output is inversely proportional
to the value of R.

The disadvantage of the circuit is
high-value resistors representing low-
weight bits. A better solution is a
ladder configuration for groups of
four bits as shown in Figure 2. Be-
tween each group of four resistors
that represent weights of 1-2-4-8,
there is a resistor that reduces the
gain of the amplifier by 16 for binary
and by 10 for BCD weights. This
eliminates the need for high value
resistors.

The D/A conversion is further sim-
plified with the ladder circuit shown
in Figure 3. Note that only values R
and 2R are required.

Pub. No. 5952-0130
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Integrated Circuits

Replacement Part Cross Reference

ﬁNhen selecting replacement parts Q

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 manufac-
tured by one of the large semiconduc-
tor manufacturers. Service personnel

often ask why only HP part numbers
are listed.
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Figure 1. Simplified DAC
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Figure 2. Ladder configuration DAC
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It is recommended that HP replace-
ment parts be used to ensure that
the original performance of the prod-
uct will be obtained. While some
parts used in HP instruments are
identical to that which can be pur-
chased at a local electronics distrib-
utor, many times parts will be
selected for certain characteristics,
such as gain, bandwidth, capacitance,
etc. There may also be slight me-
chanical differences, such as the
shaping or length of leads, and in

No. Manufacturer

00039
00046 U

02596
02686
02713 ¢
02763
02838 ©
02882
02883
62910
03285
03201
03h06
03545 1
03677
03688
03714
03755
03780
03793
03794
03799
03811
03947
0k077
00078
04092
04200

ohs507 THW
05436 R
05542 HONEYWELL INC

4 BENCH BRIEFS

some cases special quality checks are
employed to ensure that only the
highest reliability parts are used.

Therefore, we suggest obtaining re-
placement parts from HP to maintain
the quality that you have paid for in
your instrument. There may be situ-
ations however, where HP replace-
ment parts are not in stock and
substituting parts will allow you to
return the product to service imme-
diately. 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
is a cross-reference of HP integrated
circuit part numbers to manufactur-
ers “generic type” part numbers
(whom in most cases is the originator

Manufacturers Code Number Cross Reference

No. Manufacturer

RIFA AB

WWW.HPARCHIVE.COM

of the part). Even though the cross-
reference only lists one manufacturer,
there may actually be several ap-
proved sources for an HP part. While
every attempt was made to ensure
the accuracy of the list, it is advisable
to compare the description of the
device being replaced with the de-
seription of the substituted part. For
example, if the service manual de-
scribes the device being replaced as
a “dual J-K flip-flop”, check this
against the description of the replace-

-

ment part.

This is not a comprehensive list. If
the part number you are looking for
is not listed here, the semiconductor
is made exclusively for Hewlett-
Packard and there is no substitute—
it must be replaced with the same

NOTE

GP part number.
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Bobcat Dev Sys

For Comparison




For Comparison

Bobcat Dev Sys
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A Close-up of the cable connection...

- - -
CD4050AE
H REAS2T -

kSrgig Ol Al

\
P\ ¥ |
\

e S e e 3 =R ™

!

HOQQR=GGIIDR

|
|

HPCC | - | ’ |
: gk . ' ‘ 19




The unit is also likely non-working ;. :
given the writing on the socketed - |
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Thank you!
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