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SECTION
I

General Informaticn

1-1. INTRODUCTION

1-2. This service manual contains information necessary to troubleshoot and
repair the HP 82161A Digital Cassette Drive.

1-3. The manual is divided into seven sections, which give:

e A description of the cassette drive (section I).

® An explanation of how it works (section II).

e Information for disassembly and reassembly (section III).

e Steps for troubleshooting and testing the cassette drive (section IV).

e Information for testing electrical accessories (section V).

e A list of replaceable parts (section VI).

e Reference diagrams (section VII).

1-4. DESCRIPTION

1-5. The HP 82161A Digital Cassette Drive is a mass storage peripheral
device that connects to HP-IL (Hewlett-Packard Interface Loop). The cassette
drive stores and retrieves information on Hewlett-Packard Mini Data
Cassettes.

1-6. The drive mechanism uses two motors that are geared directly to the
tape drive spindles. The data is recorded on both tracks in the same
direction. Thus the unit only controls the tape speed in one direction.

1-7. Service procedures for the cassette drive require an HP-41CV, an
HP 82160A HP-IL Module, a formatted test cassette, a stall cassette, a
skew tape, the diagnostic program DRVTST (on HP-41 magnetic cards), and
an HP 821U43A Printer (optional).

1-1



General Information HP 82161A

Table 1-1. Specifications

Physical Properties

Width: 16.8 centimeters (6.61 inches).
Depth: 13.2 centimeters (5.20 inches).
Height: 6.2 centimeters (2.44 inches).
Weight: 710 grams (1.57 pounds) with battery.

Data Format

Number of tracks: 2.

Density: 335 bits per centimeter (850 bits per inch).
Format: 256 bytes per record (8 bits per byte).
Formatted capacity: 512 records (131,072 bytes).
Encoding method: bi-phase-level phase encoding.

Drive Mechanism

e Type: two-motor, hub drive.
® Read/write speed: 23 centimeters (9 inches) per second.
e Search/rewind speed: 76 centimeters (30 inches) per second.

Interface

e Type: HP-IL (Hewlett-Packard Interface Loop).
e Default address on power up: undefined.
® Default address after Auto Address Unconfigure: 2.

Power Requirements

e Primary source: HP 82033A Battery Pack.
e Recharging time for pack: 14 to 16 hours (drive turned on or off).
e Usage: ON 1.5 watts maximum (motor off).

STANDBY (on) 1.7 watts maximum (motor off).

STANDBY (off) 0 watts.

Temperature Limits
e Operating: 10 to 40 degrees C (50 to 104 degrees F).

e Charging: 15 to 40 degrees C (59 to 104 degrees F).
e Storage: -40 to 75 degrees C (-40 to 167 degrees F).

1-2




HP 82161A General Information

Table 1-1. Specifications (Continued)

Digital Cassette

Type: Hewlett-Packard Mini Data Cassette.
Tape length: 24 meters (80 feet).

Temperature limits: 10 to 45 degrees C (50 to 113 degrees F).
Humidity limits: 20 to 80 percent relative humidity.

1-8. IDENTIFICATION

1-9. The serial number of the cassette drive is used for identification and
determination of warranty status. It is located on the bottom case. Its
format is described below.

A
YYWW B XXXXX
______ Q —mmmmmmem
i IS i
] [} ]
] | = [}
i | | R Sequence number.
] ] [}
| | |
i i o Location manufactured:
] [}
| |
i | A = USA
i i B = Brazil
i | Q = United Kingdom
i i S = Singapore
| [}
| |
| e Week manufactured.
[}
|
R Year manufactured

(years since 1960).

1-3/1-4






SECTION
II

Theory of Operation

2-1. FUNCTIONAL DESCRIPTION

2-2. The HP 82161A Digital Cassette Drive (see figure 2-1) consists of nine
primary electrical circuits:

e The processor circuit.

e The interface circuit.

e RAM (random-access memory).

® The read/write circuit.

® The motor drive circuit.

e The motor stall circuit.

e The end-of-tape circuit.

® The battery/standby circuit.

o The motor supply circuit.

e The 5-volt power supply.

e The indicator circuit.

2-3. These circuits are contained on the logic PCA (printed-circuit
assembly) and the drive PCA. CMOS (complementary metal-oxide-semiconductor)
circuitry is used in the HP-IL IC (integrated circuit), the one-shot
flip-flop, the dual-D flip-flop, and the exclusive-OR gates. The processor

IC and the RAM IC use NMOS (N-channel metal-oxide-semiconductor) technology.
Other circuits use conventional bipolar components.

2-4. The cassette tape is monitored by the end-of-tape circuit and a
cassette-present switch, is driven by two motors, and is read from and
written to by a two-channel magnetic head.
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2-5 .

The cassette drive interfaces with the controller using HP-IL.

Figure 2-1.

Cassette Drive Block Diagram

This

interface transfers information in one direction along a pair of wires,
connecting the output transformer of one device to the input transformer of

the next device.

circuitry by the coupling transformer.

2-2

The information is passed from the wires to the internal



HP 82161A Theory of Operation

2-6. Processor Circuit

2-T. The processor circuit consists of processor A1U3, REWIND switch A1S2,
and the cassette-present switch A2S1. (For an explanation of the
reference designators, refer to paragraph 4-3.)

2-8. The processor controls the operation of the cassette drive in
response to instructions received from HP-IL (and relayed to the processor
from the interface circuit). The processor contains all of the
microprogramming required to perform its functions. Crystal Y1 provides
the 4-MHz clock frequency for circuit timing. Signal names are listed in
table 2-1.

2-9. The processor interacts with the interface circuit using eight
bi-directional lines (A1 through A8) for the transfer of data, three
output lines (BO through B2) to specify registers, two output lines (IWR
and IRD) to specify data transmission to and from the interface circuit,
respectively, and one output line (ISEL) to select the HP-IL IC (U4) in the
interface circuit.

2-10. The processor interacts with RAM using four bi-directional lines
(BO through B3) for the transfer of data, 10 output lines (A0 through A9)
to specify registers, one output line (RWR) to specify data _transmission
to (RWR low) and from (RWR high) RAM, and one output line (RSEL) to
select the RAM IC.

2-11. The processor interacts with the read/write circuit using one output
line (DOUT) for transfer of data to the read/write circuit, one input line
(DIN) for transfer of data from the read/write circuit, one input line (DRDY)
to indicate that one bit of data is available on the DIN line, one output
line (TRK) to specify the track on the tape, and one output line (REC) to
specify data transmission to (REC low) and from (REC high) the read/write
circuit. The processor encodes and decodes the serial data sent to and
received from the read/write circuit.

2-12. The processor interacts with the motor drive circuit using five output
lines (MO through M4) to control the operation of the motors.

2-13. The STAL input line informs the processor that excessive current is
being drawn by the motor drive circuit. The EOT input line indicates that
the tape is positioned at clear leader or at the index hole on the recording
surface. The RST input line causes the processor to be reset. The
processor sets the PWDN output line low when an HP-IL message specifies

this operation.

2-3



Theory of Operation

Table 2-1. Signal Names

HP 82161A

SIGNAL DESCRIPTION
AO RAM: Selects the pair of registers
that form the eight-bit byte.
HP-IL IC: Unused.
A1-A8 RAM: Selects address.
HP-IL IC: Data transfer lines.
A9 RAM: Selects Buffer 0 or Buffer 1.
HP-IL IC: Unused.
BO-B3 RAM: Data transfer lines.
. HP-IL IC: Register address.
B3Y Busy
CASP Cassette Present
DIN Data IN--from read circuit bit by bit.
DIO Data IN/OUT (Sense Amp)
DOUT Data OUT--to record circuit bit by bit.
DRDY Data Ready
EOT End-of-Tape
GND Ground
ISEL Interface (HP-IL) Select
IRD Interface (HP-IL) Read
TWR Interface (HP-IL) Write
LC1/2 HP-IL Timing
MO-M4y Motor Control
MGND Motor Ground
PWDN Power Down
REC Record Data
REW Rewind
RSEL RAM Select
RST Reset
RWR RAM Write
RXD0/1 HP-IL Recieve
STAL Stall
TRK Track
TXDO0/ 1 HP-IL Transmit
XTL1/2 System Timing

2-1



HP 82161A Theory of Operation

2-14, The REWIND switch pulls the REW line low to the processor, which
causes the tape to be rewound. If the busy light is on the processor will
ignore the REW line. The cassette-present switch (on the drive PCA) is
closed when a cassette is present in the transport and the door is closed.
This switch pulls the CASP line low to the processor.

2-15. Interface Circuit

2-16. The interface circuit consists of the HP-IL IC (U4), two input
transformers, one output transformer, and discrete components. This circuit
provides a floating, balanced pair of input and pair of output lines with
proper loading, EMI (electromagnetic interference) reduction, and impedance
matching. Each message consists of bits encoded in a three-level format, as
shown in figure 2-2. The high and low pulses on the loop side are +1.5V and
-1.5V nominal across the pair of wires. Pulses are typically 1 microsecond
wide, with at least 2 microseconds delay between bits.

2-17. The HP-IL IC provides most of the interfacing logic and ensures proper
interaction with the interface loop. This IC contains eight internal
registers that hold operating information, including HP-IL messages received
from the interface loop or from the processor.

‘“zero sync’’ ““one sync’’ ‘‘zero’’
+151[m J\l_Hr \ ‘ . |
—1.5V
01 23 456 1 2 3 456 1 2 3 4 1 2 3 4

microseconds

sample frame
1sync (0] 0 1 1 0 0 0 0 0

atiRIRd el T NIRRTl

Figure 2-2. HP-IL Bit Encoding




Theory of Operation HP 82161A

2-18. Eight data lines (A1 through A8) connect the HP-IL IC to the
processor. The BO, B1, and B2 input lines determine which internal register
is connected to the data lines. Active low input signals on ISEL and IWR
cause the HP-IL IC to accept data from the data lines; low input signals on
ISEL and IRD cause data to be sent on the data lines.

2-19. The processor periodically examines the HP-IL IC to see if there is
any activity on the loop that requires the processor's attention.

2-20. External components C10 and L1 control the 2-MHz clock used for timing
the asynchronous HP-IL signals.

2-21. RAM

2-22. The RAM IC contains 1024 four-bit registers. The processor uses the
registers in pairs, effectively yielding 512 eight-bit registers. Half of
the registers are used as Buffer 0; the other half are used as Buffer 1.
Buffer 0 holds information being transferred between the interface loop and
the tape. Buffer 1 normally holds information being sent to or received
from the interface loop and does not involve the tape.

2-23. Ten input lines (A0 through A9) select the internal register that is
connected to the four data lines (BO through B3). The two states of input
line AO specify the pair of registers that are used by the processor to form
an eight-bit byte. A1 through A8 selects the adress of the _byte in RAM. A9
selects Buffer O or Buffer 1. Active low input signals on RSEL and RWR
cause RAM to accept data from BO through B3; a low input signal on RSEL and
a high signal on RWR cause RAM to send data on BO through B3.

2-24. The Read/Write Circuit

2-25. Information is recorded on the tape using the bi-phase-level method.
This means that each bit cell has a flux change at its midcell--the direction
determines whether the bit is a "O0" or "1". A flux change occurs at the edge
of a bit cell if needed by the following cell. (See figure 2-3.) This type
of coding is self-clocking since midcell transitions always occur.

2-6
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-
-
-
-
-
-

JL

Figure 2-3. Bi-Phase-Level Tape Encoding

2-26. The write circuit (see figure 2-U4) consists of sense amplifier A2U6.
This circuit provides the interface between the processor and the tape head
for the signal processing required when recording to the tape.

2-27. While writing information onto the tape, the REC input to the sense
amplifier must be high. The TRK input to U6 determines which track will be
used: TRK is low for track 0; TRK is high for track 1. Both tracks are
recorded in the same direction, thus there is no need to turn the tape over.
When the end of track O is reached, the tape automatically rewinds and track
1 is recorded. Signal transitions received on the DIO line are converted to

currents with the appropriate directions for the tape head by the sense
amplifier.

2-28. The read circuit (see figure 2-4) consists of the sense amplifier U6,
the one-shot multivibrator U4B, the D-type flip-flop U5A, the D-type
flip-flop U5B, and the exclusive-OR gates U3A, U3B, and U3D. This circuit
provides the interface between the tape head and the processor for the signal
decoding required when reading from the tape.

2=7



Theory of Operation HP 82161A

2-29. While reading information from the tape, the REC input to the sense
amplifier must be low. The TRK input determines which track will be used.
The output signal from U6 on the DIO line contains logic transitions that

represent the flux changes on the tape--those at the cell edge and midcell
positions of each bit cell. The desired information is represented by the
direction of the midcell transitions.

2-30. The DIO signal (see figure 2-5) is input into U3D and U3A. The other
input of U3D is tied high, so the output of U3D is inverted from DIO. The
capacitor C12 on the output of U3D causes the input to U3A to rise slowly
and decay slowly to the high and low states (figure 2-5). Thus, when DIO
changes from high to low, C12 holds the second input to U3A low long enough
to change the output on U3A to low. As C12 charges, the second input to U3A
raises, and the output of U3A then switches high. When DIO next goes high,
the output of U3D goes low and C12 begins to discharge, but the input to U3A
is held high long enough for the output of U3A to go low. As C12 discharges,
the second input to U3A goes low and the output of U3A goes high (see figure
2-5).

2-31. The first low pulse from the output of U3A fires the one-shot
multivibrator U4B. Capacitor C14 and resistor R22 prevent the output Q of
the one-shot from going high again until the cell edge has passed. Holding
Q low prevents the one-shot from firing when a cell edge occurs. The
output Q of the one-shot goes low when input A goes low and the output goes
high again when the one-shot resets (figure 2-5). Input B must be high for
the one-shot to fire again. This input is delayed from going high by C13
and R29 (figure 2-5). This prevents the one-shot from firing too quickly
after resetting and allows DIN and DRDY to be properly latched into
flip-flops U5A and U5B (described in paragraph 2-32). When the next midcell
transition occurs, the prior cell edge transition (if any) will have been
ignored and the one-shot will be enabled to fire again.

2-32. When Q of the one-shot goes high again, it triggers the D-type flip-
flop US5A, which sets the output Q of U5A to the current state of DIO. The
output Q of US5A sets the DIN line to the processor. When Q of the one-shot
goes high it also changes the output of U3B from low to high. Capacitor C13
begins to charge delaying the triggering of U5B. The output Q of USB is

also the DRDY signal to the processor. When DRDY changes state the processor
reads DIN. The delay created by C13 allows DIN to be properly set prior to
the processor reading DIN. C13 also delays the B input to the one-shot from
going high again until DIN and DRDY have been properly set.

2-8
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Figure 2-5. Write Circuit Timing
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2-33. The timing of the one-shot is established at the beginning of each
record by a sync byte consisting of alternating "1"s and "O"s. A string of
alternating "1"s and "O"s contain no cell edge transitions (figure 2-6).
This pattern gives the one-shot pure midcell transitions so the firing will
be properly keyed to only midcell transitions through the rest of the
record.

E M E M E M E
0 0

DIO

|
S U G
|

u3-3
u4-9

U4-12
U5-3
uU3-5

_
I
UG e G e e

DIN
Us-5

DRDY
U5s-8

Figure 2-6. One-Shot Timing

2-34, Motor Drive Circuit

2-35. The motor drive circuit (see figure 2-7), which controls the two tape
drive motors, consists of five open-collector comparators in U1 and U2, two
differential amplifiers in U7, and other related circuitry. The circuit
provides precise speed control during recording and reading operations,
full-speed forward and reverse movement, and braking.

2-36. Five motor-control lines (MO through Mi4) from the processor determine
the operation of the drive. Possible operations are listed in table 2-2.
Signal levels are compared to a 2.6V reference voltage generated by regulator
uo9.

2-10
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Table 2-2. Drive Operations

OPERATION MOTOR-CONTROL LINES
MO M1 M2 M3 M4

Inactive high high high high high
Record/Read high high 1low high  high
Fast Forward low high low high high
Fast Reverse high low high high low
Forward Brake low low high low high
Reverse Brake low high high low high

2-37. The motor control circuit consists of a summing op-amp U7A, the two
drive motors, the feedback-control op-amp U7B, and related support circuitry.
The motors produce a back EMF (electromotive force, or voltage) whenever the
motor is being driven or is free spinning (like when the tape is pulling the
trailing motor). Resistor R17 is adjusted so that the ratio of R17 and R27
matches the ratio of the resistance of motor B1 and the resistance of
inductor L1. (L1 is acting as a resistor in this circuit.) This ratio
matching effectively subtracts out the driving I-R drop across motor BT,
leaving only the sum of the back EMFs as the output from op-amp UTA.

Feedback op-amp U7B takes the output from UTA and adjusts the current into

B1 through transistor Q3 such that the sum of the two back EMFs is held
constant. Holding the sum of the back EMFs constant is the same as holding
the sum of the velocities of the motors constant. Thus as the tape stacks up
on the drive motor's (B1) spool, the trailing motor (B2) begins to rotate
faster. The faster rotation of B2 increases its back EMF, which is fed
through the feedback loop and slows down motor B1. Thus the tape speed at
the tape head is held constant.

2-38. Peripherial driver A2U8 and comparators A2U1 and A2U2 are open-
collector type. The two states of the output are set such that in the high
state the outputs are open and in the low state the outputs are grounded.
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Figure 2-7. Motor Drive Circuit

2-39. The read/write mode is the controlled forward speed, during which all
read and record operations occur. In read/write mode line MO is high, which
opens the output of U2C and and allows the feedback network to U7B to
operate. Line M1 is high which opens the output on U2A and turns off
transistor Q5. Line M3 is high so the one-shot U4A does not fire and U8B
cannot provide a ground path for motor B1. Line M4 is high and U2B is open
at the output. Line M2 is low which provides a ground path for motor B1
through U8A. Line M2 also inputs to U1A which opens the output of UTA
allowing C1 to begin charging through R1. As C1 charges it eventually
exceeds the threshold of U1B. The output of U1B goes from ground to open and
capacitor C3 slowly charges to the 2.6V reference. The charging of C3 allows
the motors to smoothly increase in speed until the feedback network comes
into balance to control the speed of the motors. This 2.6V reference and the
feedback loop provide the two inputs for controlling the speed of the motors.
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2-40. Before a read/write operation occurs the motors are in the inactive
state and the output of U1B is grounded. The voltage drop across resistor

R2 provides a 0.3V input into U7B. When M2 initially goes low and capacitors
C1 and C3 are charging, this 0.3V is the only input into U7B. U7B turns off
Q4 and turns on Q3, which begins turning motor B1. As the slack is taken out
of the tape, motor B2 begins to turn and the summing op-amp U7A begins
feeding back into U7B. By the time capacitor C3 fully charges the system

has been brought into balance.

2-41. For fast forward motion all the motor control lines are the same

as in the read/write mode execpt MO, which is now low. A low MO grounds the
output of U2C, which grounds the negative input to U7B and the negative
feedback loop. The 2.6V reference on the positive input of U7B causes the
output of U7B to turn Q3 on hard. With Q3 on hard, motor B1 runs forward at
its top speed.

2-42. For fast reverse MO is high, which allows the feedback circuit to
operate. M2 is high, which grounds the outputs of U1A and U1B, so only 0.3V
is on the positive input to U7B. M3 is high, so the one-shot does not fire.
M4 goes low, which grounds the output of U2B and grounds negative input to
UTA. UTA then feeds a positive voltage into the negative input of U7B, which
causes a negative output on U7TB. The negative output on U7B turns off Q3 and
turns on Q4. Q4 provides the ground path for motor B2. M1 goes low, which
grounds the output of U2A and turns on transistor Q5. Q5 provides the
current to motor B2, which then runs full speed reverse.

2-43. Forward brake is done by braking the trailing motor B2, which prevents
the tape from stacking up in the cassette. The braking is accomplished by
setting M2 high, which puts 0.3V on the input to U7B (by grounding the

output of U1B) and opens the output on U8A, which opens the ground path of
motor B1. MU is high, which opens the output of U2B. MO is low, which
grounds the output of U2C and grounds the negative feedback loop to U7B. The
output of U7B goes positive turning on Q3 and turning off Q4. M1 goes low,
turning on Q5, which provides +18V to the negative lead of motor B2. M3 goes
low and fires the one-shot, which grounds the output of U8B. The output of
U8B provides the ground path for motor B2. With both transistors Q3 and Q5
on, the motor B2 is effectively floating and the input and output leads are
effectively shorted together. Shorting the leads of the motor allows the
back EMF to quickly drain the energy of the motor through the motor's
internal resistance. As the back EMF drops, the 18 volts from Q3 keeps the
motor from reversing by balancing the 18 volts from Q5. After a short time
the R/C input to the one-shot allows Q to go high again, thus shutting off
the ground path for motor B2. This way the processor does not need to time
the braking action.
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2-44, Reverse braking is accomplished by braking the trailing motor BT.

In reverse brake M1 is high, which turns off Q5. M2 goes high, which opens
the ground path of motor B1 through U8A, and sets the reference voltage into
the positive input on U7B to 0.3V. M4 goes high, which sets the output of
U2B open. MO goes low, grounding the negative input to U7B. M3 also goes
low, firing the one-shot, which sets the output of U8B to ground. The 0.3V
on the positive input to U7B causes the output of U7B to turn off QU4 and turn
on Q3. Q3 clamps the input to motor B1 at 18V. As the back EMF builds and
exceeds 18V at the negative side of B1, the current flows through diode CR3
to ground. As the back EMF falls to the +18V input from Q3, the current
from Q3 goes through diode CR2 preventing B1 from rotating in the forward
direction. After a short time the R/C input to the one-shot allows Q to

go high again and thus shuts off the ground path from motor B1 and
transistor Q3.

2-45. In motor inactive state, all motor control lines, MO through M4, are
high, thus providing no ground paths and no voltage sources to either motor.

2-46. Motor Stall Circuit

2-47. The motor stall circuit (see figure 2-8) senses current on the 18V
supply line and sets signal STAL to the appropriate state. The circuit
uses two identical transistors (Q1 and Q2) to provide equal base-to-emitter
voltage drops. With these voltage drops equal, the voltage across resistor
R5 is the same as that across the sensing resistor RU. Therefore the current
through R5 (and R7) is proportional to the supply current through R4. When
the voltage at the centertap of R7 exceeds the 2.6V reference voltage, the
output of comparator U1C goes open allowing C2 to charge. If the supply
current remains high long enough for the voltage across C2 to exceed 2.6V,
the STAL output of comparator U1D goes low. When the processor senses a
low on the STAL line it sets all motor control lines high turning off the
motor circuit and sets the status bits indicating a stall.

2-48. End-0f-Tape Circuit

2-49. The end-of-tape circuit (see figure 2-9) enables the cassette drive to
detect either end of the tape by sensing the small hole or the clear leader.
The circuit's main components are LED (light-emitting diode) DST,
phototransistor Q1, and comparator U2D. (Q1 is mounted on the head-frame
assembly.) Whenever the 5V supply is present, DS1 is turned on, creating a
voltage of about 3.7V at the positive input to U2D. When the tape prevents
light from reaching Q1, Q1 _is off and the negative input to U2D is low,
causing a high signal on EOT. When the hole in the tape allows light to
reach Q1, Q1 turns on, causing a high voltage at the negative input to U2D
and a low EOT signal.
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2-50. Battery/Standby Circuit

2-51. The battery/standby circuit (see figure 2-10) enables the
nickel-cadmium battery pack in the cassette drive to be charged using ac
power, allows the processor to turn off the cassette drive, and allows any
HP-IL signal to turn on the cassette drive. The transformer in the recharger
drops the line voltage to 11.6 Vac under no load conditions. The diode
bridge rectifies the alternating current. Resistor R1 limits the charging
current when switch S1 is in the OFF or STANDBY position. R1 is shunted when
the switch is ON, providing more current to operate the cassette drive and
charge the battery pack.
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Figure 2-10. Battery/Standby Circuit

2-52. When switch S1 is OFF, the battery pack can charge. No other

receive power.

in the cassette drive.

2-16

circuits

When S1 is ON, it connects battery power directly to circuits
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2-53. When switch S1 is switched from OFF to STANDBY, transistors Q7 and Q2
are off, preventing transistors Q8 and Q1 from supplying power to other
circuits and keeping the cassette drive inactive. When an HP-IL signal is
received, the signal turns on transistors Q7 and Q2 briefly. When Q2 turns
on, it turns on Q8 and Q1, and the voltage at their collectors feeds back
through CR5 and latches Q2 on. The RST line is held low until after the
processor sets PWDN high, preventing Q3 from turning on and interrupting
this circuit.

2-54. When switch S1 is switched from ON to STANDBY, CR5 keeps Q2 turned on,
keeping Q8 and Q1 turned on. If the processor sets PRDN low (RST is
normally high), Q3 turns on and turns off Q2. This turns off Q8 and Q1, and
removes power from all circuits.

2-55. Motor Supply Circuit

2-56. The motor supply circuit (figure 2-11) provides a +18V supply for the
drive motors and for the 5-volt power supply. In addition, it provides a
5V reference voltage.

2-57. The battery/standby circuit provides nominally 5V to regulator PS1.
Its output powers the 5V reference Ul. The voltage divider formed by R7 and
R8 generates the control voltage (approximately 2.7V), which regulates the
18V generated by PS1. Capacitor CU stores power for peak loads. Diodes CR6
and CRT provide a control voltage during turn-on, but are normally reverse-
biased. Diode CR8 prevents a reverse voltage across U1 during turn-on.

CR6 CR7
N
—= 18V
CR8
—
BATTERY _ _ ) 5V
VOLTAGE l VIN VOUT—g—¢——VIN VRer l P REFERENCE
c2 c3ca R7 c5
;E CONTROL g
PS1 V4 U1
(PWR SUPP) (5V REF)

R8

Figure 2-11. Motor Supply Circuit
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2-58. 5-Volt Power Supply

2-59. The 5-volt power supply (see figure 2-12) provides +5 Vdc to the
circuit. It uses the 5V reference and power from the motor supply circuit.

2-60. With transistor QU turned off and the 5V output voltage lower than the
5V reference voltage (causing the output from comparator U2A to be open),
transistor Q5 is turned off and capacitor C6 is charged through T1B and R11.
When C6 becomes sufficiently charged, QU4 saturates, placing approximately 10V
across T1A. This produces approximately 3.4V across T1B, causing current to
flow through CR10 and R9 and causing C6 to charge in the reverse direction.
At the same time, the current through T1A to C7 and the load increases
linearly until the 5V output exceeds the reference voltage, causing the
output of U2A to go low, turning Q5 on and Q4 off. The energy stored in T1A
causes a voltage reversal that maintains the current flow, drawing current
through CR9 and supplying it to C7 and the load. A corresponding voltage
reversal at T1B forces Q5 into temporary reverse saturation until C6
discharges sufficiently. C6 then continues charging through R11. When the
5V output eventually falls below the reference voltage, the output of U2A
goes high, turning Q5 off. When the energy stored in T1 is dissipated, the
reverse voltage on T1A and T1B vanish, letting the voltage on C6 turn on

Q4. This cycle repeats as required to regulate the 5V output.

2-61. Transformer T1 and capacitor C7 are the primary energy-storing
components in this circuit. Typically, Q4 is on and T1 stores energy during
approximately 30 percent of the cycle.

Q4 T1A
18V . 5 5V
T1Bl‘ CR9 c7
U7R5 g
U7CR1
Qs uU7C1
R11
1} U2A
U7R4 7
U7R3 Sy 5V REFERENCE

Figure 2-12. 5-Volt Power Supply
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2-62. Indicator Circuit

2-63. The indicator circuit (see figure 2-13) senses and responds to various
conditions of the battery voltage and 5V supply voltage. It turns on the

BAT light whenever the battery voltage falls below 4.6V, but the cassette
drive is still operable. However, if the 5V power supply falls below

4,75V, the POWER light is turned off and the cassette drive is disabled.

The indicator circuit also controls the BUSY light.

2-64. When battery power is supplied to the motor supply circuit, the 5V
reference voltage is immediately established, causing the output from

U2C to be high. In_this condition, the POWER light DS3 is off and transistor
Q6 is off, setting RST low. (A low RST resets the processor and sense
amplifier and disables the PWDN input to the standby circuit.) When the

5V power supply voltage reaches the reference voltage, the output from U2C
goes low, turning on DS3 and Q6. This sets RST high. It also reduces the
positive input to U2C to 4.75V, so that the output does not change unless the
5V power supply voltage drops below this lower threshold (due to either a
dead battery or power turn-off.)

2-65. When the 5V power supply has been established, the negative input to
comparator U2B is 4.6V. If the battery voltage falls below this level, the
U2B output goes low, turning on the BAT light DS2.

5V
(POWER)

N\ 083
5V
:

5V

5V REFERENCE

RST
R16B/A

BATTERY

BSY

CONTROL
VOLTAGE

Figure 4-13. 1Indicator Circuit
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2-66. Whenever the motor supply circuit is on, the control voltage from that
circuit (approximately 2.7V) is present at the negative input to comparator
U2D. When the processor sets the BSY line low, the output from U2D goes

low, turning on the BUSY light DS1. The light is off when the BSY line is
high.

2-67. When the processor is addressed or is active with the motor drive, the
the processor will pull the BSY line low. A low BSY line causes the

output of the open collector comparator U2D to go to ground, which turns on
light DS1.

2-68. SYSTEM OPERATION

2-69. The following paragraphs describe the interaction of the circuits in
the cassette drive.

2-T0. When the cassette drive is inactive on HP-IL, the interface circuit
monitors the HP-IL messages and automatically transmits them to the next
device. The processor repeatedly checks information in the HP-IL IC to
determine if it needs to take any action.

2-71. In the read operation, the tape is positioned by the drive motors
under the control of the processor. The processor selects the track and
through the read/write circuit, reads the data from a record on the tape.
The processor positions the tape by counting and keeping track of the

records as they pass by the head. (A record consists of 256 data bytes.)

2-72. When data is to be recorded onto the tape, the processor selects the
HP-IL register, reads the data as it is received (one byte at a time), and
stores the data byte in RAM. When the data is ready to be recorded (all
bytes have been received or RAM is full), the processor retrieves the data
from RAM, encodes it as a series of pulses, and sends it to the read/write
circuit, which writes it onto the tape (moving under control of the
processor). The interface circuit temporarily delays passing the last HP-IL
message until the recording operation is completed. Additional data can then
be processed in the same way.

2-73. When data is to be read from the tape, the processor enables the
read/write circuit to read data, and then accepts the serial bits from the
read/write circuit and stores the data in RAM. When the data is ready to be
transmitted on HP-IL (all bytes have been read or RAM is full), the processor
retrieves the data one byte at a time and sends it to the interface circuit,
which transmits it on HP-IL. Remaining data is read and sent in the same
way.

2-20
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ITI

Disassembly and Reassembly

The following procedures describe the steps necessary to disassemble and
reassemble the HP 82161A Digital Cassette Drive in order to replace or repair

components that are faulty:

Disassembly and reassembly tools are listed in table 3-1.

Separating the Case (procedure 3-1).

Removing the Transport Assembly (procedure 3-2).
Replacing Door and Head-Frame Parts (procedure 3-3).
Replacing a Drive Motor or Spline Parts (procedure 3-4).
Replacing Drive PCA Parts (procedure 3-5).

Replacing the Logic PCA, Switch, LED (procedure 3-6).
Installing the Transport Assembly (procedure 3-7).
Assembling the Case (procedure 3-8).

aid, see the exploded views, figures 6-1 and 6-2.

For additional

Table 3-1. Recommended Tools

HP PART/MODEL NUMBER DESCRIPTION
8710-1394 Bit, Torx T6, hex
8690-0227 Desoldering Tool, antistatic
8690-0253 Desoldering Tool Tip, antistatic
8710-1404 Handle, hex-bit
8710-0549 Pliers, needlenose
8710-0899 Screwdriver, Posidriv, #1
8730-0008 Screwdriver, small flat-blade
8690-0129 Soldering tool
8690-0132 Soldering tool stand
9300-0797 Static control table mat assembly
8710-0026 Tweezers
8700-0003 X-acto knife
8700-0006 X-acto knife blade

protection.
protected.

CAUTION

Be sure that you take adequate precautions regarding electrostatic
Work at a bench setup that is electrostatically
Otherwise, components may be damaged.
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3-1.

C.

3-2

SEPARATING THE CASE

Remove the battery door and battery
pack by sliding back the latches and
then tipping the case.

Remove and discard the four rubber
feet from the bottom case. Peel
them off using a pointed knife.

Remove the four screws from the
bottom case. (The hole near the
middle of the case is not used.)

Lift off the bottom case, sliding
out the I/0 plate from the top case
and invert the bottom case to the
right. If necessary, separate the
case completely by unplugging the
two battery wires from the logic PCA
(printed-circuit assembly).

HP 82161A
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3-2. REMOVING THE TRANSPORT ASSEMBLY

After separating the case (procedure 3-1):

a. Remove the four screws holding the
transport assembly to the top case.
These screws are located below the
drive PCA.

b. Open the cassette door by pressing
the OPEN key. (You must hold the
transport assembly in place while
you press the key.)

c. Gently separate the contacts on the
drive PCA from the connector on the
logic PCA. Do this by rocking and
lifting the drive PCA.

3-3. REPLACING DOOR AND HEAD-FRAME PARTS

After separating the case and removing
the transport assembly (procedures 3-1 and
3-2):

a. If the head-frame assembly must be
completely detached, unsolder the
eight head wires from the PCA.
Otherwise, these wires can remain
attached.

b. Open the cassette door by pressing
down on the latch bar.
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C.

3-4

Remove the hinge pin by pulling it
out with a pliers.

Remove the door assembly by swinging
it forward and spreading the sides
of the door where they hinge onto
the head-frame assembly.

To replace or remove the head-frame
assembly, unhook the door spring
from the door and 1lift the assembly
from the main frame.

To install the head-frame assembly
in the main frame, first slide the
head wires through the hole in the
main frame and hook the door spring
to the head-frame assembly and the
main frame.

HP 82161A
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g. To replace the phototransistor,
latch the head-frame into the main
frame, remove the screw from the
phototransistor PC board at the rear
of the head-frame assembly, and
swing out the PC board. Unsolder
the phototransistor and install a
new one (but don't solder it yet so
it can properly seat). The lead by
the flat side of the phototransistor
goes in the hole with the square
solder pad. Swing the PC board into
position and install the screw and
washer (next photo). Hold the
phototransistor in its opening in
the head-frame and solder its leads.
Press on the latch bar and pull the
head frame up.¥*

h. Install the door assembly by
inserting one door pin into one side
of the door and pulling the door
into place.

i. Align the holes at the back of the
door, head-frame, and main frame and
insert the hinge pin.

¥ On some early units, the position of the phototransistor and LED associated
with the End-Of-Tape circuit are interchanged. On these units, the PC
board in the rear of the head frame contains the LED. Additionally, the
brown wire connects to the trace with the square solder pad (the brown and
red wires are reversed).
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j. If necessary, solder the eight head
wires to the drive PCA.

3-4. REPLACING A DRIVE MOTOR OR SPLINE PARTS

After separating the case and removing
the transport assembly (procedures 3-1 and
3=2):

a. If necessary, unsolder the two
appropriate motor wires from the
drive PCA.

b. Open the cassette door by pressing
down on the latch bar.
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c. Pry the drive cover off the main
frame using a sharp knife.

CAUTION
During the following steps, be
careful not to bend or loosen
the spline shafts.

d. Remove the spline, snubber, gear,
and spring by pushing down on the
spline and removing the mylar
washers from the shaft.

e. If necessary, remove the motor by
unscrewing its three torx mounting
screws.

f. Install the motor by inserting its
gear thrcugh the hole in the main
frame and installing the three torx
mounting screws.

3-7
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CAUTION
Be sure the legs of the snubber
are not folded or bent when the
spline in installed.

g. Install the spring, gear, snubber

and spline onto the shaft. THRUST

WASHER

h. Push down on the spline and install
the two nyletron washers and the
mylar retainer washer onto the shaft.

i. 1Install a new cover on the main
frame. The front edge is notched
for proper orientation. Be sure it
seats between the raised edges of
the frame.

J. Close the cassette door.
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k. Resolder the motor wires to the
drive PCA as shown.

CAUTION
Be sure the wires are positioned
as shown; otherwise, the wires
might be damaged when the unit
is assembled.

1. Position the motor wires as
shown.

3-5. REPLACING DRIVE PCA PARTS

After separating the case and removing
the transport assembly (procedures 3-1
and 3-2):

a. If necessary, unsolder the four
motor wires from the PCA.

b. Remove the three screws holding the
PCA to the main frame.
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c. Tilt back the PCA. Avoid pulling on
the head wires. Note that the
cassette present pin is not retained
in the main frame.

d. If necessary, replace the LED, but
do not solder it in place. The
lead by the flat on the side of the
LED goes in the hole with the
square solder pad.¥

e. To reassemble the transport assembly,
insert the plastic cassette present
pin into the guide in the main frame.

f. Place the drive PCA onto the main
frame. Be sure the LED fits into
its hole in the frame.

On some early units, the positions of the LED and the phototransistor
associated with the End-Of-Tape circuit are interchanged. On these units,
the phototransistor is on the drive PCA. If it needs to be replaced,
insert the lead by the flat side in the hole with the square solder pad.
Do not solder the leads until step h.
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g. Install the three screws that hold
the PCA to the main frame.

h. If necessary, solder the LED to the
PCA, being sure that the LED is
completely seated into the hole in
the main frame.

i. Resolder the motor wires to the PCA
as shown.

Disassembly and Reassembly
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3-6. REPLACING THE LOGIC PCA, SWITCH,
AND LED

After separating the case and removing
the transport assembly (procedures 3-1
and 3-2):

a. Unplug the two battery wires from
the logic PCA.

b. Remove the key retainer by
unscrewing the three screws and
lifting it off. Remove the key.

c. Unscrew the four screws holding the
logic PCA to the top case.

d. Lift out the logic PCA. The rubber
spacer and slide switch parts may
stick to the PCA.

3-12
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If necessary, replace and lubricate
slide-switch parts. Install the
flat side of the contact into the
recess in the switch lever. Use a
small amount of conductive silicon
lubricant on the printed-circuit
pads.

CAUTION
Maintain extreme cleanliness when
replacing a snap-disc; otherwise,
the switch may malfunction.
Clean the printed-circuit pads
with alcohol and handle the snap-
disc with a clean tweezers, not
your fingers.

If necessary, replace key-switch
parts. The snap-disc on the reverse
side of the PCA should be centered
on the printed-circuit ring and held
in place with mylar tape.

If necessary, replace an LED.
Install it flush on the PC board and
solder it in place. The lead by the
flat side of the LED goes in hole
with the square solder pad.

Disassembly and Reassembly
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h. If necessary, replace the I/0 plate.
Be sure the wires are soldered as
shown.

BLUE/WHITE
YELLOW
YELLOW/WHITE

i. 1Install the logic PCA using the four
screws. Be sure the rubber spacer
is properly located around the last
LED and protrudes through the cutout
at the end of the PCA.

j. Install the key retainer using the
three screws.

k. Connect the battery wires to the PCA
as shown.
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3-7. INSTALLING THE TRANSPORT ASSEMBLY

a. Open the cassette door on the
transport assembly by pressing the
latch bar.

b. Align and insert the contacts on the
drive PCA into the connector on the
logic PCA. Press down gently to
ensure good contact.

c. Close the cassette door.

d. Install the four screws that hold
the frame assembly to the top case.

3-8. ASSEMBLING THE CASE

a. If security latch needs to be
replaced, place the metal plate
on the plastic peg with the
spring washer on top. Then set
the plastic retainer in place.
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CAUTION
Be sure to position the wires as
shown or they may be damaged or
cut as the unit is assembled.

b. Position the wires as shown.

c. Place the bottom case onto the top
case, locating the I/0 plate in the
grooves in the top case.

d. Install the four screws through the
bottom case. The hole at the center
of the case is not used.

e. Attach four new rubber feet in the
recesses in the bottom case.

HP 82161A
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f. Install the battery pack and battery
door. The contacts on the battery
pack should face and line up with
the contact springs. Secure the
door by sliding the latches outward.
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SECTION
IV

Troubleshooting and Testing

4-1. INTRODUCTION

4-2, This section contains the procedures you should follow to isolate the
cause of a problem in an HP 82161A Digital Cassette Drive. It also gives the
procedure to verify that a unit is good. Tools that facilitate service are
listed in table 4-1.

CAUTION

Ensure that adequate precautions are taken regarding electroststic
protection. Work at a bench setup that is electrostatically
protected. Otherwise, components may be damaged.

Table 4-1. Recommended Tools

HP PART/MODEL NUMBER DESCRIPTION
82161-60905 Cassette, EOT tape
82161-60909 Cassette, formatted
82161-60906 Cassette, skew tape
82161-60910 Connector cable
0960-0062% Continuity tester
82161-60908 Diagnostic program
82161-60907 Diagnostic ROM
82161-69901 HP 82160A HP-IL Module
HP 3469B*¥ Multimeter

HP 180C/1801A/1820C* Oscilloscope
HP 10004% Oscilloscope probe
HP 41CV¥ Test Calculator

¥Or equivalent.
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4-3. The reference designators used in this manual have the following form:

- Z
I
1

+-- The pin designator found on the
schematic. This could be a number
for an IC pin or an E, B, or C for
the Emitter, Base, or Collector on
a transistor. The corresponding
number or letter is shown on the
schematic.

P S

tomm———- The number of the discrete component
as shown on the schematic.

—— e e e e o

tm——————- The discrete component designator.
For example: U is for ICs, Q is for
transistors, and R is for resistors.

—— e e, e e, e e, e e e e - == X

tmmm——————— The number of the assembly.

e e e e e e e e e - e = >

PO — Means assembly.

For example A2U3-4 is printed circuit assembly 2 (drive PCA), IC 3, and pin
4; A1Q3-E is printed circuit assembly 1 (logic PCA), transistor 3, and E
designates the emitter lead.

4-4, The test and repair section is devided into two parts. The first part
is the test procedure, which should be completely stepped through each time a
unit comes in for repair. This part should help you determine where the
problems are and what table to refer to for troubleshooting the problems. If
you branch to a table from the test procedure, you should return to and
repeat the step in the test procedure and then continue stepping through the
rest of the test procedure. Additionally, this first procedure should be
completely stepped through after a unit is repaired to be sure the unit is
operating properly.

4-5,., The second part is the repair procedures, which enable you to repair
any specific problem that is found by the test procedure. 1In some instances
one table will refer you to another table. 1In all instances you should go
back to the point from which you branched, to be sure the problem has been
solved. For example, if you are in table 4-4, Improper Turn On, at step 1
and from there you refer to table 4-11, 5V Power Supply Circuit, return to
and complete table 4-4 after you have completed table 4-11.
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4-6. The repair tables list actions that you should take depending on the
measurement you get. If no listed action corresponds to the measurement you
get, you should simply proceed to the next step.

4-7. 1In the following procedures you will find lists of parts to be
replaced. You should replace the parts one at a time in the order listed.
Each time you replace a part you should repeat the measurement to see if the
problem has been solved. When the problem is solved there is no need to
replace any additional parts listed unless otherwise indicated. Before
replacing any IC, be sure to check the power and ground connections. If the
power input is bad, refer to either table 4-11, 5V Power Supply Circuit, or
table 4-12, Motor Supply Circuit, after you have checked the traces.

4-8. INITIAL PREPARATION

4-9, Perform the following steps before attempting to troubleshoot the
cassette drive:

a. Visually inspect the unit for physical damage. Replace any components
that are visibly damaged.

b. Determine the customer's concern, if possible. Frequently the customer
includes with the unit a message describing the problem.

e If the problem relates to the rechargeable battery pack or recharger,
test them according to the procedures in section V.

e For other problems with the unit, perform the test and repair
procedure (paragraph 4-10).

4-10. TEST PROCEDURE

4-11. Disassemble the unit into its two major assemblies, as shown in
figure 4-1.
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Figure 4-1. Major Assemblies

4-12. Connect the connector cable, 82161-60910, onto the connector pins on
the transport assembly and insert the connector cable pins into the socket on
the logic PCA as shown in figure 4-2. The connector cable comes with two
different connector pin groups. One group has all the pins intact and is
used initially as well as thoughout most of the tests. The other connector

pin group has pins 3, 4, 5, 6, and 7 removed and is used in troubleshooting
the read/write circuit. (See figure 4-3.)

Figure 4-2. Assemblies and Connector Cable
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4-130
operation of the cassette drive. For reference information concerning
component locations and part numbers, use figures 7-1 through 7-6 and
tables 6-1 through 6-4.

a.

[ THEEEREEE JEEEPEEEPEERREEREN
|

R RRREENNERRERRRRNE RERRRRRRRRRRRRRRRRR

Figure 4-3. Connector Cable

Perform the following steps to determine the causes of improper

Turn OFF-STANDBY-ON switch to the ON position while the cassette drive
is disconnected from the interface loop (and no cassette installed).

If the POWER light turns on and the BAT light stays off, the unit is
operating properly. Proceed with step b.

If any other response occurs, determine and repair the cause using the
procedure in table 4-4, Improper Turn On. Then repeat this step.

Observe the POWER light as you switch the unit from ON to STANDBY, then
to OFF and to STANDBY. Finally turn the unit ON.

If the POWER light stays on when switched from ON to STANDBY, and if
the POWER light stays off when switched from OFF to STANDBY, then
the circuit is operating properly. Proceed with step c.

If the POWER light operates in any other manner, check the standby
circuit using table 4-5, Standby Circuit.
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c. Insert a cassette that is positioned somewhere on the recording surface
(not on the clear leader or at the index hole) and close the cassette
door. Observe how the tape is moved by the drive.

e If the tape rewinds normally, then moves forward slowly, and stops
with the index hole positioned as shown in figure 4-4, the unit is
operating properly. Remove the cassette and examine the position
of the index hole. The hole should be approximately 3 mm (1/8 in.)
past the hole in the cassette. Proceed with step d.

e If any other response occurs, be sure the cassette is good. Then
repair the cause using the procedure in table 4-6, Improper Tape
Positioning.

Figure 4-4., 1Index Hole Position

d. Insert a cassette and observe the BUSY light.

4-6

If the light goes on while the tape is moving and goes off when

the tape stops, the light is operating properly. Proceed with
step e.

If any other response occurs repair the unit using the procedure in
table 4-7, BUSY Light Circuit.

HP 82161A
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e. Press the [REWIND] key.

e If the tape rewinds to clear leader and stops, the unit is operating
properly. Proceed with step f.

e If any other response occurs, do the following in order and check to
see if the problem has been solved after you perform each step:
measure the continuity across snap disc A1S2 while pressing the
[REWIND] key. If continuity is good replace processor A1U3. If
contiuity is bad, check traces, then clean or replace snap disc A1S2.

f. Perform the following adjustments in the order specified. If any of the
adjustments cannot be made successfully, go to the beginning of that table
and troubleshoot the circuit until the problem is solved and the
adjustment can be successfully made. Then return here and continue from
where you left off.

1. Adjust the motor drive circuit. Perform steps F16 through F25 in
table 4-15, Motor Drive Circuit.

2. Adjust the stall circuit. Perform steps 6 through 8 in table 4-8,
Stall Circuit.

3. Adjust the end-of-tape (EOT) circuit. Perform steps 4 through 9
in the table 4-13, End-Of-Tape Circuit.

4. Adjust the read/write circuit. Perform steps 1, 2, 6, 7, and 15 in
table 4-14, Read/Write Circuit.

g. Insert the stall tape. The stall tape is made by covering the EOT hole
on the front left side of the cassette with a piece of opaque tape, as

shown in figure U4-5. The piece of opaque tape prevents the EOT circuit
from working.

e If the tape rewinds to the end of the clear leader, locks up, and the
motors shut off within about 0.5 seconds, the unit is working
properly. Proceed with step h.

e If any other response occurs repair the unit using the procedures in
table 4-8, Stall Circuit.
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yd

Figure 4-5. Stall Tape

h. Turn OFF-STANDBY-ON switch to the off position and connect the cassette
drive to the test calculator system, which consists of an HP-41CV
calculator (or an HP-41C calculator and an HP 82170A Quad-Memory Module),
an HP 82160A HP-IL Module, an 82161-60907 Diagnostic ROM, and an
HP 82143A Printer (optional). (See figure U4-6.)

Figure 4-6. Test System
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i. Turn the OFF-STANDBY-ON switch on the cassette drive to the ON position
and then to the standby position. Turn the printer and the calculator

on. Set the printer to MAN mode. Be sure you set the printer switch to
DISABLE on the HP-IL Module.

j. Insert a formatted test cassette into the drive. An unformatted tape
will cause a status error 18, stall error.

k. If necessary load the diagnostic program DRVTST from the the magnetic
cards into the test calculator.

1. Execute the diagnostic program DRVTST. A listing of the program can be
found at the end of this section in table 4-17.

m. Note the messages displayed and printed. As the program runs, you will
see the flags 0 through 4 turned on at different points in the program.

A tone is sounded each time one flag is turned off and the next flag is
turned on.

e If you see the messages LOOP INTACT and PASSED, the unit is OK.

When the unit passes the four tone "beep" will sound. Proceed with
step m.

e Any other response indicates improper operation. Refer to table 4-2,

Program Error Messages, for the action required for any error message
displayed. Five identical tones will sound if the unit does not pass.

n. If you made any repairs or adjustments, repeat this entire test
procedure to verify proper operation.

4-9



Troubleshooting and Testing HP 82161A

Table 4-2. Program Error Messages

MESSAGE ACTION

AAD (Auto Address) ERROR Replace in order A1U4 (HP-IL IC) and
A1U3 (processor).

AAU (Auto Address Replace in order A1U4 (HP-IL IC) and
Unconfigure) ERROR A1U3 (processor).
CPU ERROR Replace in order A1U4 (HP-IL IC), A1U5

(RAM), and A1U3 (processor).

DDT3 (Device Dependent Replace A1U3 (processor). (Position
Talker 3: Send Position) should be track 1, record 10, and byte
ERROR 50.)

HP-IL ERROR Refer to table 4-16, HP-IL Circuit.

LOOP DEAD Check your HP-41CV, your HP 82160A HP-IL

Module, and all interconnects. Then
refer to table 4-16, HP-IL Circuit.

LPD (Loop Power Down) Check OFF-STANDBY-ON switch; it should
ERROR be in the STANDBY position. If switch

is in the STANDBY position refer to
table 4-9, Improper Power Down.

LPU (Loop Power Up) Refer to table 4-10, Improper Power Up.
ERROR
MCL (Master Clear) ERROR Replace your HP-IL module.
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Table 4-2. Program Error Messages (Continued)

MESSAGE ACTION

NOT NEW TAPE Replace A1U3 (processor). (The
processor did not detect a new tape.)

P-W (Partial Write) ERROR Frist refer to table 4-14, Read/Write

Circuit, then if you still have this
error, replace in order A1U3

(processor) and A1U4 (HP-IL IC).

RAM ERROR Replace in order A1U5 (RAM), A1U4
(HP-IL IC), and A1U3 (processor).

R/W (Read Write) ERROR Refer to table 4-14, Read/Write
Circuit.
STATUS n ERROR (n is the Refer to table U4-3, Status Errors.

error number)
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Table 4-3. Status Errors
NUMBER CONDITION DEFINITION ACTION
0-15 Idle condition No error and not None.
executing a
previuous command.
16 Not used.
17 End Of Tape Unexpectedly reached Refer to table 4-13,
Error end of tape. End-0f-Tape Circuit,
then refer to table
4-15, Motor Drive
Circuit.
18 Stall Error Tape has stalled. Make sure the tape is
properly formatted.
Then in the following
order refer to table
4-13, End-Of-Tape
Circuit, table 4-15,
Motor Drive Circuit,
and table 4-8, Stall
Circuit.
19 End/Stall Error End-of-Tape and In the following
Stall conditions. order refer to table
4-13, End-0f-Tape
Circuit, table 4-15,
Motor Drive Circuit,
and table 4-8, Stall
Circuit.
20 No Tape Error No tape installed Check cassette
in drive. present switch A2S1,
clean and replace if
necessary.
21 Device Error No tape installed Refer to table 4-8,
and stall. Stall Circuit.
22 Device Error No tape installed Refer to table 4-13,
and End-0Of-Tape. End-0Of-Tape Circuit.
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Table 4-3. Status Errors (Continued)
NUMBER CONDITION DEFINITION ACTION
23 New Tape Error A new tape has been Replace A1U3
inserted but not (processor).
positioned.
24 Time out Error No data detected on Check tape to be
tape. sure it is good,
then in the
following order
refer to table 4-14,
Read/Write Circuit,
and replace A1U3
(processor).
25 Record Number Retrieved record Be sure tape is
Error number not as good, then in the
expected. following order
refer to table 4-14,
Read/Write Circuit,
and replace A1U3
(processor).
26 Checksum Error Computed checksum Be sure tape is
differs from expected. good, then in the
following order
refer to table 4-14,
Read/Write Circuit,
and replace A1U3
(processor).
27 Not used.
28 Size Error Specified Track Check diagnostic
number greater than program for
1. program misload or
errror.
29-31 Not used.
32-63 Busy Condition Device is executing a
previous command.
This is not an error.
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4-14. REPAIR PROCEDURES

4-16. In the following tables, test points for discrete components are
indicated as "right", "left", "front", or "rear" according to the conventions
labeled in figures 7-1 through 7-6. Both PCAs shown are with the component
side up. For example, right refers to a lead that is toward the right side
of the board, and rear refers to a lead that is toward the back of the board.
These references are given for components such as resistors, capacitors, and
jumper wires, or where the designated lead cannot be specified in any clearer
way.

Table 4-4, Improper Turn-On

Use these procedures to correct an improper response when the cassette
drive is turned ON. Be sure the battery pack is good before starting.
Begin troubleshooting the unit at the appropriate symptom listed below.

STEP SPECIFICATION ACTION

A. SYMPTOM: POWER light does not turn on.

1. Measure 5V supply 4,9V to 5.1V If out of range refer to
at the left side table 4-11, 5V Power Supply
of Jjumper A1W1. Circuit.
2. Measure A1U2-8. 4,9V to 5.1V If out of range check
traces.
3. Measure anode 4.9V to 5.1V If out of range check
A1DS3 (5V supply) traces.

at the round
solder pad.

L4, Measure A1U2-9,. 4,7V to 4.8V

5. Measure A1U2-14, 0OV to 0.5V
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Table U4-=Y4,

Troubleshooting and Testing

Improper Turn-On (Continued)

STEP

SPECIFICATION

ACTION

. Measure A1DS3

cathode at the
square solder
pad.

less than 3.2V

If A1U2-9 and A1U2-14 are

in range and DS3 cathode is
above range, replace A1R16.

and A1U2-14 is above range,
replace A1U2, then A1UT.

If A1U2-9, A1U2-14, and
A1DS3 cathode are below
range, replace A1DS3.

SYMPTOM: BATTERY light is

Measure A1U2-T7.

Measure A1U1-1
(5V reference)
at the square
solder pad.

. Measure A1U2-6

. Measure A1U2-1

greater than 4.6V

4,9V to 5.1V

4,4V to 4.6V

greater than 3V

on and POWER light is on.

If less than 4.6V, check
traces to battery, clean
switch A1S1 (OFF-STANDBY-
ON), then replace in order
A1C9 and ATR13.

If A1U1-1 is out of range
refer to table 4-11, 5V
Power Supply Circuit.

If A1U2-6 is out of range,
check traces, then replace
in order A1U7, A1R16, and

A1Cé6.

If A1U2-1 is below range,
replace A1U2.
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Table 4-4. Improper Turn-On (Continued)

STEP SPECIFICATION ACTION

C. SYMPTOM: BATTERY light is on and POWER light is off.

1. Measure A1U1-1 4.9V to 5.1V If greater than range
(5V reference) refer to table 4-11, 5V
at the square Power Supply. In this
solder pad. situation the most likely

problem is that A1U1 is
regulating above range or
A1CR8 is shorted.

If below range, perform
both of the following:
replace A1U2 and refer
to table 4-11, 5V Power
Supply Circuit.

If within range, first
refer to symptom A above
where switch A1S1 is ON and
the power light is off.
Then refer to symptom B
above where switch A131 is
ON and both the battery
light and power 1light are
on.
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Table 4-5,

Troubleshooting and Testing

Standby Circuit

properly.

Use this procedure to repair the standby circuit when it is not operating
The standby circuit controls the POWER light and power
supplies when the unit is switched to STANDBY.

STEP

SPECIFICATION

ACTION

7.

. Switch unit from

ON to STANDBY.

Measure A1Q1-E by

measuring the
lead on the right
side of A1R2.

Temporaraily
connect A1Q2-C to
ground and
disconnect it
before you go to
step 4.

. Switch unit to ON.

. Measure A1Q2-B.

. Measure A1Q3-E.

Measure A1Q2-C.

POWER light on.

4V to TV

POWER light should
turn on.

0.5V to 1V

3V to 5V

OV to 0.5V

If POWER light is on, go
to step 8.

If out of range, check or

clean switch A1S1, then
replace A1R1.

If POWER light does not
turn on, replace in order
A1Q1, A1Q8, A1R4, and
A1R21.

If A1Q2-B is out of range
and if A1Q3-E is below
range, replace A1U3
(processor).

If A1Q3-E is in range, and
A1Q2-B is out of range,
replace in order A1CR5,
A1R3, and A1R23.

If out of range, replace
A1Q2.
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Table 4-5.

HP 82161A

Standby Circuit (Continued)

STEP

SPECIFICATION

ACTION

8. Switch unit from

OFF to STANDBY.

9. Switch unit to OFF.

10. Measure A1Q2-B.

11. Switch unit to
STANDBY.

12. Ground A1Q2-B.

13. Measure A1Q2-C.

14. Disconnect
ground from
A1Q2-B.

POWER light off

ov

greater than 4.5V

If POWER light is off, the
circuit is good and there
no need to proceed further
in this table.

If out of range, replace
A1Q7.

If POWER light turns off,
replace A1Q3.

If below range, replace
A1Q2.

If within range, replace
in order A1R2, A1R21,
A1Q1 and A1QS8.
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Table U4-6.

Troubleshooting and Testing

Improper Tape Positioning

Use this procedure to repair a unit which does not position a tape
properly when a tape is inserted in the unit.
to clear leader, go slow forward, and stop at the index hole.

The tape should rewind

STEP

SPECIFICATION

ACTION

1. Insert a tape
and close door.

2. Check A2S1.

3. Measure A1U3-14,

4, Measure A1U3-13.

A. SYMPTOM: Tape does not move.

Closed when tape is
in place.

0V to 0.5V

3V to 5V

If open when tape is in
place, replace A231.

If out of range, check
traces, switch A2S1

contact, and connector
pins A1J9-1 and A2J6-1.

A1U3-13 is below range,
then refer table 4-8,
Stall Circuit.

If A1U3-13 is in range,
then refer to table 4-15,
Motor Drive Circuit.

1. Refer to table

2. Disconnect the
connector cable
and ground
connector pin
A1J9-1.

4-13, EOT Circuit.

B. SYMPTOM: Tape goes slow forward
(does not rewind first).

If you repaired the EOT
circuit and tape now
positions properly, there
is no need to proceed
further.
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Table 4-6. Improper Tape Positioning (Continued)

STEP SPECIFICATION ACTION
3. Measure connector During slow forward, If pins measure as
pins A1J9-11 pin 15: OV to 0.5V indicated in specification,
through A1J9-15. pins 11-14: 3V to 5V  replace A1U3 (processor).

If pins measure different
than indicated in
specification, refer to
table 4-15, Motor Drive
Circuit.
4, Reconnect
connector cable.

C. SYMPTOM: Tape rewinds then goes slow forward but does
not stop at hole.

1. Refer to table If EOT is good, replace
4-13, EOT Circuit. A1U3.

If you repaired the EOT
circuit and the tape
positions properly, there
is no need to proceed
further in this table.

D. SYMPTOM: Tape rewinds to the end of the clear leader
and stops.

1. Refer to table If EOT is good, proceed
4-13, EOT Circuit. with step D2.

If you repaired the EOT
circuit and the tape
positions properly, there
is no need to proceed
further in this table.

4-20



HP 82161A Troubleshooting and Testing

Table 4-6. Improper Tape Positioning (Continued)

STEP SPECIFICATION ACTION

2. Disconnect the
connector
cable and ground
connector pin
A1J9-1,

3. Measure connector During rewind, If pins measure different
pins A1J9-11 pins 12, 13: than indicated in
through A1J9-15. 0V to 0.5V specification, replace A1U3
pins 11, 14, 15: (processor).
Note: At this 3V to 5V
point processor
should be
indicating rewind.

4, Disconnect A1J9-1,
ground connector
pin A1J9-9, then
ground A1J9-1
again.

Note: This
should cause the
processor to
indicate slow
forward.

5. Measure connector During slow forward, If pins measure different
pins A1J9-11 pin 15: OV to 0.5V than indicated in
through A1J9-15. pins 11-14: 3V to 5V specification, replace A1U3
(processor).

6. Disconnect
ground from
connector pins
A1J9-1 and A1J9-9.
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connector cable.

Table 4-6. Improper Tape Positioning (Continued)
STEP SPECIFICATION ACTION
7. Reconnect If it was not neccessary to

replace the A1U3
(processor) in steps D3 to
D5 above, refer to table
4-15, Motor Drive Circuit.

E.

1.

2.

SYMPTOM: Tape goes fast forward.

Disconnect
connector cable.

Measure connector During fast forward,

pins A1J9-11 pins 11, 15:
through A1J9-15. 0V to 0.5V
pins 12-14:
3V to 5V

. Reconnect

connector cable.

If the pins measure as
indicated in specification,
replace A1U3 (processor).

If the pins measure
different than indicated
in specification, refer to
table 4-15, Motor Drive
Circuit.
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Table 4-7.

Troubleshooting and Testing

BUSY Light Circuit

operating properly.
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