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1-1.  INTRODUCTION

1-2. This service manual presents the information
needed to troubleshoot, disassemble, repair, reassemble, and
test the HP-19C.

1-3. Service procedures, with supporting documenta-
tion, are grouped into assembly-level service and com-
ponent-level service. Thus:

a. Using the information in section III, Assembly-Level
Service, isolate the cause of a problem to a malfunction
in a particular assembly.

b. Using the information in section IV, Component-Level
Service, isolate the cause of the problem to a mal-
function of a particular part of that assembly.

1-4. The remaining sections of the manual contain the
principles of operation, performance tests, information on
accessories, and replaceable parts lists.

1-5. Special assembly reference designations, listed in
table 1-1, are found throughout the manual. For example,
the reference designation LU2 refers to integrated circuit
U2 on the logic PCA.

Table 1-1. Assembly Reference Designations

REFERENCE <
DESIGNATION s
E Logic PCA
& Printer Assembly and
Printer PCA
K Keyboard Assembly and
Keyboard PCA
R AC Adapter/Recharger
B Battery Pack

1-6. DESCRIPTION

1-7. The HP-19C is a handheld, advanced scientific,
programmable printing calculator with a nonvolatile
memory. (See figure 1-1.) The features and operation of the
HP-19C are summarized in tables 1-2 and 1-3; its speci-
fications are given in table 1-4. Operations under con-
ditions leading to an error display are listed in appendix A.

1-8. Mechanically, the HP-19C is virtually identical to
the HP-10, except that a cable connecting the logic PCA to
the keyboard PCA has been added to facilitate reassembly of

General Information

the calculator. Electrically, the power supply circuitry and
printer drive circuitry of the HP-19C is similar to that of
the HP-91, HP-92, and HP-97. Functionally, the HP-19C
is similar to the HP-97, with the following major differences:

a. Nonvolatile storage contained in CMOS memory
instead of on a magnetic card.

Ten conditional test operations instead of 14.
A maximum of 10 rather than 20 labels.
No user-definable keys.

(-

No flags.

1-9. IDENTIFICATION

1-10.  The serial number of the calculator is used for
identification and determination of warranty status. It is
located on the bottom case just below the battery door. Its
format is explained below:

Calculator Serial Number

A
YYMM { B p XXXXX <—— Sequence number

1t A IS

Location manufactured:

A = USA
B = Brazil
S = Singapore

Month manufactured.

Year manufactured.
(YY = years since 1960).

1-11.  The serial number located on the ac adapter/

recharger indicates the date of manufacture. Its format is
described below:

AC Adapter/Recharger
Manufacture Date

Month manufactured.

Year manufactured

(YY = years since 1960).
1-1



General Information

1-12. ACCESSORIES

1-13.

L]
L]

HP-19C

e HP-19C/HP-29C Applications Book.

The HP-19C is packaged with: e HP-19C/HP-29C Quick Reference Card.
Carrying Case. e Thermal Paper (two rolls).
AC Adapter/Recharger.
HP-19C/HP-29C Owner's Handbook and Program- I-14.  Neither a reserve power pack nor a security cable
ming Guide. is available for use with the HP-19C.

Table 1-2. Function Key Index

Manual RUN Mode. OFF-PRGM-RUN Switch ofr llll[lrun set to RUN.

Function keys pressed from the keyboard execute individual functions as they are pressed. Input numbers
and answers are displayed. All function keys listed below operate either from the keyboard or as recorded

instructions in a program.

orr Il run
PRGM

OFF-PRGM-RUN
Switch.
man [T Norm
TRACE
Print Mode switch. Selects
printing option.

BB Pressed before
function key, selects gold

function printed above key.

B Pressed before function
key, selects blue function

printed on lower face of key.

CLEAR after EB.
[ 5 i sTo M ReL el

cancels that key .

Printing Functions

Advances paper one
or more spaces without
printing -

Prints contents

of all storage registers.

Prints contents
of automatic memory
stack .

Prints contents of
displayed X-register.

Prints contents of
statistical registers
(storage registers R.,
through R.;).

Print program.
Prints contents of program
memory, beginning with
current step and continuing
until two consecutive

instructions are encount-
ered or step 98 is printed.

Digit Entry

Enters a copy of

number displayed in X-
register into Y-register.
Used to separate numbers .

Changes sign of
mantissa or exponent of 10
in displayed X-register.

Enter exponent. After
pressing, next numbers
keyed in are exponents of
10.

(0] through (2] Digit keys.

(] Decimal point.

Number Manipulation

&8 Rolis down contents of
stack for viewing in display-
ed X-register.

Exchanges contents
or X- and Y-registers of
stack.

Clears contents of
displayed X-register to zero.

Display Control

(FIx] Fixed point display.
Followed by a number key,
selects fixed point notation
display.

Scientific display.
Followed by a number key,
selects scientific notation
display-

(ENG) Engineering display

Followed by a number key,
selects engineering nota-

tion display .

Number Alteration

Gives absolute value
of number in displayed
X-register.

Leaves only integer
portion of number in dis-
played X-register by
truncating fractional portion.

Leaves only frac-
tional portion of number in
displayed X-register by
truncating integer portion.

1-2




HP-19C

Table 1-2. Function Key Index (Continued)

General Information

Manual Storage

Store. Followed by
number key, decimal
pointand number key, or (i)
stores displayed number in
storage register specified.
Also used to perform
storage register arithmetic.

Recall. Followed by
number key, decimal point
and number key, or [%]
recalls value from storage
register specified into the
displayed X-register,

CLEAR Clears

contents of all storage -
registers.

Recalls number

displayed before the pre-
vious operation back into
the displayed X-register.

Mathematics

Computes square root
of number in displayed
X-register.

3| Computes square of
number in displayed
X-register.

Computes reciprocal
of number in displayed
X-register.

() Places value of pi
(3.141592654) into dis-
played X-register.

(5 X @ Arithmetic

operators.

Trigonometry

Sets decimal degrees

mode for trigonometric
functions .

Sets radians mode
for trigonometric functions.

Sets grads mode for
trigonometric functions.

Computes
sine, cosine, or tangent of
value in displayed
X-register.

[sin-1] [cos-1] [tan-7)
Computes arc sine, arc
cosine, or arc tangent of
number in displayed
X-register.

Converts decimal
hours or degrees to hours,
minutes, seconds or

degrees, minutes, seconds.

H Converts hours,
minutes, seconds or
degrees, minutes, seconds
to decimal hours or
degrees.

Polar/Rectangular
Conversion

Converts x, y rec-
tangular coordinates
placedin X-and Y-registers
to polar magnitude r and
angle 6.

&R Converts polar magni-
tuder and angle #in X- and
Y-registers to rectangular
x and y coordinates.

Logarithmic and
Exponential

Raises number in
Y-register to power of
number in displayed
X-register.

Common anti-
logarithm. Raises 10 to
power of number in dis-
played X-register.

Natural antilogarithm.
Raises e (2.718281828) to
power of number in dis-
played X-register.

(fog] Computes common
logarithm (base 10) of num-
ber in displayed X-register.

in displayed X-register.

(in) Computes natural
logarithm (base e,
2.718281828) of number

Statistics

Accumulates numbers
from X- and Y-registers into
storage registers R.,
through R.s.

Subtracts x and y
values from storage
registers R., through R.;
for correcting g accumu-
lations.

(X) Computes mean
(average) of x and y values
accumulated by BE3.

CLEAR (£] Clears storage
registers used for accumu-
lations (R., through R.;) to
zero.

(s] Computes sample
standard deviations of x
and y values accumulated

by E53.
Percentage

Computes x% of y.

Indirect Control

(i) When preceded by

B8 B 89 o
8. the address or
control value for that func-
tion is specified by the
current number in R,.

(1sz] Increment R,, skip if
zero. Adds 1 to contents of
R.. Skips one step if con-

tents are then zero.

Decrement R,, skip if
zero. Subtracts 1 from con-
tents of R,. Skips one step
if contents are then zero.




General Information HP-19C
Table 1-3. Programming Key Index
PROGRAM Mode Automatic RUN Mode
OFF-PRGM-RUN switch set
to PRGM. orr [T run OFF-PRGM-RUN Switch orr [l run set to RUN.
PRGM

All function keys except Function keys may be executed as part of a recorded program

the functions shown below or individually by pressing from the keyboard. Input numbers

are loaded into program and answers are displayed by the calculator, except where

memory when pressed. indicated.

Active Keys: Pressed from Executed as a

keyboard: recorded program

instruction:
0HEFOE

In PRGM mode only the
following operations are
active. These operations
are used to help record
programs, and cannot
themselves be recorded
in program memory.

Go to. Followed by
(] n n positions
calculator to step n n of
program memory. No
instructions are executed.

Go to. Followed by
(*] n n sets calculator

to step n n of program
memory without executing
instructions. Followed by
label designator @]
through @] or [ﬁ) causes
calculator to search down-
ward through program
memory to first designated
label. No instructions are
executed.

Go to subroutine.
Followed by label des-

ignator, (0] through (9],
(i), causes calculator to
start executing instructions,
beginning with designated
label.

(9] Label designators.
When preceded by [LBL),
define beginning of routine.
When preceded by
or B, cause calculator
to stop execution, search
downward through program
memory to first designated
label, and resumes execu-
tion there.

Go to. Followed by
label designator (0]
through (9] or (i), causes
calculator to stop execu-
tion, search through
program memory to first
designated label, and
resume execution there.

Go to subroutine.
Followed by label des-

ignator (0] through (8] or
(i, causes calculator to
search through program
memory to first designated
label and execute that
section of program memory
as a subroutine.

1-4




HP-19C

Table 1-3. Programming Key Index (Continued)

General Information

PROGRAM Mode

Automatic RUN Mode

Active keys:

CLEAR Clear®
program. Clears program
memory to all instruc-
tions, sets calculator to step
00.

Back step. Moves
calculator back one step in
program memory .

Pressed from
the keyboard:

Return. Sets
calculator to step 00 of
program memory.

CLEAR After [ pre-
fix key, cancels that key.
After other keys, does
nothing. Does not disturb
program memory or calcu-
lator status.

Back step. Sets
calculator to and displays
step number and keycode
of previous program
memory step when
pressed; displays original
contents of X-register when
released. No instructions
are executed.

Executed as a
recorded program
instruction:

Return. If executed

as a result of pressing EE3
and a label designator or
execution of a 8 instruction,
stops execution and returns
control to keyboard. If
executed as a result of a
B instruction, returns con-
trol to next step after the
instruction.

Stops program
execution and displays
contents of X-register for 1
second, then resumes
program execution .

Conditionals. Each tesis
value in X-register against
0 or value in Y-register as
indicated. If true, calculator
executes instruction in next
step of program memory.
If false, calculator skips one
step before resuming
execution.




General Information

Table 1-3. Programming Key Index (Continued)

HP-19C

PROGRAM Mode

Automatic RUN Mode

Active keys:

Single step. Moves
calculator forward one step
in program memory.

Delete. Deletes
current instruction from
program memory. All sub-
sequent instructions move
up one step.

CLEAR After @8,
B 860 @8 o

&8 . cancels that key.

PRTPRGM| Print program.

Prints contents of program
memory beginning with
current step and continuing
until two consecutive
instructions are encounter-
ed or step 98 is printed.

Pressed from
the keyboard:

Single step. Dis-
plays step number and key-
code of current program
memory step when pressed;
executes instruction, dis-
plays result, and moves
calculator to next step when
released.

Run/stop. Stops
program execution.

After [E prefix key,
cancels that key. After
other keys, does nothing.
Does not disturb program
memory or calculator
status.

CLEAR Atter B,
B8 88 8 o

@8 cancels that key.

Print program.
Prints contents of program
memory beginning with
current step and continuing
until two consecutive
instructions are encounter-
ed or step 98 is printed.

Any key. Pressing any
key on the keyboard
stops execution of a
running program.

Executed as a
‘recorded program
instruction:

Run/stop. Begins
execution from current step
of program memory. Stops
execution if program is
running.




HP-19C

General Information

Table 1-4. Specifications

Dimensions

e Length: 6.5 inches (16.5 centimeters).
e Width: 3.45 inches (8.8 centimeters).
e Height: 1.60 inches (4.0 centimeters).

Weight

e Calculator with battery pack and paper: 346 grams
(12.2 ounces).

e U.S. Recharger: 6 ounces (170 grams).

Power

e Rechargers

HP Part
Number
United States 82059A 90-127 Vac,
50-60 Hz, 7 watts
Australian 82068A 200-254 Vac,
50-60Hz, 7 watts
European 82069A 90-127 Vac,
50-60Hz, 7 watts
82066A 200-254 Vac,
50-60 Hz, 7 watts
Desktop 82067A 200-254 Vac,
50-60 Hz, 7 watts
e Battery

Four cell, 4.4 to 6.0 volts, quick-charge, nickel-
cadmium battery pack.

e Operating time: 4 to 7 hours.

Note: Battery must be in place to operate the
calculator.

e Recharging time: 6 to 10 hours, calculator OFF;
17 hours, calculator ON.

Output

e Display module with 13 character positions, each
consisting of eight light-emitting diode segments.
e Printer capable of printing up to 18 characters.

e Numbers are shown with a maximum of 10 digits, or 8
digits in the mantissa and 2 digits in the exponent, plus
separate character positions for the mantissa sign,
exponent sign, and decimal point.

e Minimum/maximum displayed/printed number:
*1 X 107% to £9.9999999 x 10,

e Rounding to last displayed/printed digit; calculations
performed internally with at least 10 digits.

e Formats

Fixed Point; Numbers are shown with “‘n’’

places to the right of the decimal

point.

Scientific; Numbers are shown in scientific
notation with “‘n”’ places to the
right of the decimal point.

Engineering: Numbers are shown with ‘1 +n"’

digits and an exponent of 10 that
is the nearest multiple of three.

e Special indications

Error: “Error” written on display
when improper operation is at-

temped. (Refer to appendix A.)
Overflow of the X-register results
in a display of the number
(£9.9999999 99). Overflow of a
storage register results in a display
of Error,

Overflow:

Underflow: Zero in scientific notation. If in
fixed notation, automatically
reverts to scientific notation for
small numbers that would other-

wise appear as zero.
Decimal point blinks for 30

seconds to 10 minutes before
display blanks.

Low Battery:

Data/Program Retention (Power Not Applied)

e Twenty seconds to 10 minutes, depending on:
a. State of battery charge before power interrupt.
b. Capacitor LC5.

c. Data storage IC’s.

Environmental Specifications

e  Operating: 0° to 45°C (32° to 113°F); with paper, 5%
to 95% relative humidity.

e Charging: 15° to 40°C (59° to 104°F).

e Calculator Storage: —40° to 55°C (-40° to 131°F).

e Paper Storage: -40° to 30°C (-40° to 86°F); less than
60% relative humidity.

Note: Avoid exposing paper to direct sunlight or
artificial light sources for extended periods; keep
in box or suitable container.

1-7/1-8




Principles of Operation

2-1. HP-19C ARCHITECTURE

2-2. The HP-19C architecture (see figure 2-1) is based

on nine MOS (metal-oxide-semiconductor) integrated

circuits (IC's):

a. The ACT (Arithmetic, Control, and Timing).

b. Five read-only-memory IC’s (ROM's) containing
microprogrammed instructions. One of these IC’s—
ROM 0—also contains the anode drivers used by the

display; another—ROM 1—contains sixteen 56-bit
registers of data storage (DS 1).

Two CMOS (complementary metal-oxide-semi-
conductor) IC’s for data and program storage—DS 0
and DS 2—referred to as ‘‘continuous memory’’ since
their contents are preserved even while the calculator is
switched off.

The PIK (Printer Interface Control and Keyboard
Buffer).
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Figure 2-1. HP-19C Block Diagram
2-1



Principles of Operation

2-3. Input to the calculator is through a keyboard with
31 keys. Output is through an LED (Light-Emitting Diode)
display module with 13 character positions, or a moving-
head, thermal printer capable of printing up to 18 characters
on a line.

2-4. In addition to the MOS IC’s listed above, the
HP-19C circuitry includes a bipolar IC containing cathode
drivers used by the keyboard and display. All of these IC’s
are located on the logic PCA. The remaining circuitry,
located on the printer PCA, consists primarily of the power
supply, recharger interface, and printer drive circuitry.

2-5, ACT

2-6. The ACT is the heart of the HP-19C, corresponding

roughly to the central processing unit (CPU) of a digital

computer. It operates serially on 56-bit information, with

data represented as binary-coded-decimal (BCD) numbers,

and instructions and addresses as octal numbers. The ACT

consists of six basic sections:

a. Timing,

b. Address and status control.

Instruction buffer and decoding.
d. Keyboard control.
e. Data registers (each containing 14 digits or 56 bits):
(1) Three registers (A, B, and C) used for arithmetic

and certain other operations. For example, the A-
and B-registers are used to display the number in
the C-register, which contains displayed x in
normalized form. The contents of the C-register are
maintained identical to the contents of a register,
referred to as the current-X register, located in the
CMOS IC DS 2. When the HP-19C is turned on,
the contents of this register in DS 2 are copied into
the C-register in the ACT. Conversely, when the
result of a calculation appears in the C-register,
it is immediately copied into the current-X register
located in DS 2. The C-register is connected to the
DATA line (see below) and therefore is also used
for all data transfer operations.

(2) Three registers (Y, Z, and T) used for stack
operations.

(3) One register (N) containing the program step num-
ber and subroutine return stack.

(4) One register (M) used for scratch purposes.

f.  Arithmetic and logic unit, which is basically a serial
BCD adder/subtracter. This portion performs:

(1) Arithmetic operations on all or part of the data in
the registers.

(2) Data transfers among the ACT registers.

2-7. The ACT generates three timing signals used by the
various IC’s in the calculator; ®1, ®2 and SYNC. The

2-2

HP-19C

system clock frequency is determined by a parallel LC net-
work, connected to the LCI and LC2 pins of the ACT,
with a nominal frequency of 740 KHz. The ACT generates
pulses on the ®1 and ®2 lines at one-fourth the oscillator
frequency, with @2 trailing ®1 by approximately two pulse
widths. (See figure 4-2.) Bits of information on the IS/IA
and DATA bus lines (see below) extend between successive
trailing edges of @2 pulses.

2-8. The SYNC signal. consisting of a 10-bit pulse
generated at the end of each 56-bit word time, has a dual
function. Initially, the second (DS 0 and DS 2) or first (all
other IC’s) SYNC pulse generated by the ACT following
power-on is used by the other IC’s to synchronize their
internal timing circuits. Subsequently, the presence or
absence of the SYNC pulse signifies to the PIK and DS 0
through DS 2 whether information on the IS/IA line is an
instruction or an address. (Refer to paragraph 2-72.)

2-9. The ACT also generates the RCD (Reset Cathode
Driver) signal to trigger a sequential scan of the cathode
driver lines by the cathode driver IC.

2-10.  In addition to these synchronization signals, two

other bus lines carry information between the ACT and the
other IC’s:

a. The IS/IA (instruction/address) line to DS 0, DS 2,
the ROM’s, and the PIK.

b. The DATA line to DS 0, DS 1 (in ROM 1), and DS 2.

2-11.  The F1 and F2 signals are flags which indicate to the
ACT the status of the LLF (Low battery Level Flag) signal
and the OFF/PRGM/RUN switch, respectively. The F2 flag
is also used in conjunction with the PIK to control the printer
and key buffer.

2-12.  The ACT contains a resistor connected through its
POR (Power-On Reset) pin to an external capacitor leading
to the Vgg supply. This provides an RC delay after power
application sufficient to initialize the ACT status. For a
description of this circuit, refer to paragraph 2-60. Another
signal—PORO (Power-On-Reset-Output)—is generated
by the ACT after a delay determined by POR to enable the
CMOS IC’s DS 0 and DS 2. This prevents them from
responding to spurious signals at that time, which could
erroneously alter their contents. This protection is provided
at power-off by the circuit described in paragraph 2-63.

2-13. ROM'S

2-14.  The ROM'’s, which contain microprogrammed
instructions for performing functional operations, cor-
respond roughly to the main program memory of a digital
computer. Each of the five ROM’s contains 1024 10-bit
words in read-only-memory.
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2-15.  All operations on the calculator are implemented by
microprograms of 10-bit instructions stored in at least two
ROM'’s; most operations require instructions stored in more
than two. A typical operation requires execution of certain
instructions from a particular ROM, followed by execution
of a set of instructions from another ROM, and so on. The
simple operation EMER, for example, is implemented
using instructions stored in ROM’s accessed in the following
order: ROM 0, ROM 3, ROM 0, ROM 1, ROM 0. The
complex operation is implemented using instructions
stored in ROM'’s accessed in the following order: ROM 0,
ROM 3, ROM 2, ROM 1, ROM 0, ROM I, ROM 0.
Execution of every operation begins with instructions from
ROM 0, which encode the key pressed, followed by in-
structions from ROM 3, which initiate the required micro-
program. Most mathematical functions go on to instructions
in ROM 1 and/or ROM 2.

2-16.  Because of this multiple accessing of the various
ROM’s in the calculator, it is difficult to attribute an in-
operative operation unambiguously to failure of one parti-
cular ROM. For a given operation, the probability of failure
of each of the ROM’s accessed is proportional to the relative
percentage of instructions used from that ROM.

2-17.  Only one of the ROM’s is used at any time. A ROM
address register in each ROM receives a 12-bit address from
the ACT on the IS/IA line, least significant bits first. A
decoder inside each ROM compares the two most significant
bits of the address to the ROM's preassigned enable code.
If a match occurs, the enabled ROM outputs the instruction
onto the IS/IA line, while the remaining ROM’s are disabled.
Each ROM has an internal timing circuit to synchronize it
to the system timing using the @1, @2, and SYNC signals
generated by the ACT,

2-18.  Inaddition to its read-only-memory, the ROM 0 IC
contains the anode drivers. Once each 56-bit word time, the
ACT sends over the IS/IA line to ROM 0 a seven-bit code
representing the character to be displayed. The ROM
decodes the input into one of the digits 0 through 9 (with or
without decimal point), minus sign (=), a blank, or (for
the purpose of displaying Error) the letters E, r, or 0.

2-19. The ROM 1 IC contains, in addition to its read-
only-memory, sixteen 56-bit registers of data storage
(DS 1): the 14 indirect storage registers and the LAST X
register accessible to the user, and 1 scratch register used
internally.

2-20. CMOS DATA STORAGE

2-21.  One of the CMOS data storage IC’s—DS 0—
contains the 16 primary storage registers (each 56 bits)
accessible to the user. The other—DS 2—contains the 56-bit
current-X register (the contents of which are maintained
identical to the contents of the ACT’s C-register as described
above), machine status information such as display format
and trigonometric function mode, and 14 registers each with
seven eight-bit program steps. The contents of these IC’s
are preserved even while the calculator is switched off

because the CMOS technology of the IC’s requires very little
standby power (on the order of 5 uW).
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2-22. PIK

2-23.  The PIK IC consists of two independent sections—
printer interface control, and keyboard buffer—plus
associated control and timing logic.

2-24. Printer Interface Control

2-25.  This portion of the PIK interfaces between the ACT
and the printer. After the PIK receives a print instruction
from the ACT over the IS/IA line, information to be printed
is sent over the DATA line from the C-register of the ACT
to a 56-bit print register in the PIK. The PIK then pulls the
FWD signal high, causing the print head to travel across the
paper. Logic within the PIK decodes the information in the
print register to address read-only-memory within the PIK,
which contains 64 characters (including a special end-of-line
character), each represented by a 5-by-7 matrix. As the print

head moves across the paper, logic within the PIK, using
these character codes and the STB signal from the printer
drive circuitry (which regulates print intensity), selectively
energizes output lines R, through R;. These output lines are
fed to the printer drive circuitry, where they control the
current supplied to the print head resistors. To minimize
power loss, the printed characters are slanted by logic within
the PIK. (See figure 2-2.) This reduces the instantaneous
current required for printing, thereby prolonging battery life.

£
=
[ ] PRINTED “ONE”
g
=
]
E =31

Figure 2-2. Printed Character

2-26. The ACT controls the printer via five print in-
structions and two interrogation instructions. If there is more
data to be printed on the same line after a print instruction is
issued, the ACT repeatedly sends an interrogation instruction
asking if the PIK is ready for more data. The PIK ignores
this instruction until it has finished printing the character
string (terminated by an end-of-line character) in its print
register. When the printing of the character string is com-
pleted, the PIK pauses for about 4.7 milliseconds and waits
for the interrogation instruction from the ACT. It responds
to the inquiry by pulling high the FLG line, which is
connected to the F2 port of the ACT. The ACT then issues
another print instruction to continue printing on the same
line. The ACT adds at least two blank characters at the left
of each line so that each line contains 20 characters, in-
cluding blanks. It sends these characters and print instruc-
tions to the PIK until a line of 20 characters (including the
two blanks at the left) has been printed.
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2-27.  When there are not more characters (or blanks)
to be printed on the same line following the previous print
instruction, the ACT does not issue the interrogation
instruction. At the end of its 4.7 millisecond pause, the PIK,
since it did not receive another print instruction, lets the
FWD signal float low and pulls the REV signal high, which
speeds the print head carrier back to its home position.
(Refer to paragraph 2-47.) When it reaches this position (the
right-hand wall of the printer), it closes a switch which
grounds the HOM signal fed to the PIK. The PIK then lets
the REV signal float low and pulls the BRK signal high,
which brakes the motor rotation. If the ACT has data to be
printed on the next line, it sends its other interrogation
instruction to the PIK, asking whether the print head carrier
has reached its home position. The PIK ignores this instruc-
tion until its HOM signal is grounded, but thereafter responds
by pulling high the FLG line. The ACT then issues its print
instruction for the next line.

2-28. Keyboard Buffer

2-29.  So that the user can continue to enter keystrokes
while the ACT is busy controlling calculations or printing, a
keyboard buffer is provided to interface between the key-
board and the ACT. Eight cathode lines (C1, C2, C3, C5,
C7, C8, Cl1, and C14) from the cathode driver IC and four
key lines (KBA, KBC, KBD, and KBE) from the PIK run to
the keyboard. By monitoring which key is connected to
which cathode line when a key is pressed, the PIK generates
akeycode consisting of eight bits—four defining the cathode
line and four the key line—and loads the keycode into its
key buffer. For keys on the same key line but different
cathode lines, there is a two-key rollover; that is, if a second
key is pressed that is connected to the same key line as the
first, the second key is loaded when the first key is released.
Additional information on how the PIK manages the
keyboard is given in paragraph 2-34.

HP-19C

2-30.  Since each keycode consists of eight bits, up to
seven keycodes can be stored in the 56-bit key buffer. When
the ACT is ready to process a keycode, it interrogates the
PIK to determine if there is a keycode in the key buffer.
If there is, the PIK signifies so by pulling its FLG line high,
which is fed to the F2 port of the ACT. The PIK then
transmits the keycode over the DATA line to the C-register
in the ACT, where it is processed.

2-31. CATHODE DRIVER

2-32.  The bipolar cathode driver IC consists of:

a. Fourteen cathode drivers, each capable of sinking up to
200 mA of current.

b. A 14-bit shift register that turns on the cathode drivers
one at a time.

¢. Timing control gating.

d. Low battery detection and indication. When the battery
voltage falls to between 4.5 and 4.75 Vdc (depending
on the particular cathode driver IC), an open collector
output is turned on, enabling the LLF pin to sink
current. This pin is connected to the F1 flag of the ACT.
Instructions from ROM 0 and ROM 3 cause the decimal
point to blink, indicating that the battery voltage is low.

2-33. KEYBOARD

2-34.  Datais input to the calculator through the keyboard.

It consists of 31 keys mounted over the keyboard PCA,

from which eight cathode lines (C1, C2, C3, C5, C7, C8,

C11, and C14) run to the cathode driver IC and four key

lines (KBA, KBC, KBD, and KBE) run to the PIK. The

cathode lines cross the key lines so that when a key is
pressed, one cathode line makes electrical contact with one
key line. (See figure 2-3.) Since each cathode line is scanned
by the cathode driver IC once every 15 word times, this key

C1

CATHODE
LINES

C14

KBA

KEYLINES KBD

KBE

KEY

KEY LINE

CATHODE
LINE

Figure 2-3. Keyboard Operation
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line is brought low by the cathode line at the same rate.
During one word time, no cathode lines are scanned by the
cathode driver. The PIK waits 56 word times (approximately
18 ms) after the low key line is first detected to insure
that a key is actually pressed. It then waits another 4.5 to
12 ms to negate the effects of key bounce, which results
in multiple entries. Finally, it loads into its key buffer an
eight-bit keycode corresponding to the key line and cathode
line which are simultaneously low. Up to seven keys can be
entered before the key buffer is full; keys pressed after that
are simply “‘lost”*—that is, not stored in the key buffer—
until a key has been processed and there is room for another,
2-35. DISPLAY

2-36.  Data is output from the calculator through a display
module consisting of 13 character positions. Each position
is capable of displaying a character represented by a pattern
of seven segments, plus an additional segment for the
decimal point. (See figure 2-4.) Each segment is a group of
light-emitting diodes (LED’s); therefore, each segment must
be forward-biased (that is, simultaneously have both its
cathode grounded and its anode driven) if it is to light.
Grounding of the cathodes and driving current through the
anodes occurs sequentially during recurrent scans regulated
by the ACT in conjunction with the cathode driver IC and
ROM 0 as follows.

2-37. At each character position, all eight LED segments
share a common cathode. (See figure 2-5.) Every 15 word
times, the RCD pulse sent by the ACT to the cathode driver
IC triggers a scan of the cathode lines. (See figure 2-6.)

Principles of Operation
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Figure 2-4. Displayed Digit Structure

This scan successively grounds the common cathode at each
character position, so that every 15 word times, all eight
LED segments at each character position have their cathode
grounded for 1 word time. During the first word time of every
15-word-time cycle, cathode line C1 is grounded; but since
this cathode line does not go to the display, no character
position is lit during this word time. During the last word
time of every 15-word-time cycle, there is no cathode line at
ground potential; hence for this word time also, no character
position is lit. At the end of each word time, ROM 0 sends a
strobe (STR) pulse to the cathode driver IC, which then
grounds the common cathode of the LED segments in the
next character position.
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Figure 2-5. Anode and Cathode Drive Lines
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2-38.  The STR pulse simultaneously triggers a sequential
scan of the anode drivers. The particular anodes to be driven
during each word time are determined by ROM 0 in accor-
dance with a code received from the ACT. For example, to
display the digit 8 with a decimal point, the anodes of seg-
ments A through H are successively driven as shown in figure
2-7. Each anode driver pulse is seven bit times long, with the
exception of that for segment H which is five bit times long.
Although only one segment in one character position is lit

HP-19C

at any given instant, the scan rate is sufficiently high that
the flickering of the displayed number cannot be seen, since
the eye cannot detect flicker at refresh rates greater than
about 100 per second. Current to drive the LED’s is provided
by Vy through Q1. The intensity of the display is governed
by the values of R2 and R3, which constitute a voltage
divider across Q1. By changing the value of R3, the display
intensity can be adjusted dimmer (larger value) or brighter
(smaller value).
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2-39. PRINTER

2-40. The HP-19C contains a moving-head, thermal
printer. Appropriate printer drive circuitry, interfacing
between the printer and the PIK, is provided also.

2-41. Printer Mechanism

2-42.  The printer mechanism consists of three major
portions:

a. Paper drive mechanism.
b. Print head.

¢. Print head drive mechanism.

2-43. Print Head. The print head consists of a column
of seven 10-ohm, thin-film resistors deposited on a ceramic
substrate. (See figure 2-8.) When energized by electrical
pulses, the resistors heat to 350°C, then cool tobelow a certain
temperature threshold within 5.1 milliseconds. As the print
head travels across the heat-sensitive paper, the selectively
pulsed resistors leave a trail of dots. Each dot, approximately
0.3 mm on a side, is the result of a chemical reaction in
the paper, which is coated with two types of pulverized
thermo-reaction compounds plus a binder. The chemical
reaction changes the color of the paper at the point of heat
application. Codes contained in the PIK regulate the pulsing
of the resistors, so that the dots are arrayed in patterns seven
high by five wide, each representing an alphanumeric
character. Spacing between character patterns is two dots
wide.

RESISTORS

4 1

(COMMON) —

Figure 2-8. Print Head

2-44. Print Head Drive Mechanism. The print head
travels along a drive screw with a double helix thread, driven
by a fast-response, ironless-armature, dc motor. Characters
are printed, right-justified, as the print head moves from right
to left; paper is advanced as the print head returns right to
its “*home’ position (the right-hand wall of the printer
mechanism). A printed line contains up to 18 characters.
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2-45. Printer Drive Circuitry

2-46.  The printer drive circuitry. located on the printer
PCA., consists of five major portions:

a. Motor drive.

b. Motor speed control.
Print head current Co-ntmlA

d. Power regulator.

e. Voltage reference.

2-47. Motor Drive. The printer motor drive is regulated
by the FWD, REV, and BRK signals from the PIK. The
FWD (forward) signal turns on Q5 and Q4, sending current
supplied by Vg into the positive terminal of the motor and
out of the negative terminal. This drives the motor clockwise
and the print head to the left. When a distance equivalent
to 20 characters is reached (approximately the left-hand wall
of the printer), the PIK drops the FWD signal and then pulls
the REV (reverse) signal high. This turns on Q3 and Q4,
again sending current into the positive terminal of the motor,
which therefore continues rotating in the same direction.
However, because the drive screw has a double rather than
single-helix thread, after the print head carrier reaches the
left-hand wall of the printer it follows the other helix thread
back to its home position. Thus, the necessity of reversing the
direction of motor rotation is avoided. When the print head
carrier reaches its home position, it closes a switch which
grounds the HOM line fed to the PIK. The PIK then drops the
REV signal and applies the BRK (brake) signal, which turns
on a transistor within Ul, for approximately 100 mil-
liseconds. This transistor shorts the motor leads, thereby
braking motor rotation.

2-48. Motor Speed Control. The speed of the motor is
regulated only while the FWD signal is applied, using a
combination of analog and digital techniques. During sample
periods of about 1.5 milliseconds FWD is allowed to float
low, so the motor is a free-running generator during these
intervals. The back emf (electromotive force) generated by
the motor in this condition, which is linearly proportional
to the speed of the motor, is sampled by a comparator
within U4 which compares it to a constant 1V reference
provided by the voltage reference circuitry. The output of the
comparator (Vy) is fed to the PIK, which uses it to gate
the FWD signal. If the back emf is less than the reference
voltage, the motor speed is too slow, so FWD is restored
by the PIK at the end of the sample period. If the back emf
is greater than the reference voltage, the motor speed is too
fast, so FWD is not restored by the PIK at the end of the
sample period. Since the mechanical response time of the
motor is much longer than the sample period (the sample
rate is a relatively high 660 per second), the pulsed power
input to the motor is averaged out, resulting in a steady motor
speed. Unlike FWD, which is applied intermittently as a
result of the technique described above, REV is applied over
the entire interval between the dropping of FWD and the
application of BRK. Therefore REV functions as a fast-
forward signal, and the print head carrier moves left-to-
right more quickly than it does right-to-left.

)
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2-49.  Capacitor C6 eliminates high-frequency noise
spikes that could cause differential input to the comparator
not related to motor speed. Resistors RS and R6 constitute
a voltage divider to scale the back emf down to approxi-
mately 1V. By adjusting timmer R5, the motor speed can be
varied (within certain limits). Since the time during which
printing occurs is determined only by the number of char-
acters to be printed, this adjustment of the motor speed varies
the length of the printed line.

2-50. Print Head Current Control. Seven high-
current NPN transistors, located within Ul and U2, act as
switches to allow current to flow through the print head
resistors when energized by the R, through R- outputs from
the PIK. When the base of a transistor is energized by the
source current of 12 mA, the transistor turns on, allowing
about 500 mA to flow from Vg through the print head
resistor and the transistor to ground.

2-51. Power Regulator. To maintain uniform print
contrast, the print head resistors must develop approximately
the same temperature each “time they are energized, in-
dependent of fluctuations in Vy. This is accomplished
through power regulation circuitry, consisting of the thick-
film resistor-capacitor-diode network U3 and comparators
located within U4. This essentially constitutes a pulse-width
modulation control circuit.

2-52.  The power regulation circuit ensures a constant
rms voltage at the R, through R; outputs of the PIK by
varying the duty cycle of the STB (strobe) signal, which is
fed to the PIK, in inverse proportion to the square of Vj,.
The STB signal is generated by an oscillator consisting of
portions of U3 and a comparator within U4, Its frequency is
fixed, with a nominal value of 10 kHz. Another comparator
within U4. fed by the oscillator output and a 3.95V offset
voltage, acts as an inverter to insure proper switching. The
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output of the inverter is fed to a third comparator within
U4 which, together with resistor R4 and a capacitor within
U3, determine the duty cycle of the STB signal. By adjusting
trimmer R4, the print intensity can be varied.

2-53. Voltage Reference. The 1V reference used by
the motor speed control circuit, and the 3.95V offset used
by the power regulator, are supplied by a tapped voltage
divider across a zener diode located within U3.

2-54. POWER SUPPLY

2-55.  Quick-charge nickel-cadmium batteries are the
primary power source for the HP-19C. The +5.0 Vdc nomi-
nal battery voltage is converted to +6.25 Vdc and to —12.0
Vdc by a transistor inverter circuit located on the printer
PCA and shown in figure 2-9,

2-56.  Transistor QI and toroidal transformer T1 form the
basic inverter circuit. With feedback from winding A, QI
oscillates at a frequency of 30 to 200 kHz, depending on
the state of battery charge. Winding B of T1 forms the
transformer primary from which Vgg is derived; CRI1
rectifies and C2 filters the voltage from winding B. The
voltage from winding C is rectified, filtered, and doubled by
the combined actions of CR2, CR3, and C4 to produce the
output voltage V. Voltage regulation of Vg is provided by
controlling the frequency of oscillation of Q1 through the
combined action of zener diode CR4 and transistor Q2.

2-57. The CMOS IC’s are powered by Vg, which is
obtained from either Vg or Vg, via circuitry located on the
logic PCA. (See figure 2-10.) During normal calculator
operation, Vg is greater than V. Therefore, CRS is reverse-
biased and CR4 conducts, supplying Vg at approximately
Vgss. When the calculator is turned off, the anode of CR4
goes to ground potential. Therefore, CR4 is reverse-biased
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Figure 2-9. HP-19C Power Supply Circuitry
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and CRS conducts, supplying Vg at approximately Vguo.
While no power is applied—as when batteries are being
changed—Vy is supplied by stored charge in C5.

3 . VS
i

C5 CR4 CR5

g VSS VB&T

Figure 2-10. CMOS Power Supply Circuitry

2-58. BATTERY CHARGING

2-59.  Figure 2-11 illustrates the battery charging cir-
cuitry, which is located on the printer PCA. The ac adapter/
recharger is a transformer that drops the line voltage to about
12.8 Vac at the recharger input terminals of the calculator.
Diodes CRS5 through CRS8 rectify the alternating current.
‘When the calculator is off, the RCHR line is connected to the
Vpar line at the OFF/PRGM/RUN switch (see figure 4-12),
and the battery is charged through R9 and R10. When the
calculator is on, the CHG line is connected to the Vg line
at the OFF/PRGM/RUN switch, and the battery is charged
through R10 .

Note: With batteries removed, the calculator will
not be damaged by connecting the ac adapter/
recharger to the input terminals; however, it will
not operate correctly until the batteries have been
reinstalled.
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2-60. POWER-ON RESET

2-61.  Circuitry located on the logic PCA (see figure 2-12)
ensures that the logic contained within the ACT comes up in
the correct logic state when power is applied to the calculator.

2-62.  Basically, when power is applied, Q6 is turned off;
Vg rises and the voltage across C4 also rises, resetting the
ACT. If Vg drops a certain level below Vg, Q6 turns on and
discharges C4, forcing the ACT to reset again. This can
occur a number of times until Vg and Vg are stable. The
effect of switch contact noise at turn-on is counteracted by
this circuit.

2-63. POWER-OFF

2-64.  Circuitry located on the logic PCA (see figure 2-13)
ensures that the CMOS IC’s are disabled before Vgg drops
below 5.5V. This protects their contents from being altered
or destroyed. When power is turned off, Cl discharges
through R4 and Q2 to Vj, which is dropping below V.
Q2 turns on, pulling PORO low through CR2.

2-65. SWITCH DECODING

2-66.  Circuitry located on the logic PCA (see figure 2-14)
is used by the ACT, in conjunction with its FO output flag,
F2 input flag and its KSA, KSC, and KSE lines, to decode
the OFF/PRGM/RUN and print mode switches as follows.

a. When the OFF/PRGM/RUN switch is set to PRGM, the

PRGM line from the logic PCA is connected to Vgar.
This turns on Q3, which pulls the emitter of Q5 low.

When flag FO goes high, Q4 turns on. This turns on Q5
(since its emitter is near ground) which pulls flag F2

‘5————5 Pl >—-———:§F% =

low.
[ BOTTOM CASE
ASSY
CHG i RED N
< J8 < >
TO
RCHR
, RED 4
o i
[ el
-
{ —— 45V

Figure 2-11. Battery Charging Circuitry
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POR

Figure 2-12. Power-On Reset Circuitry

Figure 2-13. Power-Off Circuitry

R6& RI10
FO
RT
AAA Q3 i
PRGM a5
R8
Vss ——F2
R9 ¢—KSE
y
FOE

Figure 2-14. Switch Decoding Circuitry
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b. When the OFF/PRGM/RUN switch is set to RUN, the
PRGM line trom the logic PCA floats. The base of Q3
is held low through R6, so Q3 is turned off. Vg pulls
the emitter of Q5 high through R8. When FO goes high,
Q4 turns on. However, Q5 cannot turn on, so F2 floats
high.

¢.  When the print mode switch is set to MAN, the FOE
line is connected to the KSA line. When FO goes high,
Q4 turns on, pulling FOE, and therefore also KSA,
low.

d. When the print mode switch is set to TRACE, the
FOE line is not connected to a key line. Therefore when
FO goes high, only key line KSE, which is connected
directly to FOE, goes low.

e. When the print mode switch is set to NORM, the FOE
line is connected to the KSC line. Therefore when FO
goes high, both KSE and KSC go low.

2-67. In addition to its use for switch decoding in the
circuit described above, R10 is used for chip enable. When
flag FO goes high, R10 keeps it at a level that causes ROM 3
to turn off and ROM 7 to turn on during switch interrogation.

2-68. SYSTEM OPERATION

2-69.  While the calculator is on but idle, the ACT
continually refreshes the display and simultaneously calls
and executes instructions from a microprogram loop in
ROM 0. These instructions tell the ACT to:

a. Check its flag lines to determine whether a low battery
level has been detected (F1) or the position of the
OFF/PRGM/RUN switch has been changed (F2).

b. Interrogate the PIK to determine whether a key has been
pressed.

2-70.  If akey has been pressed, the ACT asks the PIK key
buffer for the keycode of the key pressed, then loads into
its key buffer an eight-bit keycode corresponding to that key.
If the key pressed is a prefix key, the ACT continues re-
freshing the display and monitoring the keyboard and status
until the next key is pressed. Instructions from ROM 0 then
merge the keycodes for the prefix and subsequent key(s) into
a single, eight-bit, merged keycode, which the ACT pro-
cesses before going back to the microprogram loop in
ROM 0.

2-71.  To fetch an instruction from a ROM, the ACT
places the 12-bit address of the instruction onto the IS/IA
line during bit times t,; through t,;. (See figure 2-15.) In
response, the ROM containing the location addressed places
the 10-bit contents of that location onto the IS/IA line during
bit times ty; through t;;. Usually, these contents are an
instruction to be executed by the ACT, and the ACT
generates @ SYNC pulse during the same interval to signify
to the PIK and DS 0 through DS 2 that an instruction is
present on the IS/IA line. Each of these IC’'s monitors the
instruction to check whether action (such as sending or
receiving data) is required of it. The ACT executes the
instruction during the following word time, and increments
the contents of its instruction address register by 1 to specify
the new address.
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Figure 2-15. DATA, SYNC, and IS/IA Timing

2-72.  Whenever an instruction is on the IS/IA line, a
pulse is also present on the SYNC line. Frequently, how-
ever, the instruction in the location addressed specifies
branching to an address elsewhere in the same ROM. For
many such instructions, this branch address is stored as 10
bits in the location immediately following the location
containing the branch instruction. In this case, the ACT
suppresses the SYNC pulse, signifying to the PIK and DS 0
through DS 2 that the information now appearing on the
IS/IA line during bit times tys through t;; is an address rather
than an instruction. Therefore, these IC’s do not respond to
it. The ACT, however, inputs the branch address from the
IS/IA line into its program counter and sends it back out of
its instruction address register during the next word time.

2-73.  If the instruction output by the ROM specifies a
transfer of data, the transfer is made serially, least signifi-
cant bits first, over the DATA line. The IC’s involved wait
two bit times following the end of the SYNC pulse before
they begin the data transfer; thus, the 56-bit transfer begins
at bit time L, of the following word time.

2-74.  Meanwhile, using instructions from ROM 0, the
ACT continually outputs the number represented in its C-
register to the calculator display as follows. The number is
formatted using instructions from ROM 1, selected accord-
ing to whether the user has specified FIX, SCI, or ENG.
Each character to appear in one of the 13 positions is
represented by four bits in the A-register and four in the B-
register. (Four of the remaining eight bits in the A-register
serve as a counter to time the blinks of the decimal point
when a low battery level is detected.) The four bits in the
A-register represent, in BCD, the digit or letter; those in the
B-register signify whether the character position is to display
a minus sign or decimal point. During bit times t, through
t;, the ACT sends over the IS/IA line to ROM 0 the four
bits in the A-register for one character position. During bit
times t, through tg, it sends three bits from the B-register—
recoded from the previous four—for the same character
position. During t, through t, of the following word time, the
ACT sends to ROM 0 the seven bits of information for the
next character position in the display, and so on.
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3-1. INTRODUCTION

3-2.

Procedures for assembly-level service of the

HP-19C consist of the following:

d.

Isolate the cause of a problem to a malfunction in a
particular assembly: refer to table 3-1.

If necessary, check out the ac adapter/recharger: refer
to paragraph 6-7.

If necessary, check out the battery pack: refer to

paragraph 6-4.

Disassemble the calculator to permit replacement or
repair of the assembly believed to be causing the
problem: refer to paragraph 3-3.

Reassemble and test the calculator to determine if it is
tunctioning properly using:

(1) The Abbreviated Operational Test, paragraph 5-14.
(2) The Full Operational Test, paragraph 5-20.

Table 3-1. Assembly Failure Symptoms

ASSEMBLY

=4
&5
g
FAILURE* o = <
7))
i < =
2 | ¢ -
= ) 5 e
5 = = < o
& | a e =
5 -9 < &= - E
FAILURE & o e = El 5 ; >
SYMPTOM 0 = 2 oS < = 2
T z z = B = <
g = = =17 2 > O
¥ 2] o
. & g 22 8 = =
=
Calculator inoperative; no display. 1 B 3 2 3

Calculator operative on battery pack only.

=2

Calculator operative on ac adapter/

recharger only. 2 .: i
Printer not operating correctly. (Refer i 3 >
also to table 4-6.)
Print functions cause blank display. 1 2
Printer burns hole in paper or turns paper 5 4 3
dark blue. 1 o =
Functions inoperative or give incorrect | - 3
results. -
Low battery indication not operating
correctly. !
No key entry. 1 2
Numbers cannot be stored and recalled. 1
Digit(s) and/or segment(s) missing or
R 2 3 1
added in display. (3) (2] (1)

*The numbers in the columns indicate the recommended order of replacement. The order for each symptom is based on the probability of assembly
failure plus the relative ease of replacement.
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3-3. DISASSEMBLY AND REASSEMBLY

3-4, The following procedures describe in detail the
disassembly and reassembly of the HP-19C. The procedures
are presented in the following order:

a. Paper Removal: paragraph 3-6.

b. Battery Pack Removal: paragraph 3-8.

c. Case Separation: paragraph 3-10.

d. Logic PCA and LED Display Removal: paragraph 3-12.

e. Keyboard/Topcase Assembly Parts Replacement:
paragraph 3-14.

(1) Display Window Replacement: paragraph 3-15.
(2) Slide Latch Replacement: paragraph 3-16.

(3) Top/Bottom Case Connector Replacement:
paragraph 3-17.

f.  Printer Removal: paragraph 3-18.
g. Printer PCA Removal: paragraph 3-20.

h. Rubber Foot Removal and Replacement: paragraph
3-22.

I.  Flex-Cable Disconnection; paragraph 3-25.
J.  Flex-Cable Reconnection: paragraph 3-27.
k. Printer PCA Replacement: paragraph 3-29.
l. Printer Replacement: paragraph 3-31.

m. LED Display Replacement: paragraph 3-33.
n. Logic PCA Replacement: paragraph 3-35.
0. Case Reattachment: paragraph 3-37.

p. Battery Pack Replacement: paragraph 3-39.
q. Paper Replacement: paragraph 3-41.

3-5. For addiitonal aid in disassembly and reassembly,
see the HP-19C Exploded View, figure 7-1.

3-6. Paper Removal

3-7. Remove the paper from the calculator as follows:

CAUTION

Do not attempt to remove the paper from the print-
er by pulling it in a direction opposite to its normal
travel. To do so could damage the paper advance
mechanism.

a.  Open the paper cover by sliding the paper cover latch
to the right.

b. Tip the calculator over so that the paper roll drops out
of the printer, then tear off and discard the roll.

¢.  Switch the calculator ON. Press B and hold until
the paper no longer advances, then pull the remaining
paper in the same direction until it is free of the printer.
Switch the calculator OFF.,

3-2
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3-8. Battery Pack Removal

3-9. Remove the battery door and battery pack as
follows:

4. Hold the calculator in one hand and place your thumb or
forefinger in the recess in the battery door. Press toward
the bottom of the calculator until the door snaps free.
Remove the door by tilting its top toward you.

b. Turn the calculator over and gently shake until the
battery pack falls into your hand.

3-10. Case Separation

3-11.  Scparate the keyboard/topcase assembly from the
bottom case as follows:

a. Place the calculator face down. With a small. flat-blade
screwdriver, lift up the upper edge of the rubber foot
at the upper right corner of the bottom case. With a
small Phillips screwdriver, unscrew the screw under-
neath. Turn the calculator over, hold the rubber foot
open with your finger, and gently shake the screw out.
Discard the screw.

b.  Lift up the lower edge of the rubber foot at the upper
left corner of the bottom case, and unscrew the screw in
the well underneath. Shake out and discard the screw as
above.

¢. Unscrew, remove, and discard the two screws at the top
of the battery well and the one screw near the ac adapter/
recharger pins.

d. Hook your left thumbnail between the bottom case and
top case at the left of the printer, then separate the cases
until resistance is felt.

e. Hold the calculator as shown in figure 3-1, grasping the
edges of the logic PCA with your thumb and middle
finger. Lift the keyboard/topcase assembly, with the
logic PCA connected to it, straight up from the bottom
cdse.

Figure 3-1. Separating Cases
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3-12. Logic PCA and LED Display Removal

3-13. When the keyboard/topcase assembly has been
separated from the bottom case, the logic PCA—with the
LED display connected to it—will be found connected to
the keyboard PCA via a cable soldered to the logic PCA.
To disconnect the logic PCA from the keyboard PCA, grasp
the keyboard/topcase assembly and logic PCA as shown in
figure 3-2. Gently but firmly pull the logic PCA straight out
from the keyboard PCA until the wires in the cable dis-
engage from the connector on the keyboard PCA. The LED
display can then be removed by grasping its ends and care-
fully pulling it free of the connector pins on the logic PCA.

Figure 3-2. Separating Logic PCA From Keyboard PCA

3-14. Keyboard/Topcase Assembly
Parts Replacement
3-15. Display Window Replacement. If the display

window is scratched or otherwise damaged, replace it with a

new window as follows:;

a. Place the keyboard/topcase assembly face down. Insert
a small flat-blade screwdriver between the rib on the
display window and one of its retaining tabs. Pry them
apart slightly and gently press downward on the window
until the window is free of the tab. This should require
only a very small movement.

b.  While holding the window disengaged from its retaining
tab with your thumb, with the screwdriver pry the
window free of the other retaining tab, and with your
thumb push the window out.

c. Place the new display window tilted into the cut-out in
the top case with its short, hooked lip engaged around
the top edge of the cut-out,

Note: The top edge of the display window should
not be touching the chrome strip above the
cut-out.

d. While keeping the window engaged in the slot by main-
taining forward pressure with your thumbs, press down
with your forefingers until the window snaps secured
into the cut-out. Ensure that both sides of the window are
securely shut.

Assembly-Level Service

3-16. Slide Latch Replacement. If the paper cover
slide latch is damaged, remove it from the rest of the key-
board/topcase assembly and insert a new latch as follows:

a. Pull up on the catch until the ears snap free of their
retaining stubs in the top case.

b.  Grasp the latch from below and push it up through the
square hole until it is free of the topcase.

c. Insert a new latch into the hole from the inside of the
topcase.

d. Hold the latch flush with the top surface of the topcase
with your finger below, and gently pull the two latch
ears toward the printer cut-out until they snap over their
retaining stubs.

3-17. Top/Bottom Case Connector Replacement.
If the top/bottom case connector (9, figure 7-1) is damaged,
remove it and replace with a new connector as follows:

a. Carefully note its configuration with respect to the top
case.

b. Remove the screw securing the connector to the top
case, and discard the screw and connector.

c. Place a new screw in a new connector. Its threads will
treely pass through the proper hole.

d. Place the connector in the proper psoition, with its
largest face engaged in the slot in the bottom case rib.
Tighten the screw, being careful not to apply excessive
torque.

3-18. Printer Removal

3-19.

a. With long-nose pliers, carefully disconnect the red and
black motor leads and two white home switch leads
from the long side of the printer PCA. Remove both sets
of leads from behind the connectors on the printer PCA,
then position the motor leads over the battery well.

Remove the printer as follows:

b. Manually rotate the drive screw (14, figure 7-2) until
the head carrier is positioned against the right side of the
printer mainframe.

¢. Unscrew the three screws securing the printer to the
bottom case, being careful not to touch the printer drive
screw or oscillator stabilizer (8, figure 7-2) with the
shaft of the screw-driver when loosening the screw
below.

d. Orient the calculator with the printer to your right. Lift
up the printer with your right hand and remove the three
screws and grommets, then raise the top of the printer
PCA with your left forefinger under the printer cable
connector.

CAUTION

In the following step, do not sharply bend the flex-
cable. To do so can damage it.

e. Hold the printer PCA in this raised position by placing
your second finger under the 12-pin connector, then
move the printer away from the bottom case, uncurling
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the flex-cable until it lies straight and flat between the
printer and the connector on the printer PCA.

3-20. Printer PCA Removal
3-21. Remove the printer PCA from the bottom case as
follows:

a. Disconnect the two red ac adapter/recharger leads from
the lower corner of the printer PCA.

b. With a small. flat-blade screwdriver, raise the lower
portion of the printer PCA until it clears the small bosses
in the lower corners of the bottom case, then with your
right thumb and forefinger lift up the upper portion of the
printer PCA until it clears the large boss on the battery
well.

¢. Slide the tlexed printer PCA to the left until the four
tabs on the lower portion of the printer PCA clear the
slots in the battery well and the printer PCA is free of
the bottom case.

3-22. Rubber Foot Removal and Replacement

3-23.  If the rubber foot adjacent to the ac adapter/
recharger pins is damaged, discard the bottom case and use
a new case when reassembling the calculator.

3-24,

Lift its upper end with a small, flat-blade screwdriver.

If any of the other three rubber feet is damaged:

Grasp the foot firmly with long-nose pliers and pull it
free of the bottom case.

¢. Insert the tail of a new rubber foot through the slot in
the bottom case from the outside, configured such that
the foot will rest it its recess in the bottom case.

d. With long-nose pliers, pull the tail through the slot until
its shoulder passes through the slot, locking the foot in
the bottom case.

e. With diagonal cutters, cut off the tail above the shoulder
inside the bottom case.

3-25. Flex-Cable Disconnection

3-26.  To detach the flex-cable from the connector on the
printer PCA, insert the small end of the cable connector tool
(part number T-155435) into the connector, positioned
between the connector contacts and the cable contacts, then
pull the cable and tool together out of the connector.

3-27. Flex-Cable Reconnection

3-28.

a. Check whether the end of the cable is tolded. If not.
told it 1.5 millimeters (1/16 inch) trom the beginning of
the exposed contact ared.

To reconnect the flex-cable to the printer PCA:

b. Place the connector tool in the fold of the cable.

¢. Carefully insert them together, with the exposed contact
area of the cable end facing up, into the connector on the
printer PCA.

d. Remove the connector tool.

3-29.

3-30.

3-31.

g

d.
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Printer PCA Replacement

To return the printer PCA into the bottom case:
Place the printer PCA in position on the bottom case.

Press the tabs on the printer PCA down and slide the
printer PCA to the right until the four tabs enter the slots
in the battery well.

Continue to slide the printer PCA to the right until the
tabs are fully engaged in the slots, the upper portion of
the printer PCA clears the battery well, and the two
small bosses in the bottom case are engaged in their
mating holes in the printer PCA.

With long-nose pliers, connect the two red ac adapter/
recharger leads to the printer PCA.

Printer Replacement

2. To return the printer into the bottom case;

Ensure that the motor leads are positioned between the
motor adapter plate and the printer mainframe, the home
switch leads are positioned toward the opposite side of
the mainframe, the head carrier is positioned at the right-
hand wall of the mainframe, and the flex-cable is
secured in the connector on the printer PCA.

Raise and hold the upper portion of the printer PCA
as when removing the printer, then rotate the printer
away from you until it is upside down.

Move the printer directly toward you in a straight line
so that the flex cable passes beneath the printer PCA,
being careful not to sharply bend the cable.

Release the printer PCA, rotate the printer 180° away
from you, and place the three grommets, with screws
inserted, into the slots on the printer.

Place the printer in position, ensuring that the stubs on
the lower front of the printer are above the printer PCA
and the cable connector on it.

Ensure that free opening of the paper window is not
impeded by its heat-staked pin rubbing against the
bottom case assembly. If it is, trim off the excess or
heat-stake again until the paper cover opens freely.

Tighten the three screws securing the printer to the
bottom case, being careful not to touch the printer drive
screw or oscillator stabilizer with the shaft of the
screwdriver when tightening the screw below.

With long-nose pliers, insert the red and black motor
leads into their connectors in the printer PCA.

Position the motor leads first between the 12-pin con-
nector and the battery well, then between the 10-pin
connector and the battery well, and pull any slack up
against the side of the printer mainframe.

Position the two white home switch leads between the
12-pin connector and the battery well, above the motor
leads.

Insert the home switch leads into their connectors in the
printer PCA, and pull any slack up against the side of the
printer mainframe.
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3-33. LED Display Replacement CAUTION

. SR . In the following step, be careful not to severel
3-34. To connect the LED display to the logic PCA: R othem%se dgmage the wires in the cabley.r

To do so could impede proper operation of the
CAUTION calculator.

Avoid touching the lens of the display with your
fingers.

c.  With your thumb, carefully press a few wires at a time
firmly into their sockets. (See figure 3-4.) If necessary,
push individual wires carefully with needle-nose pliers
until each wire is secured in its socket.

a. Ensure that the 3/16-inch rubber shim is in position on
U7 and is not loose. (See figure 3-3.)

SHIM

Figure 3-4. Securing Logic PCA to Keyboard PCA

3-37. Case Reattachment

3-38.  Reattach the keyboard/topcase assembly to the
bottom case as follows:

a. Ensure that the display window, slide latch, and top/
EREREHBHLELE RS bottom case connector are in place, as described in

paragraphs 3-15, 3-16, and 3-17, respectively.
b. Hold the keyboard/topcase assembly, with the logic
Figure 3-3. Rubber Shim Peosition PCA hanging out from it, over the bottom case as shown

in figure 3-5.
b. Hold the display by its ends and align its holes over the
21-pin connector on the logic PCA.

c. Press down on the display until it is secured to the pins.
Note: These pins have stops designed to prevent
over-insertion and to ensure proper display
location.

3-35. Logic PCA Replacement

3-36.  To connect the logic PCA to the keyboard PCA:

a. Ensure that the abrasion shield is in position on the
circuit side of the logic PCA and is not damaged or
loose. (Refer to paragraph 4-25.)

b. Hold the keyboard/topcase assembly upside down, then Hah
position the logic PCA over it such that the wires in the R
cable enter the holes in the connector on the keyboard Figure 3-5. Positioning Keyboard/Topcase
PCA. Assembly Over Bottom Case
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¢. Lower the keyboard/topcase assembly slowly until the
tips of the 10- and 12-pin connectors from the printer
PCA begin to protrude through their mating holes in the
logic PCA.

d. Engage the lip on the inside-bottom of the topcase, in
the catch on the inside-bottom of the bottom case. With
your thumb, press down on the PIK until the connector
pins are secured in their mating holes. (See figure 3-6.)

Note: These pins have stops designed to prevent
over-insertion into the holes. Do not press so
hard that the pins enter the holes further then their
stops allow.

Figure 3-6. Securing Logic PCA to Printer PCA

¢. Ensure that the right-side wall of the topcase is not
caught on the printer motor. Check whether the top/
bottom case connector is caught on the edge of the
bottom case. If so, press the top case inward near the
printer until the top case closes onto the bottom case.

CAUTION

When tightening the screws in the following steps,
be sure not to apply excessive torque.

f.  Place the calculator face down, insert a new screw into
the hole near the ac adapter/recharger pins, and tighten
it.

g. Lift up the rubber feet at the upper end of the bottom
case (refer to paragraph 3-10), insert new screws, and
tighten them.
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h. Insert new screws into the two holes in the top of the
battery well, and tighten them.

3-39. Battery Pack Replacement

3-40.  Replace the battery pack and door as follows:

a. Place the calculator face down. Note that the battery
pack can be inserted only if it is positioned as follows:

(1) The springs contacting each of the four battery cells
must be toward the printer end of the calculator.

(2) The two center holes in the other end of the battery
pack are slightly offset to one side, as are the tabs
which are to go into them. The battery pack should
be positioned such that both tabs and holes are
offset to the same side.

b. With the battery pack positioned as described above,
insert it into the battery well so that the four tabs from
the printer PCA engage into the holes in the battery
pack.

c. Press the spring end of the battery pack down into the
battery well.

d. Place the battery door in place with the two tabs on its
lower edge (adjacent to the finger recess) engaged in
the slots in the bottom case (adjacent to the feet).

e. Press down on the top corners of the battery door until
it snaps shut.

3-41. Paper Replacement

3-42.  Insert a new rool of paper into the calculator as
follows:

a. Using a straightedge, tear off and discard the first 2/3
turn of the roll to ensure that no glue, tape, or other
foreign matter is on the paper. The leading edge of the
paper should be torn straight across so that it is not
crooked or jagged. Do not fold the paper; if this is done,
the double thickness of the paper edge may impede the
paper advance.

b.  Place the paper roll in the paper cover so that it unrolls
into the printer from below.

. With the eraser end of a pencil, push the leading edge
of the paper beneath the two guides at the bottom rear
of the printer. Continue to push the paper until it stops.

d. Switch the calculator ON, then press B and hold
until the paper passes above the tear bar.

e. Tear off the excess paper, then switch the calculator
OFF and close the paper cover.



Component-Level Service

4-1. INTRODUCTION

4-2. This section presents information to assist in
troubleshooting and repairing the HP-19C to the component
level. Included are the following:

a. Power supply troubleshooting: paragraph 4-6.
b. System timing troubleshooting: paragraph 4-8.

¢. Component failure symptoms for the logic PCA: para-
graph 4-14 and table 4-3.

d. Troubleshooting hints for the logic PCA: paragraph
4-16.

e. Display troubleshooting: paragraph 4-18.
f.  Printer problems and solutions: table 4-6.
g. Replaceable parts lists for the:

(1) Printer PCA: table 4-2.
(2) Logic PCA: table 4-5.
h. Component location diagrams for the:
(1) Printer PCA: figure 4-5.
(2) Logic PCA: figure 4-10.
i. Schematic diagrams for the:
(1) Printer PCA: figure 4-6.
(2) Logic PCA: figure 4-11.
(3) Keyboard PCA: figure 4-12.

4-3. Component-level service of the HP-19C should
begin with checking the power supply voltages (refer to
paragraph 4-6) and then the system timing waveforms (refer
to paragraph 4-8). If the power supply is functioning
properly and all system timing waveforms are present, refer
to Printer Assembly Troubleshooting (paragraph 4-26) for
printer problems or Component-Level Troubleshooting
(paragraph 4-10) for all other problems.

4-4. After all repairs have been made to the calculator,
the following performance tests should be run to ensure
proper functioning of all components on the logic PCA:

a. The Abbreviated Operational Test, paragraph 5-14.
b.  The Full Operational Test, paragraph 5-20.

4-5. When the above tests show that all components on
the logic PCA are functioning properly, ensure that the
rubber shim and abrasion shield are properly located and
secured on the logic PCA. (Refer to Logic PCA Mechanical
Parts, paragraph 4-23.)

4-6. POWER SUPPLY TROUBLESHOOTING

4-7. Specifications for the various power supply
voltages are given in table 4-1. If Vg and Vg are within
specifications but Vg is not, the cause is probably failure of
one of the following components (all located on the logic
PCA): CR4, CRS5, CS5. If either Vg or Vg is not within
specifications, the cause is probably failure of one or more
of the components on the printer PCA. To isolate the faulty
component(s), begin by checking the anodes of CR1 and

CR3 to determine if the oscillator is working properly. (See
figure 4-1.)

Table 4-1. Power Supply Troubleshooting

SPECIFICATIONS
VOLTAGE
vDC RIPPLE (MYV)
Vg 441058
Vs 5510 6.5 250 max
Ve —11.0 to -13.0 250 max
Vs 55t06.5 250 max

PCR1

PCR3

TEST POINTS: ANODES OF PCR1 AND PCR3
OSCILLOSCOPE TIME BASE: 2 uS/DIV
VERTICAL GAIN: 5 V/DIV

Figure 4-1. PCR1 and PCR3 Anode Waveforms

a. If the oscillator is working and:

(1) Mg is high, it is likely that either CR4 or Q2 is
faulty. If Q2 is found to be faulty, this may be due
to failure of CR4. Therefore, CR4 should be
replaced whenever Q2 is replaced.
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(2) N is low, it is likely that either CR3, CR2, or
C3 is faulty. If CR3 is found to be faulty, this may
be due to failure of C4. Therefore, C4 should be
replaced whenever CR3 is replaced.

b. _If the oscillator is not working, measure the voltage at
the bassof Ql. ~— 1
(1) If the voltage is approximately 0.275V, it is likely

that either CR1, CR2, or RTis Taulty, and that Q1
is not faulty. If CR1 is found to be faulty, this may
be due to failure of C2. Therefore, C2 should be
replaced whenever CR1 is replaced. If replacing
these components does not result in the oscillator
working, a faulty IC could be causing excessive
loading on the Vg line, bringing Vg low.

(2) If voltage is not approximately 0.275V, it is
likely that QI 1s Taulty. Tf replacing QT does not
solve the problem and the new transistor is de-
stroyed when power is applied, it is likely that one
of the following components is faulty: CR4, Cl,
C3, C5, R1, R2. QI should again be replaced in
addition to whichever of these components is found
to be faulty.

c. ipple on Vg is too high, it is likely that either
CR1 or C2 is faulty. Si ailure of CR1 can be caused
by failure of C2, C2 should be replaced whenever CR1
is replaced. If replacing these components does not
reduce the ripple to an acceptable level, check for a
short between V¢ and some other line.

d. If the ripple on Vi is too high, it is likely that either
CR2, CR3, C3, or C4 is faulty. Since failure of CR3
can be caused by failure of C4, C4 should be replaced
whenever CR3 is replaced.

4-8. SYSTEM TIMING TROUBLESHOOTING

4-9. Figures 4-2 through 4-4 show the timing wave-

forms @1, ®2, SYNC, RCD, and STR. If ®1, 2, SYNC,

P®1

o2

4.2

TEST POINTS: PINS 16 (©2) AND 17 (1) OF ACT (LU4)
OSCILLOSCOPE TIME BASE: 1 uS/DIV
VERTICAL GAIN: 5 V/DIV

Figure 4-2. ®1 and ®2 Waveforms

HP-19C

or RCD is not present, check whether POR is held high.
If so, replace successively (on the logic PCA) Q6, CR3,
R11, and C4 until POR goes low. If POR does not go low
after replacing these components, or if ®1, ®2, SYNC, and
RCD are all not present, replace successively the ACT, L1,
and C3 until all waveforms are present. If necessary, replace
the remaining IC’s until-all waveforms are present. If only
STR is not present, replace ROM 0.

SYNC

RCD

TEST POINT: PIN 20 OF ACT (LU4)
OSCILLOSCOPE TIME BASE: 0.1 MS/DIV
VERTICAL GAIN: 2 V/DIV

Figure 4-3. SYNC Waveform

TEST POINTS: RCD: PIN 21 OF ACT (LU4)

STR: PIN 11 OF ROM 0 (LU1)
OSCILLOSCOPE TIME BASE: 5 MS/DIV
VERTICAL GAIN: 2 V/DIV -

Figure 4-4. RCD and STR Waveforms
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HP-19C
Table 4-2. Printer PCA (P) Replaceable Parts
REFERENCE HP PART
DESIGNATION NUMBER DESCRIPTION
cl 0180-2616 CAPACITOR, 60 uF, 20%, 6V
€2 0180-2615 CAPACITOR, 22 uF, 20%, 10V
C3,4 0180-2664 CAPACITOR, 3.3 uF, 20%, 15V
C5* 0160-3995 CAPACITOR, 3900 pF, 10%, 250V
Co67 0160-3456 CAPACITOR, 1000 pF, 10%, 1 KV
CR1 thru CR3 1901-1098 DIODE, switching
CR4 1902-1314 DIODE, zener, 5.62V
CRS thru CR8 1901-0704 DIODE, silicon rectifier
J1 1251-4143 CONNECTOR, cable, 9-contact
J4 thru J9 1251-0691 CONNECTOR, single socket
P2 ; 1600-0580 CONNECTOR, 8-pin
| 1600-0691 CONNECTOR, 4-pin
P3 1600-0583 CONNECTOR, 10-pin
Q1 1854-0668 TRANSISTOR, npn
02,35 1854-0071 TRANSISTOR, npn
Q4 1853-0393 TRANSISTOR, pnp
R1 0683-1525 RESISTOR, 1.5K, 5%, %W
R2 0683-1515 RESISTOR, 150}, 5%, %W
R3 0683-1025 RESISTOR, 1K, 5%, %W
R4 2100-3697 RESISTOR, trmr, 200K, 10%
R5 2100-3699 RESISTOR. trmr, 50K, 10%
R6 0698-3157 RESISTOR, 19.6K, 1%, %W
R7% 0698-0085 RESISTOR, 2.61K, 1%, ®W
R7% 0757-0279 RESISTOR, 3.16K, 1%, W
R7% 0698-3153 RESISTOR, 3.83K, 1%, %W
R8 0683-2015 RESISTOR, 2009}, 5%, %W
R9 0683-1005 RESISTOR, 101}, 5%, %W
RI10 0811-3517 RESISTOR, fusible, 152, 5%, 2W
T1 9100-3594 TRANSFORMER, toroidal
Ul, 2 1858-0044 INTEGRATED CIRCUIT, quad transistor, npn
U3 1810-0236 NETWORK, passive
U4 1826-0287 INTEGRATED CIRCUIT, quad comparator

*If C5 is replaced, bend the new capacitor over R2 before soldering it in place.

TIf C6 is replaced, bend the new capacitor over C5 before soldering it in place.

+The value of R7 is selected to achieve the proper motor speed when the head carrier is moving in the reverse direction (left to right). The nominal value of
R7 is 3.16K. If during service the travel of the head carrier in the reverse direction is found to be too slow (for example, slower than that in the
forward direction), replace R7 with a 2.61K resistor. If the travel in the reverse direction is too fast, the head carrier may not stop in its home
position but instead move continuously left and right. In this case, replace R7 with a 3.83K resistor. For more information on these abnormal
conditions, refer to table 4-6.
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NOTE: U3 1S BACKLOADED WITH LEADS BENT AS CLOSE
AS POSSIBLE TO BODY AS SHOWN. ANGLE ¢ IS

APPROXIMATELY 125°.

Figure 4-5. Printer PCA Component Location Diagram
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4-10. COMPONENT-LEVEL TROUBLESHOOTING

4-11.  To troubleshoot a problem that may be caused by
failure of a component on the logic PCA, consider the con-
tents and failure symptoms of each IC (refer to paragraph
4-14) in light of the troubleshooting guidelines given in
paragraph 4-16. For further information regarding which IC
is the most likely cause of a malfunctioning operation, refer
to paragraph 5-4. Additional diagnostic information can be
obtained by performing the Abbreviated Operational Test
(paragraph 5-14) and the Full Operational Test (paragraph
5-20). IC failures are indicated for each step of these tests
when the correct results are not obtained.

4-12.  Problems that may be caused by failure of com-
ponents on the printer PCA, other than those comprising the
power supply circuitry, are covered in table 4-6, Printer
Problems and Solutions.

4-13.  To troubleshoot a problem involving the display,
refer to Display Troubleshooting, paragraph 4-18. Note that

HP-19C

if it is necessary during the course of repair to replace the
cathode driver IC, it might also be necessary to replace R1
on the logic PCA. Refer to paragraph 4-21 for this procedure.
In addition, when the display is too dim or too bright (which
might result if ROM 0, the cathode driver IC, LQ1, or LR2
is replaced), resistor R3 on the logic PCA should be replaced
with a resistor of a different value. Refer to paragraph 4-22
for this procedure.

4-14. Component Failure Symptoms, Logic PCA

4-15.  Failure of each IC on the logic PCA can result in
Just one or a number of symptoms, which depend upon the
function and contents of the particular IC. Most of these
symptoms are listed in table 4-3. One of the IC’s on the
HP-19C logic PCA contains both data storage and read-
only-memory (ROM) within a single package (and is there-
fore sometimes termed a ‘‘data ROM’"). For this IC, the
table differentiates between symptoms resulting from failure
of the data storage portion of the IC and those resulting from
failure of the read-only-memory portion.

Table 4-3. Component Failure Symptoms, Logic PCA

COMPONENT | FUNCTION | CONTENTS

FAILURE SYMPTOMS

Ul ROM 0

e OFF/PRGM/RUN switch incorrectly decoded. (See also
ACT.)

e Correct program step number not displayed. (See also
ACT and ROM 1.)

e Correct keycode not displayed. (See also DS 2 and
ROM 7.)

e Program trace in RUN mode not operating correctly.
(See also ROM 7.)

e B3, 5T, or not operating correctly.
e No key entry. (See also ROM 3 and PIK.)
e No response to function keys. (See also PIK.)

e Blank display at turn-on. (See also ACT, ROM 1, and
ROM 3.)

Overhead e Low battery indication (blinking decimal point) not
operating correctly. (See also ACT, ROM 3, and
cathode driver.)

e One or more of the following functions not operating

correctly:
CLEAR
CLEAR BST
CLEAR RIS

e Asterisks (***) in printout incorrect or missing. (See also
PIK.)

e Executes function other than that selected. (See also
ROM 3.)

e No printout. (See also PIK and ROM 7.)
e Prefix key(s) ignored. (See also ACT.)

4-4
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Table 4-3. Component Failure Symptoms, Logic PCA (Continued)
COMPONENT | FUNCTION CONTENTS FAILURE SYMPTOMS
; Missing digits, incorrect or missing segments in
Ul Anode display. _
Drivers y
Incorrect character(s) in display of Error.
Incorrect decimal point, sign, or blank. (See also
ROMO0.)
Incorrect formatting. (See also DS 2.)
One or more of the following functions not operating correctly:
(In]
=
B3] ()
8 (og) =
[=H) T+
s
ROM 1 Math GRE m
Functions
Overflow not operating correctly,
Indirect label search skipping or not finding labels. (See also
Us ROM 3.)
Correct program step number not displayed. (See also
ACT and ROM 0.)
Blank display at turn-on. (See also ACT, ROM 0, and
ROM 3.)
Incorrect character(s) in display and printout of Error.
Unable to switch from one print mode to another.
Indirect Storage Storage and/or recall with indirect register(s) R, through
Registers R, R2g, not operating correctly.
through Risg
S LAST X not operating correctly,
Scratch Register Display shows 0.0000000 00 or -00000000000
(Digit Entry) following attempt at digit entry.
One or more of the following functions not operating
correctly:
(sin]
cos1
. ; (in]
u7 ROM 2 Trig Functions

Insertion and/ or delection of program step not operating
correctly.

° not operating correctly.

Unable to change from one trigonometric mode to another.
(See also DS 2 if unable to change from DEG mode or
RAD mode.)
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Table 4-3. Component Failure Symptoms, Logic PCA (Continued)

COMPONENT | FUNCTION CONTENTS FAILURE SYMPTOMS

Executes function other than that selected. (See also
ROM 0.) ;
Label search ( or ) not operating correctly.
Digits can be entered but no functions can be executed.
Illegal number displayed.
Blank display at turn-on. (See also ACT, ROM 0, and
ROM 1.)
Error displayed at power-on without power to CMOS
memory interrupted. (See also ROM 0.)
Error not displayed at power-on when power to CMOS
memory interrupted. (See also ROM 0.)
Low battery indication (blinking decimal point) not
operating correctly. (See also ACT, ROM 0, and
cathode driver.)
Digit or (] entry, B3 . or B not operating correctly.
No key entry. (See also ROM 0 and PIK.)
Indirect operations not operating correctly. (See also
ROM 1.)

U6 ROM 3 Overbisad Storage arithmetic not operating correctly. (See also
ROM 1.)
One or more of the following functions not operating
correctly:
@
(1sz) (See also ROM 1.)
cLx
(nT)
CLEAR
RTN (See also ROM 2.)
Unable to change from one display formatting mode to
another. (See also DS 2 if unable to change from FIX
mode or SCI mode.)
One or more of the following tests not operating
correctly:
X=y
X<y
Error displayed when print operation attempted.
Printhead does not stop at home position; moves con-
tinuously left and right across paper. (See also PIK.)
Incorrect or absent labels in printout. (See also PIK.)
Correct keycode not displayed. (See also ROM 0.)

U5 ROM 7 Printer Labels Program trace in RUN mode not operating correctly.
(See also ROM 0.)

4-6
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Table 4-3. Component Failure Symptoms, Logic PCA (Continued)
COMPONENT | FUNCTION CONTENTS FAILURE SYMPTOMS

e Seven keystrokes not retained in key buffer.

e No key entry. (See also ROM 0 and ROM 3.)

Printer Interface e Incorrect printout

u3 PIK Control & g

Keyboard Buffer e Bright blue spot burned on paper.

e Print head does not return to home position with motor on.
(See also ROM 3.)

e Blank display at turn-on. (See also ROM 0, ROM 1, and
ROM 3))

e No @1, 2, SYNC, or RCD signal.

e Incorrect instructions or data used.

e Complete or partial machine malfunction.

e Incorrect answers for all functions.

\ e Value in X-, Y-, Z-, or T-register incorrect.
¥ e i e OFF/PRGM/RUN switch incorrectly decoded. (See also

Timing ROM )

e Unable to switch from one print mode to another. (See also
ROM 1.)

e Low battery indication (blinking decimal point) not
operating correctly. (See also ROM 0, ROM 3, and
cathode driver,)

e Keys ignored.

e Correct program step number not displayed. (See also
ROM 0 and ROM 1.)

Data Storage s and/or gives incorrect results.

l;chStflri{Rf’ d e Statistics functions operate incorrectly. (See also ROM 3

u10 DS 0 . e wan and ROM 1.)

Statistics

Registers R.,

through R.;

Program Storage e Program steps 0 through 98 not recorded properly;
display shows 64 or 25 14 .5 in blocks of seven: printout
shows RIS or 2XY in blocks of seven.

Current X o After switching OFF then ON, number in display is not
identical to that before switching OFF (except possibly

u9 DS 2 for formatting, if number was the result of a digit entry).

Status Registers e Unable to change number of digits displayed from 0 to FIX

(Display Format mode or 1 in SCI mode.

Ic:fc/[:l;alcg)onometrlc o Unable to change from DEG or RAD trigonometric mode.

® Incorrect formatting. (See also ROM 1.)

e Digit too bright or dim.

ot Thivers e Digit has tendency to turn on another digit, causing ghost

oy e image to appear.
U2 hoce e Single digit missing.
Driver & g g

e Low battery indication (blinking decimal point) not

Bg:zcl;iz\:;el operating correctly. (See also ACT, ROM 0, and
ROM 3.)
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4-16. Troubleshooting Hints, Logic PCA

4-17. Given below are general guidelines, specific
operating characteristics, and failure modes. Several of them
are based on idealistic assumptions and educated guesses;
nevertheless, they can greatly help in isolating a malfunc-
tioning logic PCA to failure of a particular IC upon it.

a. As discussed in section I, most operations require
microinstructions contained in several ROM’s. This
makes it difficult to be certain that an inoperative
operation is due to failure of one particular ROM rather
than some other ROM. Fortunately, however, when a
failure occurs in read-only-memory, it generally affects
the entire ROM portion of the IC, rather than affecting
only one or a few bits, or one or a few 10-bit words.
(Such a failure is frequently termed a ‘‘catastrophic
failure.””) Consequently, it is likely—though not
certain—that failure of the ROM portion of an IC will
result in most, if not all, of its characteristic failure
symptoms. Therefore, after an observed symptom is
found listed in table 4-3 for a particular IC, test the logic
PCA in the calculator or a test fixture to ascertain
whether other failure symptoms characteristic of that IC
are exhibited. If not, look for another IC for which is
listed not only the initially observed symptom, but also
other symptoms that appropriate testing elicits. The IC
most likely to have failed, which is the one to be
replaced first in the effort to correct the problem, is that
for which the most characteristic failure symptoms are
observed.

b. When a failure occurs in data storage, it generally is
confined to one register, rather than affecting the entire
data storage portion of the IC. Since each register is a
56-bit circular shift register, a failure in data storage
usually results in a register filled with 56 0's or 56 1’s.
When recalled to the display, each of these conditions
appears as the number zero, displayed according to the
display formatting mode in effect. A failure in a program
storage register appears as 64 (in display) and R/S (in
printout) when the register is filled with 0’s; it appears
as 25 14 .5 (in display) and ZXY (in printout) when the
register is filled with 1's.

c. Many operations access data storage in addition to read-
only-memory. These operations include the statistical
functions as well as stores and recalls. When such an
operation gives incorrect results, the cause can be failure
either of the ROM portion of one IC or another, or of
the data storage portion of an IC. In such situations, it
is important to attempt to determine whether the incor-
rect results are due to failure of read-only-memory or to
failure in data storage. To this end, the following facts
should be considered:

(1) If failure of the ROM portion of an IC is respon-
sible, it is likely that the other symptoms of failure
of that ROM, listed in table 4-3, will be exhibited.

(2) If failure in data storage is responsible, this failure
will produce incorrect results for other operations
accessing the same data register(s). Therefore, after
determining the location of the register(s) involved
using table 4-3, perform such an operation (such as

4-8
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a store and recall). If incorrect contents are recalled
from these register(s), while correct contents are
recalled from registers located in the data storage
portions of other IC’s, it is likely that the failure is
in data storage rather than in read-only-memory.

Certain functions—in particular, trigonometry and
statistics—not only access the data storage registers
containing numbers entered by the user, but also access
repeatedly a number of registers in DS 1 and DS 2, not
accessible to the user; for temporary storage of inter-
mediate answers during the course of a calculation.
When such functions appear to give incorrect results,
vary the data in the user-accessible registers and check
whether the result of the calculation varies. If it does not,
one of these internal scratch registers may have failed.

During turn-on of the calculator, the ACT calls instruc-
tions from ROM 0 and ROM 3, checks status informa-
tion stored in DS 2, and clears the indirect storage
registers in DS 1. Therefore, if the calculator appears
to turn on improperly or not at all, the failure is probably
in the IC containing one of the following, listed in
decreasing order of probability: ACT, ROM 0, ROM 3,
PS 1. BS 2.

When an operation is attempted that uses instructions
contained in ROM 1, ROM 2, or ROM 7 (which are
not essential for turn-on), a failure in the ROM accessed
may cause the calculator to appear to *‘go dead’” with
no display.

ROM 0 and ROM 3 contain the instructions used for key
entry. Therefore, a totally inoperative keyboard may be
caused by failure of one of these ROM’s. If the calcu-
lator turns on properly, however, the cause is more
likely to be failure of the PIK.

All operations except stack manipulation, digit entry,
printing, and stores and recalls use, to various degrees,
the math routines contained (for the most part) in ROM 1
and ROM 2. Therefore, failure of either of these ROM's
will probably cause incorrect results for all operations
except those listed here.

All numbers displayed or printed are formatted using
instructions contained in ROM 1 in accordance with
format specifications stored in DS 2. Therefore, incor-
rect formatting (including the extreme case of all blanks)
in the display or printout could be caused by a failure
either of ROM 1 or in DS 2.

I a program appears to be entered correctly in PRGM
mode, but when executed results in a display of 64
with the or key down and the last displayed
number with the key up, the cause is probably a failure
in DS 2.

If pressing any function key following the entry of a
number results in a display of 0., the cause is probably
a failure in DS 2.

If pressing or (8] results in a display of Error, and
there has been at least one ((X) ) or more than one
([s) ) statistical entry, register R., has failed. This can
be confirmed by storing a number into this register and
then recalling it to the display. If it appears as zero,
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DS 0 should be replaced.

m. When a failure occurs in a particular section of micro-
instructions, the section which would normally be
executed following it will probably not be executed
properly, if at all. Therefore, since printing of labels
occurs before actual execution, failure to obtain the
correct label with the print mode set to TRACE will
probably result in an incorrect answer; however,
obtaining the correct label does not guarantee a correct
dnsSWer.

n. ROM 7 contains the instructions used for setting up the
labels in the printout (except for the indicator ***,
which is set up by instructions in ROM 0). Therefore,
incorrect labels indicate failure of ROM 7. The actual
printing is then initiated by instructions contained in
ROM 0. and uses character codes contained in the PIK.
Therefore, missing printouts indicate failure of ROM 7,
ROM 0. or the PIK.

0. With the print mode set to TRACE, if no label is printed
or if the printed label is absent for any operation, switch
the print mode to MAN and test the operation again.
If the answer displayed is incorrect, the keycode for a
key other than that pressed has been used; therefore,
the failure is probably in the PIK. If the answer dis-
played is correct, the failure is probably in the PIK,
ROM 7, or—if no label at all is printed—ROM 0. To
distinguish in such a case between a failure in the PIK
and a failure in ROM 7, check whether the character(s)
misprinted are so in other labels that normally contain
the character(s). If the character(s) are misspelled or
otherwise incorrect in more than one label, a failure in
the PIK is probably responsible. On the other hand, if
character(s) are misprinted in only one label, a failure in
ROM 7 is probably responsible. For example, if the
label for is printed as 208, and the label for
is printed as THS, it is likely that there is a failure
in the PIK.

p. If Error is displayed as a result of a print operation,
there is probably an electrical failure in the printer drive
circuitry.

g. If an Error indication cannot be cleared by pressing a
key, the cause may be failure of the ACT, or an open

or grounded printed-circuit trace (such as the DATA
line) between the ACT and any ROM.

4-18. Display Troubleshooting

4-19. To test the LED display module and display
circuitry (see the displayed digit structure in figure 4-7):

a. Keyin0.123456789. If segments are added to any digit,
either ROM 0 or the LED display is probably faulty.

b. Observing the display after each keystroke, key in
-88888888.-88. Check for the following possible
problems, illustrated in figure 4-8:

(1) Digit too bright or dim.

(2) Digit has tendency to turn on another digit, causing
ghost image to appear.
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(3) One digit missing segment(s).
(4) All digits missing same segment(s).
(5) Single digit missing.

(6) Segment has tendency to turn on another segment,
causing ghost image to appear.

A
=1
F:| B

G J
[:]_
E:] ﬁl _c
- |
D

Figure 4-8. Display Problems

4-20.  Probable causes for the problems listed above are:

Problem Caused By
4,6 ROM 0.
1,2,5 Cathode Driver. (Refer to paragraph 4-21.)
3,4,5 LED Module.
4,5 Bad connection at connector P1.
4-21.  The value of LR1 is selected to match the character-

istics of the particular cathode driver IC (LU2) used. Table
4-4 shows the six possible combinations, listed according to
the display brightness category code of the IC, which is
stamped upon it. If this IC is replaced in the course of repair,
check whether the new IC has the same category code. If
not, replace LR1 with a resistor of the proper value.

4-9
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Table 4-4. Resistor Selection for Cathode Driver

CATHODE DRIVER R1
CATEGORY CODE

| 200K

] 330K

K (no resistor)

4-22.  If the display appears to be too dim or too bright
(which might result if ROM 0, the cathode driver IC, LQ1,
or LR2 is replaced), resistor LR3 should be replaced with a
resistor of a different value. For a brighter display, use a
resistor of a smaller value; for a dimmer display, use a
resistor of a larger value. (Refer to table 4-5.)

4-23. Logic PCA Mechanical Parts

4-24. Rubber Shim. If U7 (ROM 2) has been replaced,
attach a new ?/,4-inch rubbershim (part number 4320-0297)
to it, positioned against the 21-pin connector as shown. (See
figure 4-9.) If U7 has not been replaced, check to ensure that
the rubber shim on it is not loose; if it is, replace it with a new
one.

4-25. Abrasion Shield. An abrasion shield is attached
on the circuit side of the logic PCA to prevent the flex-cable
from being scratched. Check whether the shield is damaged

4-10

HP-19C

or loose; if it is, remove it and insert a new one. To do
so, insert first the hook on the end of the shield, then the
hook on the center, then press the catch on the other end
until it locks into the hole in the logic PCA.

SHIM

Figure 4-9. Rubber Shim Position
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Table 4-5. Logic PCA (L) Replaceable Parts

REFERENCE HP PART
DESIGNATION NUMBER - i
Cl, 4 0180-0575 CAPACITOR, 2.2 uF, 20%. 15V
c2 0180-26135 CAPACITOR, 22 uF, 20%, 10V
C3 0160-4292 CAPACITOR, 330 pF, 5%, 50V
c3 0180-2602 CAPACITOR, 47 uF, 20%, 8V
CR1,2,4,5 1901-1098 DIODE, switching
CR3 1902-1324 DIODE, zener, 3V
L1 9100-3850 INDUCTOR, 140 uH
P1 1600-0581 CONNECTOR, 21-pin
QI thru Q3 1854-0071 TRANSISTOR, npn
Q4 1854-0757 TRANSISTOR, npn
Q5 1853-0058 TRANSISTOR, pnp
Q6 1853-0395 TRANSISTOR, pnp
R1# 0683-2045 RESISTOR, 200K, 5%, %4W
R1* 0683-3345 RESISTOR, 330K, 5%, 4W
R2, R3f 0683-6825 RESISTOR, 6.8K, 5%, %W
R37f 0683-3925 RESISTOR, 3.9K, 5%, %W
R37 0683-5625 RESISTOR, 5.6K, 5%, %W
R4 0683-2725 RESISTOR, 2.7K, 5%, %W
R5 0683-1045 RESISTOR, 100K, 5%, 4W
R6 0683-1035 RESISTOR, 10K, 5%, 4W
R7 0683-1545 RESISTOR, 150K, 5%, "4W
R8 0683-2025 RESISTOR, 2K, 5%. %W
R9 0683-4745 RESISTOR, 470K, 5%, %W
R10 0683-3035 RESISTOR, 30K, 5%, %W
R11 0683-1025 RESISTOR, 1K, 5%, %W
Ul 1818-0432 INTEGRATED CIRCUIT, ROM 0
U2 1820-1629 INTEGRATED CIRCUIT, cathode driver
U3 1820-1952 INTEGRATED CIRCUIT, PIK
U4 1820-2028 INTEGRATED CIRCUIT, ACT
Us 1818-0387 INTEGRATED CIRCUIT, ROM 7
U6 1818-0376 INTEGRATED CIRCUIT, ROM 3
u7 1818-0377 INTEGRATED CIRCUIT, ROM 2
ug 1818-0379 INTEGRATED CIRCUIT, ROM 1 & DS 1
U9 5061-0469 INTEGRATED CIRCUIT, DS 2
U10 5061-0469 INTEGRATED CIRCUIT, DS 0
W3 8120-2571 CABLE, 25-lead
5040-9744 SHIELD, abrasion
4320-0297 SHIM, rubber, %16 inch
*The value of R1 is selected according to the display brightness category of the cathode driver IC. ( Refer to paragraph 4-21.)
+The value of R3 is selected to achieve the desired display brightness. (Refer to paragraph 4-22.)
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Figure 4-11. Logic PCA Schematic Diagram
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4-26. PRINTER ASSEMBLY TROUBLESHOOTING
4-27. Table 4-6 lists problems that are sometimes
encountered in the operation of the printer, together with
possible solutions for each of the problems. Procedures for
disassembly and reassembly of the printer are given in
paragraph 4-29. See also the Printer Exploded View,
figure 7-2.

4-28.  If servicing the printer requires disassembly, note
the following:

a. Whenever either the flex-cable/print-head assembly or
the motor assembly is replaced with a new one, also

%‘
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replace the follower.

b. Whenever the follower is removed from the head
carrier for any reason, it should be discarded and a new

follower inserted in its place.

c. Whenever the follower is replaced with a new one,
lubricate the drive screw with one or two drops of

lubricant (part number 6040-0329).

d.  Whenever the motor assembly is replaced with a new
one, ensure that the length of the printed line has not
increased or decreased unacceptably. Refer to the pro-
cedures given in table 4-6, and use the line length adjust-

ment tool (part number T-155526).

Table 4-6. Printer Problems and Solutions

PROBLEM

POSSIBLE SOLUTION

Head carrier does not move from home position.

Disconnect the motor wires from printer PCA and connect
to a 3.3V dc supply. If the head carrier does not move,
remove the motor assembly and manually turn the drive
SCrew.

I. If the head carrier moves, check whether the motor runs
when disengaged from the drive screw.

a. If so, the shaft of the motor may be slipping in the
end of the drive screw when it is engaged there.
If this appears to be happening, tighten the screws
securing the motor assembly to the printer main-
frame; or reassemble the printer with a new drive
screw (and follower) and/or motor assembly as
necessary.

b. If not, the motor assembly is probably faulty.

2. If the head carrier does not move, remove the follower
and drive screw.

a. Ifthe head carrier moves easily along the guide rod,
the cause of the problem is probably the follower
and/or the drive screw. Replace the follower with
a new one; then, if the problem persists, replace the
drive screw also.

b. If the head carrier still does not move along the
guide rod, reassemble the printer with a new printer
service assembly and a new follower.

Head carrier stuck away from home position.

If the calculator is turned off while the head carrier is moving
and the resistance of R7 (on the printer PCA) is too large, the
calculator will appear to be ‘‘dead’’ when turned on again.
Therefore, when a calculator is received for repair because
the head carrier is stuck away from its home position,
replace R7 with a 2.61K resistor. (Refer to table 4-2.)
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Table 4-6. Printer Problems and Solutions (Continued)

PROBLEM

POSSIBLE SOLUTION

Head carrier does not stop.

Temporarily replace the printer assembly with one known to
be operating correctly, and check whether the head carrier
stops at its home position (the right-hand wall of the printer).

If so, the cause of the problem is probably the home
switch. Slide a head cleaning card from the HP-67/97
Standard Pac or the HP-65 Standard Pac back and forth
several times between the home switch contacts, with
the red face of the card toward the printer mainframe.
Next, clean the contacts with a cotton swab dipped in
alcohol. Check the continuity between the swtich leads;
the switch should be closed when the head carrier is in
its home position. If the head switch is faulty, reassem-
ble the printer with a new printer service assembly,
then return the assembled printer into the calculator.

2. If not, the cause of the problem is probably one of the
following:

a. The resistance of R7 (on the printer PCA) is too
small. This resistance determines the voltage across
the motor. If the resistance is too small, the voltage
will be too high, causing the motor to revolve too
quickly for the BRK signal to stop the motor.
Therefore, replacing R7 with a 3.83K resistor may
decrease the voltage to an adequate level. Unless
the problem is caused by one of the components
listed below, this reduction in voltage should allow
the BRK signal to stop the motor with the head
carrier in its home position.

b. Failure of U2 on the printer PCA.

. Failure of U3 (PIK) on the logic PCA.

d. Failure of U6 (ROM 3) on the logic PCA.

Head carrier moves but head does not print. 1. Push on the platen and ensure that the spring behind the
keeper is pushing the platen against the print head.

2. Measure the resistance of each head resistor (pins 8/9
to pins 1 through 7 of PJ1). If the resistance of each
head resistor is not between 9.0 and 12.5 ohms, remove
the flex-cable/print-head assembly and reassemble the
printer with a new one.

3. If the cause of the problem is not found as above, it is

probably failure of one of the following components,
listed below in order of decreasing probability:

a. U3 (PIK) on the logic PCA.

b. Ul or U2 on the printer PCA.
¢. Ul (ROM 0) on the logic PCA.
d. U5 (ROM 7) on the logic PCA.

4-14
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Table 4-6. Printer Problems and Solutions (Continued)

PROBLEM

POSSIBLE SOLUTION

Head prints, but dot row missing.

oagao ROW |
ROW
ROW
ROW
ROW
ROW

ROW

ooo

B0 ad

I 1 (7
N R

)

(o]

Measure the resistance of the head resistor corre-
sponding to the missing dot row. (Pin 1 of PJ1 corre-
sponds to the top row of dots; pin 7 corresponds to the
bottom row.) If the resistance is not between 9.0 and
12.5 ohms, remove the flex-cable/print-head assembly
and reassemble the printer with a new one.

If the cause of the missing dot row is not a faulty print

head resistor:

a. Replace Ul on the printer PCA if dotrow 3, 5, 6, or
7 is missing.

b. Replace U2 on the printer PCA if dot row 1, 2, or
4 is missing.

Length of printed line too short or too long.

ACCEPTABLE |
RANGE —i o
1

v oE W

9.

Remove the window from the printer and insert the line
length adjustment tool (part number T-155526) in its
place.

Set switches: [ run
Press: @B (sc] 7.

Enter: -8.8888888 00.
Press: 3.

Check whether the left half of the minus sign falls under

the line scribed on the tool. (See the illustration to the
left.) If not, adjust R5 on the printer PCA.

Connect a current meter between one of the motor leads
and its socket on the printer PCA.

Monitoring the current through the motor leads as the
head carrier moves from right to left, press 3. The
meter indication should average less than 130 mA.

a. If so, proceed to step 9.

b. If not, temporarily replace the motor assembly with
a new one, then perform step 8 again.

(1) If the meter indication now averages less than
130 mA, the old motor assembly was faulty
and the new one should be left on the printer
assembly. Since the length of the printed line
depends in part upon the characteristics of the
particular motor, return to step 4.

(2) If the meter still indicates more than 130 mA,
the problem is not in the motor assembly, so
remove the new one and reattach the old one to
the printer. Inspect the drive mechanism for
drag and repair as necessary, then return to
step 4.

Remove the line length adjustment tool and return the
window into the printer.

4-15
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Table 4-6. Printer Problems and Solutions (Continued)

PROBLEM

POSSIBLE SOLUTION

Print intensity too light or too dark.

w M

i

Set switches;

1 T )
Press: ik
Enter: -8.8888888-88 .

Adjust R4 on the printer PCA as necessary to achieve
acceptable print intensity.

Print intensity varies across line but not line to line.

Replace the platen.

Print intensity varies line to line or randomly.

Replace U3 on the printer PCA.

Paper does not advance.

Remove paper from printer. (Refer to paragraph 3-6.)
Reinsert the paper (refer to paragraph 3-43) and feed by
hand until the edge of the paper passes above the
window.

If no obstruction is found in the step above, disassemble
the printer and reassemble with a new printer service
assembly.

Motor is noisy.

Note: The noise characteristics of the
motor when used in the HP-19C differ from
those when used in the HP-10. Since the
head carrier is driven left-to-right on the
HP-19C faster than on the HP-10, the motor
noise has a higher pitch.

Lubricate the drive screw with one or two drops of
lubricant (part number 6040-0329).

Motor noise might be further reduced by replacing the
drive screw and follower, or the motor.

4-29. PRINTER DISASSEMBLY
AND REASSEMBLY
4-30.  The following procedures describe how to dis-

assemble the HP-19C printer so that subassemblies and/or
parts can be replaced when necessary, and how to reassemble
the printer when the needed replacements have been made.
The procedures are given in the following order:

a. Paper Cover Removal and Replacement: paragraph
4-32.

b. Motor Assembly Removal and Replacement: paragraph
4-38.

Window Removal and Replacement: paragraph 4-41.
Platen Removal and Replacement: paragraph 4-44.

€. Flex-Cable/Print-Head Assembly Removal: paragraph
4-47,

f.  Drive Mechanism (head carrier, guide rod, drive screw,
follower, follower spring, and head clip) Disassembly:
paragraph 4-49,

4-16

g. Drive Mechanism Reassembly: paragraph 4-51.

h. Flex-Cable/Print-Head Assembly Replacement:
paragraph 4-53,

4-31.  For additional aid in disassembly and reassembly,
see the Printer Exploded View, figure 7-2.

4-32. Paper Cover Removal and Replacement
4-33.  If a roll of paper is still in the printer assembly,
remove it using the procedures of paragraph 3-6.

4-34.  Toremove the paper cover (11, figure 7-2) from the
printer assembly, carefully snap the pins on the paper cover,
one at a time, out of their sockets in the printer mainframe.

4-35.  To attach a new torsion spring (12, figure 7-2) to a
new paper cover:

a. Place the spring over the pin with the half-round end,
with the long arm of the spring nearest the paper cover.
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b. Press the spring down against the half-round shoulder of
the pin.

c. Heat-stake the end of the pin until it flattens out,
securing the spring on the pin.

4-36. To attach the paper cover with spring to an old
printer mainframe:

a. Slide the arm of the spring through the hole in the tab
on the printer mainframe.

b. Press the pin with the spring into its socket until it
snaps in.

c. Press the other pin into its socket until it snaps in.

4-37. To attach the paper cover with spring to a new
printer mainframe:

a. Press the pins on the paper cover, one at a time, until
they snap into their sockets in the printer mainframe.

b. Place the arm of the spring into the groove in the tab
on the printer mainframe.
c. Heat-stake the groove closed.

4-38. Motor Assembly Removal and Replacement
4-39.  To remove the motor assembly (1, figure 7-2) from
the printer assembly, loosen and remove the two screws (22,
figure 7-2) holding them together.

4-40. To replace the motor assembly onto the printer
assembly:
a. Ensure that a grommet (23, figure 7-2) is located in each

of the two holes in the motor adapter plate, and that
the grommet flanges are not rolled under.

b. Place the motor assembly in position with the shaft of
the motor engaged in the end of the drive screw.

c. Insert shoulder screws through the grommets in the
motor adapter plate, then tighten the screws.

d. Ensure that the capacitor on the motor assembly is
positioned beneath the motor.

4-41. Window Removal and Replacement

4-42. To remove the window (21, figure 7-2) from the
printer assembly, grasp it and pull upward until it snaps
free.

4-43.

a. Place the pins at the ends of the window into the slots
in the top of the printer mainframe.

To replace the window onto the printer assembly:

b Press the top ends of the window down until the ribs
snap into the recesses below.

4-44. Platen Removal and Replacement

4-45. To remove the platen (17, figure 7-2) from the
printer assembly:

a. Ensure that the window has been removed from the
printer assembly. (Refer to paragraph 4-41.)

Component-Level Service

b. Rotate the drive screw (14, figure 7-2) manually until
the head carrier is positioned against the left side of the
printer mainframe (5, figure 7-2).

c. Carefully grasp the platen, slide it to the right from
behind the print head, and pull it out of the printer
assembly.

4-46. To replace the platen into the printer assembly:

a. Rotate the drive screw manually until the head carrier is
positioned against the left side of the printer mainframe.

b. Position the platen with its pointed edge down and its
slot facing the printer.

c. Press the keeper (7, figure 7-2; the spring-supported
subassembly in the upper front of the printer assembly)
back against its spring action, and engage the rib on the
top of the keeper into the groove in the back of the
platen.

4-47. Flex-Cable/Print-Head Assembly Removal

4-48. To remove the flex-cable/print-head assembly (4,

figure 7-2) from the head carrier:

a. Ensure that the window has been removed from the
printer assembly. (Refer to paragraph 4-41.)

CAUTION

When handling the head clip on the head carrier
assembly, take care not to bend it. To do so could
impede proper printer operation.

b. Remove the flex-cable clip (20, figure 7-2) from the
head clip (19, figure 7-2) as follows:

(1) Lift the center tab of the flex-cable clip out of the
hole in the head clip.
(2) Slide the flex-cable clip off of the head clip.

c. Press down on the platen and carefully pull the flex-
cable/print-head assembly out of the head carrier.

4-49. Drive Mechanism Disassembly

4-50. To disassemble the drive mechanism (head clip,
follower spring, follower, drive screw, guide rod, and head
carrier):

WARNING

In the following step, be careful not to allow the
follower spring (18, figure 7-2), which is compress-
ed under the head clip, to fly out; if it does, it could
injure an eye.

a. Grasp the head clip firmly and carefully rock it upward
so that it comes free of the head carrier while keeping
the follower spring in the top of the head carrier,
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b. Turn the printer assembly upside down and gently shake
out the follower spring and follower (15, figure 7-2).
Discard the follower.

Note: If the follower does not easily drop out of
the head carrier, push it out with a pointed tool
inserted between the follower and the groove in
the drive screw.

c. Ensure that the motor assembly has been removed.
(Refer to paragraph 4-38.)

d. With tweezers or a small, flat-blade screwdriver, pry
the retaining ring (16, figure 7-2) located outside the left
side of the printer mainframe off of the drive screw.

e. Slide the drive screw (14, figure 7-2) out through the
hole in the right side of the printer mainframe.

f.  Pry the retaining ring (10, figure 7-2) located inside
the left side of the printer mainframe off of the guide
rod.

g. Slide the guide rod (9, figure 7-2) out through the hole
in the left side of the printer mainframe. The head carrier
will slide off the right end of the guide rod.

4-51. Drive Mechanism Reassembly

4-52.  To reassemble the printer drive mechanism (guide
rod, head carrier, drive screw, follower, follower spring,
and head clip):

a. If a new head carrier is to be used, insert the print head
and a new head holder (3, figure 7-2) into a new head
carriage (2, figure 7-2) as follows:

(1) Insert the print head into the head carriage and place
the head holder on top of the two, with the flat
face of the head holder up and one tab of the head
holder engaged in the slot in the head carriage.

(2) Carefully press down on the head holder until it
snaps into the head carriage.

(3) Remove the print head from the head carrier.

b. Slide the oscillator (6, figure 7-2; the moving part in
the lower front of the printer assembly) up against the
keeper (7, figure 7-2; the spring-supported subassembly
in the upper front of the printer assembly).

c. Insert the head carrier behind the oscillator stabilizer
(8, figure 7-2; the rod with the gears on its ends),
engaging the lower groove in the tab of the head carrier
over the horizontal lip on the oscillator.

d. Slide the head carrier and oscillator down, engaging
the end of the tab of the head carrier in the channel
along the bottom of the printer mainframe.

e. Position the guide rod with its shoulder toward the right,
and slide it to the right through the smaller of the two
holes in the left side of the mainframe.

f.  Continue sliding the guide rod to the right through the
smaller of the two holes in the head carrier and then
into the hole in the right side of the mainframe.

g. [Insert the '/16-inch retaining ring over the guide rod at
the inside of the left side of the mainframe.

4-18
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Position the drive screw with its shoulder toward the
left, and slide it to the left through the hole in the right
side of the mainframe.

Continue sliding the drive screw to the left through the
hole in the head carrier and then into the hole in the left
side of the mainframe.

J. Insert the #/32-inch retaining ring over the drive screw
at the outside of the left side of the mainframe.

k. Rotate the drive screw manually until the portion of the
helix groove closest to the left side of the printer is
perpendicular to the drive screw shaft when viewed from
above,

. Being careful not to rotate the drive screw, slide the
head carrier to the left side of the printer.

m. Position a new follower above the hole in the head
carrier with its lip perpendicular to the drive screw shaft.

n. Carefully drop the follower into the head carrier so that
the lip on the follower engages in the groove in the drive
screw.

0. Place the follower spring into the head carrier above the
follower.

p. Place the head clip over the head carrier by first com-
pressing the follower spring with the top of the head
clip, then pressing the hole in the front of the head clip
over the pin on the front of the head carrier.

q. With a small, flat-blade screwdriver, press the head
clip over the pin securely against the head carrier.

4-53. Flex-Cable/Print-Head Assembly
Replacement

4-54.  To replace the flex-cable/print-head assembly into
the head carrier:

a. Ensure that the platen is in position. (Refer to paragraph
4-46.)

b. Insert the print head diagonally up into the head carrier
beneath the head clip.

c. Pressthe platen down and continue sliding the print head
up until its top edge is flush with the top edge of the
platen. It may be necessary to push upward with the top
of your thumb on the head clip so that the print head
passes through the head carrier.

CAUTION

When handling the head clip in the following step,
be careful not to bend it. To do so could impede
proper operation of the printer.

d. Slide the cable clip over the head clip and flex-cable
until the center finger of the cable clip snaps down into
the hole in the head clip.
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5-1. INTRODUCTION

5-2. This section presents the following performance
tests:

a. Tests of Specific Operations: paragraph 5-4.
b. Abbreviated Operational Test: paragraph 5-14.
¢. Full Operational Test: paragraph 5-20.

5-3. When performed during assembly-level service,
these tests are used to verify proper operation of the cal-
culator. When performed during component-level service of
the logic PCA, the tests are used not only to verify proper
operation of the logic PCA, but also to isolate the cause
of a problem to a particular IC on the logic PCA.

5-4, TESTS OF SPECIFIC OPERATIONS

5-5. If an HP-19C is returned for repair because a
specific operation is believed to be functioning improperly,
the appropriate key sequence given below can be used to
ascertain whether the problem actually exists (in case the
customer is operating the calculator incorrectly) or still exists
(in case replacement of the logic PCA or an IC upon it has
corrected the problem). Note that in some cases, correct
results with the key sequence given does not guarantee that
the operation performs properly with all proper key
sequences. Therefore, if the calculator was returned with an
indication of a particular key sequence that does not yield
correct results, the key sequence supplied by the customer
rather than that given here should be used to check the
problem.

3-6. As presented, the test procedures are for com-
ponent-level service of the logic PCA. To employ them
during assembly-level service of the calculator, merely
replace the logic PCA whenever the directions specify
replacement of an IC.

5-7. Tests of the operations performable on the HP-19C
are grouped as follows:

a. General calculator operations (all operations except
program control and conditional tests): paragraph 5-8.

b. Program control operations: paragraph 5-10.
¢. Conditional test operations: paragraph 5-12.

5-8. General Calculator Operations

5-9, Tests of all operations except program control and
conditional tests are given in table 5-1. To test each function
or operation:

a. Set switches to:

I ~un

TRACE

b. Before each operation to be tested, press:

E5 0 a5 2.

¢. Press the keys indicated in table 5-1 for the operation of

interest. The display and printout shown in the table
should be obtained.

d. If the display indicated in the table is not obtained,

switch to PRGM and again press the keys indicated for
the operation of interest.

(1) If the correct keycode is not obtained, the keys
pressed are not being entered correctly. This
indicates a failure of the PIK, ROM 0, or ROM 3
(in that order of failure probability). To further
isolate the faulty component, check for other failure
symptoms of these IC’s. (Refer to table 4-3.) After
replacing an IC, return to step a.

(2) If the correct keycode is obtained, replace the IC
or, successively, the IC’s indicated in the table.
When more than one IC is given for a particular
operation, return to step a after each replacement.

5-10. Program Control Operations

5-11. A test of program control operations is given in
table 5-2. The operations are tested as a group: some of them
are entered as program steps in PRGM mode, the others are
performed afterwards in RUN mode. To perform the test:

a. Switch to PRGM mode as directed in step 1 of the test
and press the keys listed in steps 2 through 10 to enter
the program. Note the following:

(1) If the program step number in the display does not
increment properly, it is likely that the ACT is
faulty.

(2) If the keycode shown in the table is not obtained,
the keys pressed are not being entered correctly.
This indicates a failure of the PIK, ROM 0, or
ROM 3 (in that order of probability). To further
isolate the faulty component, check for other
failure symptoms of these IC’s. (Refer to table 4-3.)

(3) If the program control operations do not manipulate
the program correctly, replace the IC indicated in
the table for the faulty operation.

b. Switch to RUN mode as directed in step 11 and press
the keys listed in steps 11 through 17. If the display
shown following each step is not obtained, replace the
IC indicated.

3-1
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Table 5-1. Tests of General Calculator Operations
OPERATION KEYSTROKES DISPLAY PRINTOUT KEYCODE IC FAILURE
Digit Entry 55 55 05 DS 1; ROM 0; ROM 3
) ] 0. 63 ROM 0; ROM 3
sED -5. 22 ROM 3
B CL x] 0.00 24 ROM 3
S 250 2588 0 16 53 ROM 1
5.00 5.82 mn
5@ 5.6 it 25 53 ROM |
25.00 25,68 *xx
Vx 58 5.6 i% 25 64 ROM 1
; 0.20 .26 iy
B [Pause 0.00* 16 64 ROM 1
520 5.2 INT 16 52 ROM 3
5.00 .88 iy
5.28 526 FRC 25 52 ROM 3
0.20 E.28 wxy
58 16 63 DS 1; ROM 0; ROM 3
826 Ex
i L577
5.00 S.08 ¥
a H 25 63 ROM 2; ROM 3
3.14 .14 me
(R s 586 R 12 ROM 3; DS 2
006 wxi
(R+] R:
6.8¢ %ix
@ 2
.86 ¥xi
a4 R
5.00 5,80 ¥
BJENTER 4] 5,68 ENT? 21 ROM 3
LY
(R+] 1
5.00 5.8 nix
SENED .80 ENT® 11 ROM 3
2 2.88 £
5.00 5.86 ¥wi
B SENED 5.86 ENT1 31 ROM 1
23 2.8 -
3.00 3.8 13
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HP-19C Performance Tests

Table 5-1. Tests of General Calculator Operations (Continued)

OPERATION KEYSTROKES DISPLAY PRINTOUT KEYCODE IC FAILURE
i~ SENED 5.86 ENT? 41 ROM 1
2@ .66 + :
7.00 EI T 6
3] SEIED 5,80 ENTt 51 ROM |
pAES) 2.86
10.00 16,68 ¥y
® RJENTER ¢ 5.85 ENT! 61 ROM 1
2[=) .08 =
2.50 I.5B am
EEX 9 1. 09 23 ROM 3
sEB S8 AB: 25 54 ROM 3
5.00 5.6 vex
2E0ED 2.60 ExT? 16 54 ROM 1
3@ .08
8.00 288 why
% 150ENED 158,88 EXTt 25 11 ROM 1|
(9] £,6d
9.00 S.EE max
5! (Eng) 12300 (Eng)3 G Exiz 16 15 03 ROM 1; DS 2
123.0 00 ¥i¥
1230 (5¢1) 4 123,068 5014 16 14 04 ROM 1; DS 2
1.2300 02 1,2388487 1y
(F] 12308 (Fx)2 123,880 FI¥v: 16 13 02 ROM 1; DS 2
123.00 122,88 snx
(in) 1118 (in) 1168 i 16 32 ROM 1; ROM 2
2.40 2,48 a0
18 e ¢ 25 32 ROM 1
2.72 2.7 ¥xx
208 (log) 28,86 LOZ 16 33 ROM 1; ROM 2
1.30 .38 NEy
38 (107 LBE 13 25 33 ROM 1
1000.00 1886.83 ¥ux
(sin] 300 (sin) Ja.ea 81N 16 42 ROM 2
0.50 8.5 ¥ax
(9 ] SIN- 25 42 ROM 2
= 30.00 38.88 ¥xx
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Table 5-1. Tests of General Calculator Operations (Continued)

OPERATION KEYSTROKES DISPLAY PRINTOUT KEYCODE IC FAILURE
| [eomEss €682 005 16 43 ROM 2
R = 0.50 £.58 it
8 o84 25 43 ROM 2
J { 60.00 €0.26 txx
‘ (4508 45,60 TAN 16 44 ROM 2
. ) 1.00 .82
tan-1) (] Tk 25 44 ROM 2
L 45.00 45,68 aax
]
[ 3EIED 2,66 ENT? 25 34 ROM 2
160 486
; : 5.00 5.66 ¥y
xzy XY
$ 36.87 .87 e
J ] 1 | 5.808 4R 16 34 ROM 2
4.00 4$.86 ik
XY }.::1!-
L 3.00 3.08
(o JE3 Fi 25 23 ROM 3: DS 2
304 vy
a FAD
[ 1] s
-1.00 1,88 ¥t
2008 28358 LRAD 25 22 ROM 3; DS 2
o oS
-1.00 -1,88 tir
DEG 308 20.86 [EC 25 24 ROM 3; DS 2
i (sin] g1
0.50 £.56 ¥rx
6.788 £. T8 MHhS 16 62 ROM 1
6.42 £.42 ¥i¥
6.428 &4 .42 25 62 ROM |
6.70 5.70 ¥
(sTO Bl SEE 1 5 63 5701 45 01 DS 0; ROM 3
gLy
[ReL Bl (RCL B pLL 55 01 DS 0; ROM 3
L 5.00 S.8F  xax
88 Cni sBR 1 5.08 57.1 45 .1 DS 0; ROM 3
g £l
G (+)ni reL I BC.! 55 .1 DS 0; ROM 3
5.00 5.86 ¥
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Table 5-1. Tests of General Calculator Operations (Continued)

Performance Tests

OPERATION

KEYSTROKES DISPLAY

PRINTOUT

KEYCODE

IC FAILURE

88 Hnt

k] sto i
2808 H1
(et B

7.00

45 41 01

DS 0; ROM 3; ROM 1

88 ot

SED |
280 Gt
reL B

3.00

45 31 01

DS 0; ROM 3; ROM 1

B8 (X nt

SEE |
2680 X1
(RCL I

10.00

45 51 01

DS 0; ROM 3; ROM 1

&8 Ent

580 |
288 1
(RcL B

2.50

2S5 ¥ix

45 61 01

DS 0; ROM 3; ROM 1

88 H(Ont

wn
-y
=) L=

®
ol

w
hut

3
v
)

7.00

fa T
N e
5
Lo
L&

=4
=
e
b
i

45 41 .1

DS 0; ROM 3; ROM 1

88 G n:

- Bl
B E
)

=nja

3.00

wn
]
=

L]
(=)
0 ™
i rI; L]

"
5]
)
-
R
-

45 31 .1

DS 0; ROM 3; ROM 1

) C)ng

] s7o JEOIBI
2808 X1
(ReL JEBB

10.00

I on

45 51 .1

DS 0; ROM 3; ROM 1

EEnt

k1 sTo JOR!
280 F0E1
reL IR

2.50

45 61 .1

DS 0; ROM 3; ROM 1

srolaly
(reL JER

1688 0
Rl s7o Ml
cL x|
(reL 10

5.00

45 12

35 12

DS 1; ROM 3

DS 1; ROM 3

sTo 3l

16810

k] s7o Il
2808 H [
=8 (D)

7.00

16,68 ST0F
3.88 570i
Z.68 8T+i

RCL+
7.08 ¥k

45 41 12

DS 1; DS 0;
ROM 3;: ROM 1
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Table 5-1. Tests of General Calculator Operations (Continued)

HP-19C

OPERATION KEYSTROKES  DISPLAY PRINTOUT KEYCODE IC FAILURE
s 16880 16,86 STCR 45 31 12 DS 1; DS 0;
K so I £.88 573 ROM 3: ROM 1
2808 B0 2,86 §7-i
M PILi
3.00 386 £y
®@s 16830 15.8¢ §T0¢ 45 51 12 DS 1; DS 0;
sola 5.68¢ 3 ROM 3; ROM 1
268 X[ 2.86 ITxi
@ RCii
10.00 i€.00 wxx
BEs 16880 16,80 ST0E 45 61 12 DS 1; DS 0:
N sTo I 5.8 STZi ROM 3; ROM 1
BRI EM Z.80 87
(i BiLi
2.50 2.58 X
(15z) o (53 25 55 DS 0; ROM 3
=30
1.00
DSZ 9] 25 45 DS 0; ROM 3
[ReL ) Fi6
-1.00 —i 06 day
1 [(1EED b8 TxTt 35 DS 0; ROM 1
260 2.8 &
1.00 1.BE #»:
PIENTER 4] 2.08 it
368 .08 I+
2.00 288 ¥wy
3EIED .88
3=+ ] .28
3.00 .68
3ENED
¢ |c@E DS 0; ROM 1
2.00
L3+ 55 35 DS 0; ROM 1
5.00 5.86 1
52y
3.00 286 xx
® 05 16 11 DS 0; ROM 1
2.50 238 xx
X%y Xy
1.50 1.5
8 L 18] 3 16 12 DS 0; ROM 1
: 0.71 E.7i xx
X2y g
L 0.71 B.71 wxi

5-6




HP-19C Performance Tests

Table 5-1. Tests of General Calculator Operations (Continued)

OPERATION KEYSTROKES  DISPLAY PRINTOUT KEYCODE IC FAILURE
PRTPRGM) 9] 0.00 Bl RS ROM 7; ROM 0; ROM 3
[ 1 ] PRIZ 16 45 ROM 7; ROM 0; ROM 3

.86 X
8.6
8. 8¢
8. 8¢
g.a8
0.00 2.6
|+ GRS PREC 16 55 ROM 7; ROM 0; ROM 3
.60 ¢
o0 1
LBE 2
.66 3
g.ae 4
g.e6 =
2.08 7
802 &
g.BE 5
e.8; L&
8.8¢ .:
6.66 .2
.86 .3
8.86 .4
b8 .S
.82 i
B.BE T
6.80 2
6.68 1F
8.2 2
8.8 I
B.86 2
B.88 27
a.68 24
g.ee 2
6.60
g.e8 7
.88 28
0.00 6.86 23
0B PrRTsTK) PRET 16 65 ROM 7; ROM 0; ROM 3
gap 7
.06 =
8.8 ¢
0.00 6.86
0.00 B.62 rex 65 ROM 0
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Table 5-1. Tests of General Calculator Operations (Continued)
OPERATION KEYSTROKES DISPLAY PRINTOUT KEYCODE IC FAILURE
SPC 9] 0.00 (paper advances) 25 65 ROM 0
CLEAR [REG) 5808 | s.88 87 16 23 DS 1 or DS 0; ROM 0
o CLRS
| RCL:
0.00 €. 00 ¥n
CLEARE s@@(o 16 24 DS 0; ROM 0
CJo
0.00
CLEAR 1268 ROM 0; ACT
0 (PREFIX]3 123.

*Delayed blink.

n represents an integer, 0 through 9. The example uses n = 1: however, the operation should be performed on the register specified by the customer, if
any.

in represents an integer, 0 through 5. The example uses n = 1: however, the operation should be performed on the register specified by the customer, if
any.

§The example uses register R,y (indirect address 16), which is located in DS 1 as indicated under **IC FAILURE". However, the operation should
be performed on the register specified by the customer, if any. For the probable IC failure, recall that registers R, through Ry and R., through R.
are located in DS 0; while registers R4 through R,,g, are located in DS 1. The indirect addresses of all data storage registers are shown in figure 1-1.

Table 5-2. Test of Program Control Operations

. IC
STEP OPERATION PRESS/SWITCH DISPLAY FAILURE
I PRGM % 00 ROM 0
2 CLEAR DB CLEAR 00 ROM 0
3 B (teyo 01 25 14 00 ROM 3
4 12380 03 02 ROM2; ROM 0
5 BST B 02 01 ROM 0
6 Insert Step 4 03 04 ROM 2
7 SST SST 04 02 ROM 0
8 a 05 25 13 ROM 3
9 R/S R/S 06 64 ROM 0
10 cro B3 (-Joo 00 ROM 1
11 RUN I run 0.00 ROM 0
142.00 ROM 0
12 GSB (Gss [ 142.00 ROM0; ROM 3
13 GTO & 0(r/S) 142.00 ROM 3
14 (i (i sTo [ 0.00
B 142.00 ROM 3
15 * @ 142.00 ROM 3
16 GJ+ &] CHs | 0 -5.00
B 142.00 ROM 3
17 @+ @ 142.00 ROM 0; ROM 3
* Contents of R, positive,
* Contents of R, negative.
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5-12. Conditional Test Operations

5-13. A test of the conditional test operations is given in : }
table 5-3. The operations are tested as a group. To perform d. Press: I‘_When execution of the program is
completed, the display will show the number of
conditional tests functioning properly. Since there are
eight tests, the display should show 8.00. If not, replace

the test:
a. Switch to PRGM.

b. Press the keys listed in table 5-3, checking the keycode

Table 5-3. Test of Conditional Test Operations

ROM 3.

Performance Tests

each time to ensure that the proper keys have been
pressed.

Switch to RUN.

OPERATION KEYSTROKES KEYCODE
3 CLEAR [PRcM) 00

B (tey)| 01 25 14 01

0 02 00

830 03 45 00

2 04 02

05 21

5 06 05

&y 07 16 31

GTO i 08 14 02

B (sz) 09 25 55

250 (o] 10 25 31

(GTo 11 14 02

6 (s2) 12 25 55

x=) 0 13 16 61

(GTO o) 14 14 02

B (s2) 15 25 55

CHS 16 22

[+ JEE3)) 17 16 41

GTO I 18 14 02

B (sz) 19 25 55

[ o JEE0) 20 25 41

(GTO o) 21 14 02

@8 (isz) 22 25 55

X=0 (9] 23 25 61

(cTo ol 24 14 02

8 (sz) 25 25 55

CHS 26 22

5 27 05

[« JEE3)) 28 16 51

an 2 29 14 02

B(sz7) 30 25 55

31 24

a 32 25 51

(GTo 33 14 02

a(sz2) 34 25 55

B (teg2 35 25 14 02

ReL [ 36 55 00

B8 N 37 25 13
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5-14. ABBREVIATED OPERATIONAL TEST

5-15.  The abbreviated operational test is used to quickly
check the operating capabilities of the HP-19C prior to the
more lengthy full operational test. During troubleshooting
of the logic PCA, it can also be used diagnostically to help
isolate and identify failure of an IC. As presented, the test
procedures are for component-level service of the logic PCA.
To employ them during assembly-level service of the
calculator, merely replace the logic PCA whenever the
directions specify replacement of an IC.

5-10.  This test consists of two parts:

a. Part 1, which test approximately 69 percent of the
contents of the ROM’s: paragraph 5-11.

b. Part 2, which tests the entire program memory:
paragraph 5-13.

5-16. Abbreviated Operational Test, Part 1

5-17.  To perform part 1 of the abbreviated operational
test:

a. Switch: [N |

PRGM TRACE
b. Press: @ CLEAR :

¢. Press the keys listed in table 5-4. Note the following:

(1) If the program step number in the display following
each step does not increment properly, replace the
ACT.

(2) If the keycode in the display following any step
does not agree with that shown in the table, the keys

pressed are not being entered correctly. This
indicates a failure of the PIK, ROM 0, or ROM 3
(in that order of failure probability). To further

HP-19C

isolate the faulty component, check for other failure
symptoms of these IC’s. (Refer to table 4-3.) After
replacing an IC, return to step a.

(3) If following any step the correct program step
number and keycode are obtained but the printout
is incorrect, it is likely that there is a failure in the
PIK, ROM 0, or ROM 7.

(4) If the correct program step number, keycode, and
printout are obtained for every step in the table,
proceed with step d.

Press the keys listed in table 5-5. After each step the
display should agree with that shown in the table. If so,
part 1 of the abbreviated operational test is passed:
proceed with part 2. If not, proceed with step f.

Switch to:

If the incorrect display occurs after any of the steps 1
through 7, 9 through 12, or 14 through 32, replace the
IC or IC’s indicated under ‘‘IC FAILURE"’ and return
to step a. if more than one IC is listed, replace them
successively, returning to step a after each replacement,
until the correct display is obtained following each step.

If the incorrect display occurs after execution of the sub-
program called at step 8:

(1) If the calculator does not respond to the keystrokes
of step 8, replace successively the IC’s listed for this
step in table 5-5. Return to step a after each replace-
ment, until the calculator responds properly.

(2) Ensure that each step of the program in table 5-4
has been stored correctly by comparing the
mnemonics in the printout with the program steps
listed in table 5-4. (The correct printout is shown
in figure 5-1.) If program steps appear in the print-
out as RIS or 2XY in blocks of seven, there is a
failure in DS 2.

Table 5-4. Abbreviated Operational Test, Part 1, Program Entry

STEP KEYSTROKES DISPLAY PRINTOUT IC FAILURE
1 B [eo4 01 25 14 04 dl ¥LBLd
2 8830 02 45 00 8z ST08
3 Bl bsz) 03 25 45 gz D&z
4 [ o NOEINE 04 25 14 05 d4 ¥LBLS
5 =80 05 55 00 B5 eCie DS 0; ROM 3
6 ) 06 51 e X ROM |
7 B o2 07 25 45 p7 D8z
8 (GTO [} 08 14 05 g8 ETOS
9 R/S 09 64 89 RS
10 B (ts)7 10 25 14 07 18 »lBL7?
11 =81 11 55 .1 i1 Rt.1 DS 0; ROM 3
12 = 12 61 T ROM |
13 13 23 13 EEX
14 2 14 02 4 2
15 X 15 51 o ROM 1

Lh
v
o
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h.

(3) If all program steps have been stored correctly,
compare the calculated answers in the calculator
printout with those shown in figure 5-1. If the
answer following execution of program step 5 or 6
is incorrect, replace the IC indicated in table 5-4
for that step, then return to step a.

(4) If the calculated answers in the printout are all cor-
rect, check whether step 7 of the program was
executed correctly. If not, replace the IC indicated
for this step in table 5-4.

If the incorrect display occurs after pressing in step
13:

(1) If the calculator does not respond to the [R/S],
switch to PRGM mode. If the display does not show
program step 10, the 7 did not operate
correctly and the ROM indicated in table 5-5 for

3)

Performance Tests

step 12 should be replaced. If the display does show
program step 10, the did not operate correctly
and the ROM indicated in table 5-5 for step 13
should be replaced.

Ensure that each step of the program in table 5-4
has been stored correctly by comparing the
mnemonics in the printout with the program steps
listed in table 5-4. If program steps appear in the
printout as R/S or XY in blocks of seven,
there is a failure in DS 2.

If all program steps have been stored correctly,
compare the calculated answers in the calculator
printout with those shown in figure 5-1. If the
answer following execution of program step 11, 12,
or 15 is incorrect, replace the IC indicated in table
5-4 for that step, then return to step a.

Table 5-5. Abbreviated Operational Test, Part 1, Program Execution

STEP KEYSTROKES DISPLAY IC FAILURE
1 6 6. DS 1; ROM 3
2 (Fx)8 6.00000000 DS 2; ROM 3
3 B CLEAR 6.00000000 ROM 0; DS 0
4 1 1. DS 1; ROM 3
5 1.00000000 DS 0: ROM |
6 1.00000000 DS 0; ROM 1
7 7.00000000 ROM |
8 Gs 5040.000000 ROM 3; ROM 0
9 5 5. DS 1; ROM 3

10 S]ap! 5.00000000 DS 0; ROM 3; ROM 1
11 5040.000000 ROM 3

12 (GTo 5040.000000 ROM 3

13 -126000.0000 ROM 0

14 126000.0000 ROM 3

15 [ 1 ] 354.9647870 ROM 1

16 9] 3.14159265 ROM 2; ROM 3
17 £ ] 3.12946908 ROM 2

18 g ] 3.14159265 ROM 2; ROM 3
19 x 9.83151706 ROM 1

20 (] 9.00000000 ROM 3

21 [0 I 0.11111111 ROM 1

22 1 00 ROM 3

23 29 1 29 DS 1; ROM 3
24 1.0000000 29 ROM 3

25 3 3. DS 1; ROM 3
26 [ 1 ] 1.0000000 87 ROM 1; ROM 2
27 B 1.1111111-88 ROM 1

28 [ 1.1111111-88 DS 0; ROM 3
29 8 8. DS 1; ROM 3
30 0 8.00000000 DS 0: ROM 3; ROM 1
31 M 8.8888888-88 DS 0; ROM 3
32 CHS -8.8888888-88 ROM 3
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Figure 5-1. Abbreviated Operational Test, Part 1

5-18. Abbreviated Operational Test, Part 2

5-19.  To perform part 2 of the abbreviated operational
test:

a. Set switches: [l run man [T

b. Press: KB [Fix]2.
c. Switch to: NN

PRGM -

g. Switch to: HDrRun

h. Press:

| GOED EIED GIED
@8 (-] 00(R75)

The display should show 98.00. If so, part 2 of the
abbreviated operational test is passed; proceed with the
full operational test. If not, proceed with step j.

Press: (-Joo.

d. Press: ) CLEAR ) k. Check that all program steps have been entered correctly

e. Press repeatedly until this function (keycode 41) has
been entered into the first 97 program steps.

f. Press . The final display should be 98 64.
5-12

by pressing ) PRTPRGM]. Program steps 1 through 97
should contain +, with keycode 417; program step 98
should contain R/S, with keycode 64. If any program
step is incorrect, replace DS 2.
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5-20. FULL OPERATIONAL TEST

5-21.  The full operational test checks approximately
85 percent of the contents of the ROM’s on the logic PCA.
It should be performed at either the end of component-
level service of the logic PCA or at the end of assembly-
level service of the calculator. During troubleshooting of the
logic PCA, it can be used also to isolate and identify a ROM
failure.

5-22. To perform the full operational test during
assembly-level service:

Performance Tests

Press: 8 @@ CLEAR (PrGM] .

Enter the program listed in table 5-6. The program
functions are listed under **FUNCTION"’; however, to
save the time required to scan the keyboard searching for
prefixed functions printed above or on the lower faces
of the keys, the faces of the keys to be pressed are
listed under “*“ACTUAL KEYS’'. After entering each
program step, compare the displayed keycode to that in
the entry under *‘DISPLAY"’. If they do not agree,
press B , then press the correct keys indicated for
the program step until the calculator display shows the
correct keycode. All keystrokes of the 103 steps in the

a. Switch: [HITA man [T test must be entered correctly.
PRGM
Table 5-6. Full Operational Test
TEST ACTUAL MOST PROBABLE
STEP FUNCEION KEYS DISELAY IC FAILURE
1 LBLJO BERo 01 25 14 00 ROM 3; ROM 0
2 5 5 02 05 DS 1: ROM 3
3 sTo R (sTo JEf R+ ! 03 45 31 12 ROM; ROM 1; DS 0
4 1 1 04 01 DS 1; ROM 3
5 (GTO B (GTO 05 14 01 ROM 3
6 (1sz] (9 J R ] 06 25 55 ROM 1; DS 0
7 #o o0 07 45 41 00 ROM 3; ROM 1; DS 0
8 {1s2] (g fRcL| 08 25 55 ROM 1; DS 0
9 ) R+ 09 13 12 ROM 3; ACT
10 RTN a 10 25 13 ROM 3; ACT
11 (teg1 BEd! 11 25 14 01 ROM 3; ROM 0
12 (Gss 1) csef o JR+) 12 13 12 ROM 3; ACT
13 a 13 25 13 ROM 3; ACT
14 CLEAR [ 1 JEEX] 14 16 23 ROM 0; DS 0; DS 1
15 (Fx]2 [+ fcsap) 15 16 13 02 ROM 3: DS 2
16 ) R+ 16 13 12 ROM 3; ACT
17 mo Re 4] 17 55 00 ROM 3; DS 0
18 ax 18 25 51 ROM 3
19 (GTo Jo) (GTo ) 19 14 02 ROM 3
20 2 2 20 02 DS 1;: ROM 3
21 9 9 21 09 DS 1; ROM 3
22 @ (g JR¢] 22 45 12 ROM 3; DS 0
23 (B9 (9 Jcrold 23 25 14 09 ROM 3; ROM 0
24 8o mo 24 55 00 ROM 3; DS 0
25 [ 25 25 33 ROM 1; ROM 2
26 [ sTo NE| 570 NER] o fR+| 26 45 41 12 ROM 3; ROM 1; DS O or DS 1
27 ReL 1) (o JR+} 27 55 12 ROM 3; ROM 1; DS 0 or DS 1
28 [+ I3 28 16 51 ROM 3
29 GTO ) an2 29 14 02 ROM 3
30 g [sT0] 30 25 45 ROM 1; DS 0
31 (GTO Y (cTo 8] 31 14 09 ROM 3
32 @ (R+) 32 12 ROM 3
33 s 33 16 33 ROM 1; ROM 2
34 GRD 9] 34 25 22 ROM 2; DS 2
35 [ 1 35 16 34 ROM 2: DS 2

5-13
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Table 5-6. Full Operational Test (Continued)

HP-19C

TEST ACTUAL MOST P

STEP FUNCTION KEYS DISPLAY 01?: FAI}EI?ﬁASLE
36 a7 36 25 32 ROM 1: ROM 2
37 9] 37 25 23 ROM 2; DS 2
38 Bo 38 25 34 ROM 2; DS 2
39 a2 39 25 53 ROM 1
40 (in) B 40 16 32 ROM 2; ROM 1
41 (x<o} ac 41 25 31 ROM 3
42 (GTo ) 2 42 14 02 ROM 3
43 o 43 16 62 ROM |
44 as 44 25 43 ROM 2; DS 2
45 FH [a [ 45 25 62 ROM 1
46 [ + B 46 16 52 ROM 3
47 B- 47 16 31 ROM 3
48 2 2 48 14 02 ROM 3
49 [ + i 49 16 53 ROM 1
50 9 JcL x| 50 25 24 ROM 2; DS 2
51 B4 51 25 42 ROM 2; DS 2
52 8 8 52 08
53 a5 53 16 43
54 9] 52 08
55 9] 51 25 42
56 SST 52 16 43 ROM 2; DS 2
57 a 53 25 41 ROM 3
58 [GTo ] (GO 54 14 02 ROM 3
59 [+ 103 55 16 63 DS 1; ROM 3
60 [Enc)4 [+ I ssT RS 56 16 15 04 ROM 3; DS 2
61 CLEAR (3 [ ¢ JCLx] 57 16 24 ROM 0
62 9 9 58 09 DS 1: ROM 3
63 59 35 ROM 1; DS 0
64 60 55 35 ROM 1; DS 0
65 61 35 ROM 1; DS 0
66 7 7 62 07 DS 1; ROM 3
67 63 21 ROM 3
68 3 3 64 03 DS 1; ROM 3
69 o+ 65 35 ROM 1; DS 0
70 7 7 66 07 DS 1; ROM 3
71 (AST X [ |8 67 16 63 DS 1; ROM 3
72 [ ¢ J5+] 68 16 35 ROM 1; DS 0
73 [ ¢ JxxY] 69 16 11 ROM 1; DS 0
74 x>y [ ¢ ] 70 16 41 ROM 3
75 2 [GTO W 71 14 02 ROM 3
76 CLEAR [  JENTER # 71 14 02
77 Xy 72 11 ROM 3
78 sTo NER 88 1 73 45 61 01 ROM 3; ROM 1: DS 0
79 (sin) [+ I 74 16 42 ROM 2; DS 2
80 8. 75 25 63 ROM 2
81 % 9 ] X2 76 25 11 ROM 1
82 (R¢) (RY) 77 12 ROM 3
83 = ) 78 31 ROM 1
84 [sTo JE3) sTo J3j 79 45 51 01 ROM 3; ROM 1; DS 0

5-14
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Table 5-6. Full Operational Test (Continued)

;',EE; FUNCTION AEE%S“‘ DISPLAY MC:%TFI;I}ESQE v
85 k=g 9 15 80 25 61 ROM 3
86 2 2 81 14 02 ROM 3
87 3 B 82 03 DS I; ROM 3
88 o 83 25 64 ROM 1
89 @3 84 16 54 ROM 1; ROM 2
90 L 1S 85 16 61 ROM 3
91 2 2 86 14 02 ROM 3
92 (rcL B} l 87 55 01 ROM 3; DS 0
93 CHS 88 22 ROM 3
94 (519 o Ea9 89 16 14 09 ROM 3; DS 2
95 EEX] EEX 90 23 DS 1; ROM 3
96 8 8 91 08 DS 1; ROM 3
97 7 7 92 07 DS 1; ROM 3
98 CHS I aths 93 22 ROM 3
99 ® B 94 51 ROM 1
100 a 95 25 65 ROM 0
101 96 65 ROM 0
102 PAUSE 97 16 64 ROM 2;: ROM 1
103 R/S R/S 98 64 ROM 0; ROM 3
*The keys shown at test steps 52 through 55 are pressed when the program is entered to test the : ,and operations. When single-stepping
through the program, skip over these program steps. Note that the result of the program modification performed here is that program step 52 contains
the function —which was originally entered into program step 53—and program step 53 contains the function -

Switch to RUN.

Press:
B (Fx)3
G ] 14(#r5)

When execution of the test program is completed, the
calculator should display and print —-8.8888888-88. If
not, and it is certain that all program steps have been
entered correctly, the calculator has failed the test and
the logic PCA should be replaced.

To double-check that all program steps have been
entered and stored correctly:

(1) Switch to PRGM.
(2) Press: @@ (+]00.
(3) Press: [E) [PRTPRGM) .

(4) Compare the resulting program listing, line-by-
line, to that shown in figure 5-2. If an incorrect
program step is found, proceed with step (5).

(5) Go to the incorrect step using (J nn.
(6) Press: EJ (oEL),

(7) Press the correct keys indicated for the program
step until the calculator display shows the correct
keycode.

(8) If pressing the correct keys does not result in the

5-23.

correct keycode, the logic PCA should be replaced.
If the correct keycode is obtained, check that the
keycode has been stored correctly by pressing
8 B33 . If the correct keycode is still dis-
played, return to step d; if not, the logic PCA
should be replaced.

To perform the full operational test during com-

ponent-level service:

a.

Perform steps a through e of paragraph 5-22. When
execution of the test program is completed, the calcu-
lator display and printout should show -8.8888888-88.
If so, the calculator has passed the full operational test;
if not, proceed with step b.

Check that all program steps have been entered and
stored correctly as follows:

(1) Switch to PRGM.
(2) Press: @8 [ 00.
(3) Press: [E) PRTPRGM) .

(4) Compare the resulting program listing, line-by-
line, to that shown in figure 5-2. If an incorrect
program step is found, proceed with step (5); if not,
proceed with step c.

(5) Go to the incorrect step using (-] nn.

(6) Press: BB [oEL).
5-15
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81 LBLB 25 14 B2 26 ST+i 45 41 12
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Figure 5-2. Full Operational Test, Program Listing

Press the correct keys indicated for the program step
until the calculator display shows the correct
keycode.

If pressing the correct keys does not result in the
correct keycode, the keys pressed are not being
entered correctly. This indicates a failure of the
PIK, ROM 0, or ROM 3 (in that order of failure
probability). If the correct keycode is obtained,
check that the keycode has been stored correctly
by pressing €} B3 . If the correct keycode is
still displayed, return to step d of paragraph 4-22
and run the test again. If the keycode displayed is
incorrect, replace DS 2 and return to step a.

If the program listing obtained in step b agrees exactly
with that shown in figure 5-2, one of the ROM's
accessed during program execution is faulty. To deter-
mine which one, proceed with step d.

Switch to RUN.
Press:

cLx ¥ + NIGTIl!
a4

Switch to TRACE.
Press: :

5-16

Compare the resulting printout to that shown in figure
5-3. The lines in the printout with *** at the right con-
tain the results of calculations performed during pro-
gram execution. Look for the first printed answer that
does not agree with its counterpart in figure 5-3. This
indicates the approximate point at which a faulty IC was
accessed. To isolate the faulty IC, note the following:

(1) Check whether each of the program steps listed

(2)

between the last correct printed answer and the first
incorrect printed answer agree with those shown in
figure 5-3. If they are not all identical, the last step
shown correctly was probably executed incorrectly.
If all intervening steps are shown correctly, the last
step shown before the printed answer was probably
executed incorrectly. For either case, the IC or IC’s
that probably failed are shown alongside the pro-
gram step in table 5-6. After replacing an IC, return
to step a.

During a successful test, none of the program steps
19, 29, 42, 48, 54, 71, 81, or 86—each of which
contains 2—is executed. If an IC accessed by
the functions preceding one of these steps is faulty,
the 2 may be executed. Since there is no
(C8L) 2 in the program, when this occurs the calcu-
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lator will print GTO2 (preceded by its program step
number), display and print Error, then stop. To
determine which IC has failed, consider the
numbers in the X- and Y-registers together with the
particular functions executed prior to the test
immediately preceding the 2

(3) If program step 29 is executed, a failure has

Performance Tests

occurred in a storage register. The indirect address
of this register (see figure 1-1) is indicated by the
last answer printed following program step 24.
Recall that registers R, through R.; are located in
DS 0 and registers Ry, through Ry, are located in
DS 1. (Refer to table 4-3.) Therefore, the number
16 through 29 signifies a failure in DS 1; any other
number signifies a failure in DS 0.

R<& 28,68 nix
14 CLRE 25 18
15 FIxZ 1.08+22 ¥kx
6,60 xxx 26 ST+i
16 E5Bi 27 KCLi
21 sLELe 1.08+28 #ix
82 3 28 Xx#FY°
83 ST-i " 28 D&Z
84 1 31 6&r0e
B5 ETG! 23 ¥LBLY9
11 »LEL] 24 RCLE
1z ESBi 27.80 ¥xx
B7 5T+ 25 18
88 ISZ 1.68427 mii
89 E5Ei 26 ST+
86 IS2 27 RCLi
g7 ST+ 1.68+27 sxx
B 157 28 s£YS
18 RN I (174
g Rik 31 ET09
3 KiK 23 ¥LBLY
17 RCLE 24 RLLE
B.E5 wkx 26.68 xis
18 a0 25 1§
& 2 1.86426 00
21 s 26 ST+
2: STGi 27 KCL:f
23 $LELY 186426 wxx
24 RCLA 28 ¥#Y?
29,65 1ex 38 DSz
25 1gx 31 &T08
1.88425 ¥y 25 siBL9
26 ST+i 24 RCLE
27 RCLi 20,89 wxr
1.80+29 hx 2 1
28 X£77 1.88+25 &y
8 Ds? 26 ET+i
31 6109 &’ kCLi
23 ¥LBLY 1.BE425 i
25 RCLE 26 REYS

36 D52 26 3T+

31 ET09 27 RCLi

25 $LBLS 1.8842] irx

24 RCL2 28 X#YT
24.68 wxx 38 DsZ

o | J1 6TO9
1.608+24 ixx 22 sLBL9

26 §74i 24 RCLB

27 RCLi 20,88 ¥
1.68+24 ¥ux 25 A8

28 X#£Y7 1.88426 K%y

3@ DSz 26 ST+i

31 ETOS 27 RCLi

22 siBLY 1.88+28 iy

24 RCLE 26 XFY?
23,66 kbx j@ DSZ

23 1ex 31 6T09
1.88+2% ¥xx 23 #LELS

26 ST+i 24 RCLE

27 RiLi 19,38 %ax
1.85+23 ¥k 25 1g*

28 X#Y9 1.88:15 ftay

J8 Ds? 26 ST+i

3! ET02 27 BULd

23 ¥lBL3 1.88+15 txr

24 RCLE 2 XAVT
22,86 ¥vx a8 DSz

a3 e 31 Gige
1.86+2. 1wy 23 #LBLY

26 ST+ 24 PCLE

27 RLLi 18,88 #11
1.88+422  #i% 2= g

28 X#VY 1.88+18 ikt

J8 052 2 ST+

31 &T0% 27 RCLi

23 xLBL® 1.86+18 ¥y

¢4 RCLE 28 K#Y?
2i.60 ¥yx @ D5z

25 e 21 ETDS
1.86421 vy 23 #lBi3

Figure 5-3. Full Operational Test, Program Execution
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Figure 5-3. Full Operational Test, Program Execution (Continued)
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Figure 5-3. Full Operational Test, Program Execution (Continued)
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6-1. INTRODUCTION

6-2. This section identifies the accessories available for
use with the HP-19C. Replacement of accessories is recom-
mended rather than repair, since the cost of a new unit is
usually less than the cost of repair.

6-3. BATTERY PACK

6-4. Figure 6-1 shows the HP 82052A Battery Pack. If
the calculator is received from the customer with a com-
plaint related to the performance of the battery pack, discard
the pack and insert a new one. From all other calculators
having blank displays at turn-on, remove (but do not dis-
card) the battery pack and replace it with a new one. To
determine whether the removed battery pack is faulty or
merely needs charging, perform the following procedures
when time permits:

a. Charge the battery pack for at least 8 hours in a calcu-
lator (HP-19C or HP-10) known to be operating
properly.

~ b. At the end of the charging period, remove the battery

pack and connect a 5-ohm, 10W, 10% resistor across
its contacts.

c. After 45 minutes, disconnect the resistor and measure
the voltage between the contacts of the battery pack.
If the voltage is less than 4.4 Vdc, discard the battery
pack. If the voltage is at least 4.4 Vdc, the battery pack
is good; in this case, charge it again for at least 5 hours,
then store the pack for later use.

Figure 6-1. HP 82052A Battery Pack

6-5. AC ADAPTER/RECHARGERS

6-6. Table 6-1 lists the various ac adapter/rechargers
available for use with the HP-19C. Figures 6-2 through 6-7
show the plug configuration and location of the part number.

Table 6-1. AC Adapter/Rechargers

HP MODEL
NUMBER VOLTAGE* | IDENTIFICATION
82059A 115 Us
82066A 230 European
82067A 230 UK desktop
82067A Opt 001 230 UK with RSA plug
82068A 230 Australian
82069A 115 European
*Indicates nominal voltage; acceptable ranges are 200 to 254 Vac and
90 to 127 Vac,

6-7. To determine whether the ac adapter/recharger is
functioning properly, perform the procedures below:

Note: The calculator should remain switched
OFF, and the battery pack should be removed
from the calculator, during steps a through d.

a. Plug the ac adapter/recharger into the calculator.

Plug the ac adapter/recharger into an outlet of the proper
voltage. (Refer to table 6-1.)

c. Connect a 10-ohm, 5%, 10W resistor across the battery
terminals of the calculator.

d. With a dc voltmeter, measure the voltage V. across
the load. If Vg is between 2.5 and 3.3 Vdc, the

recharger is functioning properly. If not, proceed with
step e.

e. Unplug the recharger from the calculator.

f.  With an ac (rms) voltmeter, measure the voltage at the
power outlet (Viy) and the voltage at the output of the
rccha.rger (_VOL'T)‘

g. Calculate Vy and Vyax as follows:

(1) If Vixis approximately 230 Vac, Vyy = V/21.10
and V.\']A_\' = V]\'!15<65

(2) If Viyis approximately 115 Vac, Vyx = Vin/10.55
and v_\]‘.\x = V|\}‘782

h. If Vgpr is not between Vyy and Vyax, the recharger
is defective and should be replaced.
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Accessories HP-19C

1. If Vguy is within the proper range, connect a 12-ohm,
5%, SW resistor across the output of the recharger, and
measure Vqyp across the load with an ac voltmeter. If
Vour is between 5.3 and 7.3 Vac, the problem is in the
charging circuitry on the printer PCA; otherwise, the
recharger is defective and should be replaced.

Figure 6-4. HP 82067A AC Adapter/Recharger

Figure 6-2. HP 82059A AC Adapter/Recharger

Figure 6-5. HP 82067A Opt 001 AC Adapter/Recharger

Figure 6-3. HP 82066A AC Adapter/Recharger Figure 6-6. HP 82068A AC Adapter/Recharger
6-2
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Figure 6-7. HP 82069A AC Adapter/Recharger

Accessories
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SECTION

VII

Replaceable Parts

7-1. INTRODUCTION ed as named. Such items either are supplied as part of the
assemblies under which they are listed, or can be obtained

7-2. This section contains information pertaining to the by osdening their indicatod constituent pats.

parts used in the HP-19C. Table 7-1 lists these parts, giving 7-5
the HP part number, description, and quantity; see also the .
HP-19C Exploded View, figure 7-1. Table 7-2 lists the parts
and subassemblies of the HP-19C printer assembly; see also
the Printer Assembly Exploded View, figure 7-2.

ORDERING INFORMATION

7-6. To order replacement assemblies or parts, address
order or inquiry to Corporate Parts Center, Parts Center
Europe, or International Operations. Specify the following

7-3. Replaceable parts for the logic PCA and printer RSO O cn ch pRit Giniered:

PCA are listed for convenience opposite the corresponding a. Calculator model and serial number.
component location and schematic diagrams in section I'V. HP part number.

7-4.  Assemblies or parts listed without an HP part Description.

number are identified for reference only and cannot be order-

e 0 o

Complete reference designation (if applicable).

Table 7-1. HP-19C Replaceable Parts

FIGURE
& INDEX :E;’;ER; DESCRIPTION QTY
NUMBER
7-1-
1 00019-60001 PCA (L), logic (refer to table 4-3) 1
2 00019-60002 PCA (P), printer (refer to table 4-2) 1
3 ASSEMBLY (P), printer (refer to table 7-2) 1
4 00019-60007 ASSEMBLY (K), keyboard/topcase 1
5 00010-60014 ASSEMBLY (B), battery pack |
6 00010-60012 ASSEMBLY, bottom case 1
7 00035-40008 e FOOT 4
8 1990-0633 DISPLAY 1
9 5040-9493 CONNECTOR, top/bottom case 1
10 5040-9491 DOOR, battery 1
11 5040-9495 WINDOW, display |
k2 5040-9499 LATCH, shide |
13 0624-0303 SCREW, 2-28 x 0.312 inch 6
14 3030-0667 SCREW, shoulder, 2-56 3
15 0400-0126 GROMMET 5
16 9270-0535 PAPER, thermal Ye
17 7120-6343 LABEL, top case, nameplate 1
18 7120-6345 LABEL, bottom case, mfg location (USA) 1
7120-6346 LABEL, bottom case, mfg location (SGP)
19 7120-6472 LABEL, bottom case, information 1

7-1



Replaceable Parts

HP-19C

7-2

Figure 7-1. HP-19C Exploded View



HP-19C Replaceable Parts

Table 7-2. Printer Assembly (P) Replaceable Parts

FIGURE
& INDEX s o DESCRIPTION QTY
NUMBER
ez
1 00010-60008 ASSEMBLY, motor (production) 1
ASSEMBLY, head carrier 1
a0 5040-9441 e CARRIAGE, head |
3 5040-9448 e HOLDER, head 1
4 00010-60009 ASSEMBLY, flex-cable/print-head 1
00010-60902 ASSEMBLY, printer (service) 1
5 o ASSEMBLY, mainframe 1
6 e ASSEMBLY, oscillator 1
7 e ASSEMBLY, keeper 1
8 e STABILIZER, oscillator 1
e SHIELD 1
e GUIDE, paper 2
" 1410-0616 e BEARING, needle roller 4
9 1530-1956 e ROD, guide 1
10 0510-0810 e RING, retaining, '/1s inch 1
1460-1530 e SPRING, platen 1
11 5040-9445 e COVER, paper roll 1
12 1460-1523 e SPRING, torsion 1
13 5081-5544 e WIRE, twisted pair, home switch 1
14 5020-9235 SCREW, drive 1
15 1530-1958 FOLLOWER 1
16 0510-0261 RING, retaining, #/32 inch 1
17 5041-1101 PLATEN, lapped 1
18 1460-1529 SPRING, follower 1
19 1600-0596 CLIP, head 1
20 5040-9766 CLIP, flex-cable 1
21 5040-9444 WINDOW 1
22 3030-0667 SCREW, shoulder, 2-56 2
23 0400-0126 GROMMET 2
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21

Figure 7-2. Printer Assembly Exploded View
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APPENDIX

Error Conditions

A-1.  If an improper operation (that is, an operation that
is meaningless under certain conditions) is attempted, the
calculator will display Error. Conditions resulting in an error
display are listed in table A-1. The calculator will display
Error also when the calculator is turned on, if the contents
of the CMOS data/program storage have been lost or altered

as a result of a discharged battery or discharged capacitor
LC5. Whenever the word Error is displayed, it will also be
printed if the print mode switch is set to TRACE or NORM.
An Error display can also result from a failure in ROM 3
(refer to table 4-3) or a jam in the printer assembly.

Table A-1. Error Conditions

OPERATION CONDITION
= x=0
l.y=0andx =0
2. y < 0 and x non-integer
x=10
x=0
= | s
= x| >
e
= x=0
n=0
(s] n=<|
STO
% ABS [INT (Ry)] > 29
GTO
% 1. INT (R,) > —99
2. INT (Ry) > 9
3. 0 = INT (R;) < 9 and there is no such label,
n )
Eln Magnitude of number in storage register R, would then be larger than
(x] n 9.999999999 x 109,
En
sTo NES| B
B0 n { Magnitude of number in storage register R., would then be larger than
88 (X)) n 9.999999999 x 10%.
B0 n
STO
5% 1. ABS [INT (Ry)] > 29
&0 . 2. Magnitude of number in storage register addressed by R, would then be larger
80 than 9.999999999 x 10%,
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