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Synopsis: The HP 29C is one of the last of the Woodstock series of
calculators to be developed and introduced by HP in 1977 and was
produced for the next 2 years until 1979. This was the top of the line
Woodstock series calculator (code name “Bonnie”) along with its twin,
the HP 19C which had a printer incorporated as part of the calculator.
This presentation will follow my diagnosis of the electrical characteristics
of the HP 29C and its functionality. We'll take a look at the schematic,
including the power supply section. Then we’ll dive into the output
waveforms of the Arithmetic, Control and Timing (ACT) chip. Finally we'll
finish with the restoration of functionality of the HP 29C and the
completed unit (S/N: 1811520315).
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* Disassembly, Photos, Identification of Integrated Circuits and Power Supply
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*Never* attach the charger of a Woodstock
series unit to the calculator without a known
good rechargeable battery in place. An AC
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Setting Expectations

What this presentation is:
* A discussion of my passion and interest in vintage HP
calculators from a hardware perspective
* Sharing information learned/not available on the web
* Troubleshooting methodology for HP Woodstock Series
e Bringing a vintage, rare HP 29C back to life!
e A brief contrast and compare of HP 29C versus a modern HP
calculator
What this presentation is not:
* Not an in-depth discussion of the operation of the HP 29C
* Not a critical examination of the routines or ROM firmware
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2 0 .I 3 Acquisition of two HP-29C calculators

SN: 1811520315 SN: 1904521718

May 7, 2012 - eBay June 28, 2012 - eBay
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Disassembly, Photos, Identification of Integrated Circuits and Power Supply

il




RESTORATION of an HP 29C CALCULATOR

Disassembly, Photos, Identification of Integrated Circuits and Power Supply
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2 0 .I 3 Disassembly, Photos, Identification of Integrated Circuits and Power Supply
Arithmetic Control and Timing (ACT) IC, RAM, ROM, POR/Battery Low Comparator

Arithmetic Control

and Timing (ACT) IC ROM IC’s
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2 0 .I 3 Disassembly, Photos, Identification of Integrated Circuits and Power Supply
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2 0 .I 3 Disassembly, Photos, Identification of Integrated Circuits and Power Supply
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Troubleshooting and Diagnosis

Acquired 15t HP29C. After examining the pc board for damage, put in
charged battery pack and observed 12 zeroes lighting up on display. No
keypad button presses would change the display.

Suspected one of the IC’s was bad. Measured current of 300-400mA. Much
higher current than HP25 and measured HP29C supply voltages. The supply
voltages measured lower than normal.

Unsoldered all RAM/ROM IC’s and applied power observing only one zero lit
up in display (far RH digit in display). Suspect Anode/ROM IC.

Acquired 2" HP29C (s/n: 1904521718) which had no display when powered
on. Power supply voltages measured good and the supply current measured
good around 200mA.

| swapped the Cathode Driver and Anode/ROM Driver from s/n: 1811520315
into s/n: 1904521718 (2" HP29C). No display in second HP29C.
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2 0 1 3 Troubleshooting and Diagnosis

Is the Power Supply Functional?

V,=+6.0vdc Vs, = +4.37vdc

V., = +6.5vdc
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2 0 .I 3 Troubleshooting and Diagnosis

IS the ACT Fun Ction al ? Tek Ak Trig"d M Pos: —2.7000s  MEASURE

___*,_\ = [ {___F ] )
Arithmetic Control & Timing IC (ACT) ‘
Oscillator ¢1and ¢2 |

Pins 13 & 14 Pins 16 & 17
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2 0 1 3 Functioning HP-29C Calculator (SN: 1811520315)

8.

10.

11.

Installed original IC’s from s/n: 1811520315
with ACT from 2"d HP29C and turned on
power switch. Single zero lit up in LH location
on display.

Plugged in RAM IC’s and turned on HP29C.
Display showed “error”. CLX key cleared the
display to “0.00” showing in LH location.
EUREKA! Calculator seemed to be
functional!

Continued to test functions on HP29C
and tested programming
examples in HP29C Applications
Book. All functions worked
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2 0 1 3 Contrast and Compare Past with Present

H P 29c * 98 program steps (with fully merged keycodes) ® 928 program steps in RAM WP 345
—— + 30 storage registers. (16 were directly or indirectly * 107 global general purpose registers —
addressable and the rest were only indirectly addressable.)  « 112 global user flags -
* 3 levels of subroutines and 10 labels * 6014 program steps in flash memory ]
¢ 4 level stack (X, Y, Z, T) * 30 byte alpha register
* Indirect storage, recall, branching and subroutine calls * 16 local flags and 144 local registers ‘ 314159265359
* Execution speed ~ 3,000 instructions/sec. * 6 (min) levels of subroutines :
e Continuous memory * 8 level stack
* Rechargeable batteries ¢ 34 digit decimal accuracy

* Continuous memory

Math . ¢ CR2032 (2x) disposable batteries
+,-,X, =, 1/x, VX, x? Math

LOG x, 10%, LN x, e*, y, pi +-X, =, 1/x, Vx, X2

%, INT, ABS LOG x, 10%, LN x, €%, y*, pi

Trig (SIN, COS, TAN) %, INT, ABS

Modes (degrees, radians, grads) Trig (SIN, COS, TAN)

Statistical Hyberbolic Trig. (SIN!-I, COSH, TANH) :
Mean, std. deviation (2 variables) Modes (degrees, radians, grads, fractional)
Summation of n, x, x2 Conversions and Constants
Summation of n, x, x?, y 88 conversions available

Summation of n, x, x?, y, Xy 50 fundamental constants

Summation of n, x, X2, y, y2, Xy

Pre-programmed Functions
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Summary and Conclusions

* The goal of this paper was to share HP29C information with the HHC
2013 audience as well as other HP calculator enthusiasts.

* Diagnosis of the HP29C begins with examination of the overall
condition of the calculator, disassembling, cleaning and using a known
good power source.

e Measure the four power supply voltages in the power supply section.
* Once the power supply voltages are verified good, then you can move
on to check the oscillator, $1 and ¢2 signals.

* If integrated circuits are damaged, either from battery corrosion or
from excess applied voltage, the only alternative is to find a “donor
calculator”. /
* If ACT IC is damaged; same applies in that you'll
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APPENDIX
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I 3 Additional photos

Single level HP 29C Power Supply Integrated into Main PC Board
SN: 1904521718
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Additional Waveforms
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