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Preface

This manual provides field service information for the HP 2621 Terminal. This manual is intended to be used by
qualified service personnel to install and service the terminal. Because of product design, a modular repair
philosophy has been implemented to minimize on-site repair time. There is one other manual associated with this
Service Manual: the HP 2621A/P Interactive Terminal Owner's Manual, part no. 02620-90001.

The Owner's Manual provides user information for installing, programming, and operating the terminatl.

WARNING

Always remove AC power before opening the terminal or removing the top cover. If servicing
requires that power be on while protective covers are removed, proceed only with extreme

caution not to touch exposed areas. Failure to do so can result in serious injury. Heed all
WARNING — HAZARDOUS VOLTAGE labels.
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Introduction |

INTRODUCTION ...........ccovivvenn This section provides an overview of the service manual, lists terminal equipment pro-
vided, and briefly describes the options and accessories available.

MANUAL OVERVIEW ................. The Service Manual consists of the following sections:

Section | — Introduction. This section provides a general overview of the service manual,

lists terminal equipment provided and briefly describes the options and accessories
available.

Section Il — Installation. This section provides procedures for installing the terminal.
Options, accessories, and cabling information are also included in this section.

Section Il — Strapping. This section provides strapping configuration procedures and
status information for the terminal. Also included is a segment on language selection
which applies only to the national option.

Section IV — Preventive Maintenance. This section provides preventive maintenance
information for the terminal.

Section V — Alignment. This section provides procedures for adjusting the power supply
and raster.

Section VI — Troubleshooting. This section provides procedures for isolating terminal
failures to a replaceable assembly or component.

Section VIl — Parts Lists/Repair. This section provides parts lists and repair information
for the terminal. This section also provides removal and replacement procedures for the
terminal's replaceable parts.

Section VIl — Functional Operation. This section provides a brief functional description
of the terminal.

141
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EQUIPMENT PROVIDED ..............

OPTIONS AVAILABLE

1-2

The following equipment and documentation are provided with the terminal:
For HP 2621A:

1. HP 2621A Interactive Terminal with a standard 120V, 60Hz power source
configuration.

2. HP 2621A/P Interactive Terminal Owner’'s Manual, part no. 02620-90001.
3. Alignment Tool, part no. 8730-0016.

For HP 2621P:

1. HP 2621P Interactive Terminal with a standard 115V, 60Hz power source
configuration.

2. Thermal Paper.
3. HP 2621A/P Interactive Terminal Owner's Manual, part no. 02620-90001.
4. Alignment Tool, part no. 8730-0016.

Options are factory modifications of a standard terminal that are requested by the
customer. Available power options for the terminal are listed in tables 1-1 and 1-2.

Table 1-1. 2621A Options

OPTION DESCRIPTION
013 240V, 50Hz Power Source
014 100V, 60Hz Power Source
015 220V, 50Hz Power Source
016 100V, 50Hz Power Source

Table 1-2. 2621P Options

OPTION DESCRIPTION
015 230V, 50Hz Power Source
016 115V, 50Hz Power Source




ACCESSORIES AVAILABLE ..........

SPECIFICATIONS

Introduction

Accessories may be ordered with the terminal or separately from your local Hewlett-
Packard Sales and Service Office. Sales and Service Offices are listed at the back of this
manual. Terminal accessories are listed in table 1-3.

Table 1-3. Terminal Accessories

MODEL

HP PART NO.

DESCRIPTION

13222C
13222M
13222N
13222W
13222Y
132227

13222-60003
13222-60002
13222-60001
13222-60007
13222-60005
13222-60006

RS232 Cable, Female, 2 meters

European Modem Cable, Male, 5 meters

US Modem Cable, Male, 5 meters
HP 300 Cable, Female, 5 meters
Three Wire Cable, Male, 5 meters
Three Wire Cable, Female, 5 meters

For terminal specifications, refer to the HP 2621A/P Interactive Terminal Data Sheet,
which is available from your local HP Sales and Service Office.

Computer
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Installation

INTRODUCTION

In addition to procedures for installing the terminal, this section provides instructions for
opening and closing the terminal, removing and replacing the mainframe on the support

(figure 2-1), and interfacing information.

_~TOP COVER

—MAINFRAME

PROCESSOR
PCA

TOP PROP ’
: 5 SUPPORT

& PEDESTAL

Figure 2-1. Terminal in Half-Open Position

2-1
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Opening and Closing the Terminal

WARNING

Always remove AC power before opening the terminal or removing the
top cover. If servicing requires that power be on while protective
covers are removed, proceed only with extreme caution not to touch
exposed areas. Failure to do so can result in serious injury. Heed all
WARNING - HAZARDOUS VOLTAGE labels.

OPENING THE TERMINAL ............ 1. Using a small Phillips-head screwdriver, loosen the quarter-turn fastener (figure 2-2) at
the lower left rear of the terminal. Do not overturn the fastener more than a quarter-turn.

2. Hold the pedestal in place with one hand and push forward on the rear of the
mainframe to slide the mainframe forward about 1/4-inch on the support. While holding
down the pedestal, lift the left side of the mainframe until it tilts approximately 45
degrees and the top prop locks the mainframe in the half-open (service) position.

BATTERY
SUPPORT
CLIPS

it

POWER
SOURCE
LABEL

POWER

SWITCH
POWER

CONNECTOR

QUARTER-TURN KYBD
FASTENER CONNECTOR

OPTION
DATA COMM

CONNECTOR LABEL
SERIAL
TAG

Figure 2-2. Terminal Rear View
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REMOVING THE MAINFRAME
FROM THE SUPPORT ................ Removal procedures for the 2621A are different from those for the 2621P. For the 2621A,
perform steps 2, 3, 6, and 8; for the 2621P, perform steps 1 through 8.

1. On the 2621P, remove the top cover from the terminal by loosening the two quarter-
turn fasteners at the top of the terminal. Do not overturn the fasteners.

N

. Open the terminal to the half-open (service) position.

w

. Disconnect the ground strap from the Processor PCA ground lug.

i

. Onthe 2621P, lower the Processor PCA by unsnapping the four corner snap fasteners
which hold it in place.

5. On the 2621P, disconnect the fan cable from the FAN connector (J1) on the Power
Supply PCA and pull it through the mainframe assembly so that it lies on the support.

CAUTION

When securing snap-in fasteners, always install each snap-in grommet
into their respective fastening holes before pushing-in on each snap-in
plunger. Observe that each snap-in plunger clicks to ensure that the
snap-in fastener is fully seated and secured. Failure to do so will result
in an insecure assembly which may cause damage or failure to the
assembly or terminal.

6. Reinstall the Processor PCA and reconnect the ground strap.

7. Free the mainframe from the top prop by squeezing the upper end of the top prop
(figure 2-3) while exerting an upward force on the left side of the mainframe.

CAUTION

Use extreme care when freeing the mainframe from the top prop and
pedestal. Failure to do so may result in damage to the terminal or injury
to yourself.
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REPLACING THE MAINFRAME ON

THE SUPPORT

8. With the mainframe free of the top prop, slide the mainframe forward an additional

1/4-inch past the detents until the right side clears the fixed hinges (figure 2-3) on the
right side of the support; then lift the mainframe free of the support.

—MAINFRAME

TOP PROP
OPENING

Figure 2-3. Freeing Mainframe from the Top Prop

1. Hold the mainframe above the support in a tited position with the left side up, to clear

the top prop, and the right side down so that the fixed hinges on the right side of the
support enter the hinge openings (figure 2-4) along the right lower edge of the
mainframe. Then slide the mainframe rearward past the detents approximately
1/4-inch to lock the hinges.
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2. While guiding the top prop so it enters the top prop opening (figure 2-3) in the lower
left edge of the mainframe, lower the left side of the mainframe until the top prop locks
the mainframe in the half-open (service) position.

3. Onthe 2621P, make sure the fan cable is routed correctly and seated securely in the

support slots and cable clip. Failure to do so may cause unusual cable wear which
may cause possible shorts.

HINGE
OPENINGS

Figure 2-4. Mating the Hinges to the Hinge Openings

CLOSING THE TERMINAL ............ 1. While holding the terminal mainframe with one hand to keep it from falling into the

closed position, raise it slightly and squeeze the upper end of the top prop to release
the catch. Then lower the mainframe to the closed position.

2. Push on the front of the mainframe to slide it rearward approximately 1/4-inch or until it
stops.

3. Use a small Phillips-head screwdriver to tighten the quarter-turn fastener at the left
rear of the terminal. Do not over-tighten the quarter-turn fastener.

2-5
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Iinstalling the Terminal

PROCEDURE ..........covuviinnnnnnns 1. Check that the available power source matches the power source for which the
power supply is designed, as marked on the power source and option labels at the
rear of the terminal (figure 2-2).

2621A
FUSE
POWER PART
OPTION SOURCE RATING NUMBER SOCKET FUSE SIZE
STD 120V, 60 Hz 60W, 0.5A 2110-0043 X1 250V, 1.5A
013 240V, 50 Hz 75W, 0.3A 2110-0063 X1 250V, .75A
014 100V, 60 Hz 60W, 0.6A 2110-0002 X2 250V, 2.0A
015 220V, 50 Hz 75W, 0.4A 2110-0001 x2 250V, 1.0A
016 100V, 50 Hz 60W, 0.6A 2110-0002 X2 250V, 2.0A
2621P
"FUSE
POWER PART
OPTION SOURCE RATING NUMBER SOCKET FUSE SIZE
STD 115V, 60 Hz 140W, 2.4A 2110-0010 x2 250V, 5A
015 220V, 50 Hz 170W, 1.2A 2110-0083 X1 250V, 2.5A
016 115V, 50 Hz 170W, 2.4A 2110-0010 X2 250V, 5A

2. Remove the top cover by loosening the two quarter-turn fasteners at the top of the
terminal. Do not overturn the fasteners.

3. Check that the fuse is inserted in the set of fuse holders which comes closest to
matching the power source (figures 2-5 and 2-6). Also check that the amperage
rating of the fuse is as indicated on the Power Supply PCA. For 2621P, the Power
Supply PCA must be removed to check the fusing.

2-6
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On the 2621 the power connector used varies depending on the voltage of the power
source. The J2 connector is used for voltages between 100 and 120 volts. The J3
connector is used for voltages between 220 and 240 volts. The fuse placement depends
on whether the voltage is in the upper or lower portion of the selected voltage range. Fuse
placement is in X1 if the voltage is in the upper half of the range (111-120V or 231-240V)
and is in X2 if the voltage is in the lower half of the range (100-110QV or 220-230V).

11

)-xz {100—110V or 220230V )
11

)~x1 (111-120V or 231-240V )
11

For example a 220 volt supply would use the J3 connector and the fuse would be placed
across X2 connection (lower range).

J2 CONNECTOR

J3 CONNECTOR

n/ FUSE

(DXOIRIOIA
@@ |®D®

CXQ|RIDIO)

On the 2621P only the fuse position is changed to match the source voltage. The X1
socket is used for voltages between 220 and 240 volts. The X2 socket is used for voltages
between 100 and 120 volts.

2-7
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LINE
CONNECTOR J4

i - . __SNAP
w 3

FILTER k= ®  FASTENER

CONNECTOR J1

100/120V

CONNECTOR J2

| ——SWEEP

220/240V v CONNECTOR J6
CONNECTOR J3 PROCESSOR

FUSE CONNECTOR J5

HOLDERS

+5V ADJ R5

Figure 2-5. 2621A Power Supply PCA

FAN
CONNECTOR J1 LINE SNAP PRINTER
CONNECTOR J2 FASTENER CONNECTOR
J3

- ACIRCUIT SIDE)

CONNECTOR
J6

PROCESSOR
CONNECTOR
s J5

FUSE HOLDERS

Figure 2-6. 2621P Power Supply PCA



10.

11.
12.

13.

14,

Installation

CAUTION

For the 2621A, be sure the voltage of the connector to which the 6-pin
transformer cable is to be connected matches the voltage of the power
source. If a 220 or 240 voit power source is connected to the 100/120
volt connector, the power supply will be damaged.

On the 2621A, check that the 6-pin transformer cable is connected to the Power
Supply PCA connector (J2 or J3) which matches the power source.

Check that the battery is installed with the proper polarity as marked on the battery
support.

Position the keyboard in front of the terminal and connect the keyboard cable to the
KYBD connector at the lower right rear of the terminal (figure 2-2).

Slide the keyboard cable connector lock to the right (as viewed from the rear) to
secure the keyboard cable to the KYBD connector.

If applicable, connect the data communications cable to the DATA COMM connector
at terminal rear and latch the two securing latches at each side of the connector.

Connect the power cord to the power connector at the left rear of the terminal, then
turn on the power switch and allow time for the terminal to warm up (about 15
seconds).

Perform the power supply adjustment procedures and check the raster alignment
(refer to the Alignment Section for details).

Reinstall the top cover.

Perform terminal self-test (refer to the self-test procedure in the Troubleshooting
Section).

Put the terminal in configuration mode and configure the straps as desired (refer to
the Strapping Section).

Turn off terminal power, wait 2 to 5 minutes, then turn on terminal power and check
that the strapping remains as it was configured.

2-9
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INTRODUCTION ..

PAPER LOADING

Thermal Paper

The 2621P must use thermal print paper for its thermal print mechanism (TPM). Hewlett-
Packard's thermal print paper is especially formulated for prolonged print head life. If
Hewlett-Packard’s thermal print paper is not used, the equipment warranty and service
contract will be void. The part numbers for Hewlett-Packard's thermal print paper are as
follows: blue printing 9270-0638, black printing 9270-0656.

To

1.

load a paper roll into the TPM, perform the following:
Raise the TPM door to gain access to the TPM.

Raise the door latch (figure 7-13) and remove the remaining paper and paper core (if
any) and rod from the TPM mainframe.

Remove the rod from the old core and insert the rod through the core of a new paper
roll.

Note

One side of the thermal paper is coated with printing material (the
glossy side) and it must be installed correctly to produce the print
image. See the embossed illustration on the underside of the TPM door
for correct paper roll installation.

With the leading edge of the paper roll facing out (as viewed from the front), place the
paper roll and rod into the slotted guides of the TPM housing. Press the paper roll
down and toward the rear of the TPM until it clicks into place.

. Feed the leading edge of the paper roll toward the front between the latching frame

and the clear plastic tear window. Be careful not to sharply touch the print head
because damage may result.

Lower the latching frame without locking it into place.
Align the paper roll sides with guide lines embossed on each side of the tear window.

Feed approximately 12 inches of paper through the latching frame so that the glue
spot is beyond the print head and tear window. The glue spot, which holds the paper
roll together, must not be allowed to come in contact with the print head during print
operations.
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9. Press down on the latching frame until it locks into place with an audible click.

10. Tear off the excess paper using the edge of the tear window as a cutting edge.

11. Close the TPM door securely.

Note

If subsequent print operations appear normal except that no print
image appears, the paper may have been installed backwards. An
image can be printed only on one side of the paper.

Interfacing Information

SIGNAL CHARACTERISTICS.......... DATA SIGNALS. The characteristics for data signals are as follows:
SPACE MARK
Logic 0 Logic 1

>+3V but <425V <—-3V but >-25V

CONTROL AND TIMING SIGNALS. The characteristics for control and timing signals are

as follows:
ON (ACTIVE) OFF (INACTIVE)
Logic 1 Logic 0
>+3V but <+25V <-3V but >-25V
CABLING ............cocviiiienninnn Pin-to-pin wiring for six data communication cables is shown in figures 2-7 to 2-12. Table

2-1 translates the RS232C/CCIT V.24 (European equivalent) signal identification code for
each signal to the name of the signal.
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2-12

TERMINAL

(Yel)—
— (Wht/Blk)
~SCA—————(Wht/Brn)

(Wht /Red)——
—————(Wht/Blk/0rn)—
; (Blu) :

aut- (Brn)

Figure 2-7. 13222C (RS232C) Cable Wiring
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3——(Wht/Yel)
25————-—( Br n)

o1-+4~*81k> (Shield)

——(Wht/0rn/Blu)
/109——(CWht/Blk/Red)
22— (Wht/Red)

/102——(Wht/Blk/0rn)

Figure 2-8. 13222M (European Modem) Cable Wiring
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———(Wht/Yel)
.————(Brn)—
———(Red) ,
—(Yel) ——
—— (Wht/Blk/Brn)-
CA~———(Uht/Brn)

——— (Blk) (Shiel
——— (Wht/0rn)
————(Wht/Grn)
————C0rn) -
————(Whi/Blk/Yel) -
———(UWht /0rn/Grn)-
¢ = (Wht /0rn/Blu) -
e (Wht/Blk/Red) -
CF ——— (Wht /Red) ——
e (Wh1/Blk/0rn)} —

Figure 2-9. 13222N (U.S. Modem) Cable Wiring
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Wht/0rn/Grn) —
Wht/Blk/Brn)———
Wht/0rn) e
Wht/Blk/Yel)—

(Wht/0rn/Blu) —
Wht/Blk/Red)

Blk)-(Shield)—————roJ

Figure 2-10. 13222W (HP 300) Cable Wiring

- Computel

JMuseumn
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Figure 2-11.

Figure 2-12. 132227 (Three Wire/Female) Cable Wiring

2-16



Installation

Table 2-1. RS232C/CCITT V.24 Signal Code-to-Name Translation

CODE NAME
RS232C CCITT V.24

AA 101 Protective Ground
BA 103 Transmitted Data (Data Out)
BB 104 Received Data (Data In)
CA 105 Request To Send
CB 106 Clear To Send
CcC 107 Data Set Ready
AB 102 Signal Ground (Common Return)
CF 109 Received Line Signal Detector
SCF 122 Secondary Received Line Signal Detector
DB 114 Transmission Signal Element Timing
DD 115 Receiver Signal Element Timing
SCA 120 Secondary Request To Send
CD 108.2 Data Terminal Ready
CE 125 Ring Indicator
CH 111 Data Signal Rate Selector
DA 113 Transmit Signal Element Timing

x16 Clock In* Receive Timing

x16 Clock Out*
x8 Clock Out*

Transmit Timing
Transmit Timing

* These signals do not conform to the RS232C/CCITT V.24 voltage levels.
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CABLE FABRICATION................ Parts for cable fabrication are available from Hewlett-Packard if you should need to

fabricate your own cable. The required parts are shown in figure 2-13 and are listed
below.

TERMINAL

PIN 25

% > - RUBBE
SHRINK BUSHING ,
TUBING *

: RUBBER V. /msa3zc

' - ARM BUshiNG CONNECTOR
 *ntem included in 50-Pin Connector Kit ) .

PIN 14

Figure 2-13. Cable Fabrication

13222M 13222N 13222W 13222Y 132222
13222C EUROPEAN U.S. MODEM HP 300 THREE WIRE | THREE WIRE

ITEM (RS232C CABLE) MODEM CABLE CABLE CABLE CABLE* CABLE"

Cable 8120-1950 8120-2398 8120-2398 8120-2398 8120-2849 8120-2849
50 Pin Kit 5061-2412 5061-2412 5061-2412 5061-2412 5061-2412 5061-2412
Terminal Connector 1251-0086 1251-0086 1251-0086 1251-0086 1251-0086 1251-0086
Shrink Tubing 0890-0311 0890-0311 0890-0311 0890-0311 0890-0311 0890-0311
Rubber Bushing (11.1 mm) 1251-0171 1251-0171 1251-0171 1251-0171 1251-0171 1251-0171
Rubber Bushing (7.9 mm) 1251-0352 1251-0352 1251-0352 1251-0352 1251-0352 1251-0352
RS232C Connector (male/female) 5061-2405 5061-2405 5061-2405 5061-2405 5061-2405 5061-2405

* Cable 13222Y is male. Cable 1322227 is female.
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Installation

Instructions for fabricating a cable are as follows:

1.

Solder a bare wire, size 24 AWG, between pins 16 through 23, inclusive, of the
terminal connector to ensure contact and solder the wire to each of pins 16 through
23.

Solder a black wire, size 24 AWG, to the cable shielding at the RS232C connector end
only. (This wire carries the RS232C signal code AA))

At the terminal connector, place shrink tubing over the extended bare arm in the
connector housing. Then solder the cable shield flat to the arm which extends from the
pin portion of the connector.

At the RS232C connector, solder the cable shield flat to the inside of the connector
shell.

Strip the ends of the cable wires and solder them to the connector pins at the terminal
connector.

At the RS232C connector end of the cable, strip the ends of the wires, insert them in
the pins, crimp the pins, and insert them into the connector shell.

2-19/2-20
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INTRODUCTION ............cenveees

This section provides both software and hardware strapping procedures for the terminal.
Soft strapping is performed at the Keyboard and hard strapping is performed on the
Thermal Print Mechanism (TPM). Terminal status information is included in this section.
Also included is a segment on language selection which applies only to the national
option.

Strapping enables selection of additional terminal display characteristics and a number
of selections associated with data transfer as follows:

DISPLAY CHARACTERISTICS

1. Cursor end-of-line wraparound.

2. Overwrite of existing characters with blanks when the space bar is used.
DATA TRANSFER SELECTIONS

1. Terminal/computer handshakes:

Short transfer trigger handshake.
Long transfer warning handshake.
ENQ/ACK handshake.

Transmit handshake.

e. XON/XOFF handshake.

Qaooe

Data Speed Select.
. Baud rate.

Type of parity.
Duplex.

. Hz (50 or 60).

. Start column.

. Return key function.

ONO OIS WD
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REQUIREMENTS .....................

PROCEDURE

3-2

Strapping selections are entered and maintained in the terminal software with the current
selections displayable on the screen by pressing the [SHIFT] and [configl function
{ [%™1 ) keys. A set of function key labels are also displayed along the bottom of the
screen which correspond to eight keyboard keys. The selection of a strap is changed
using these keys after the strap has been selected with the cursor. These keys are also
used to end the configuration mode.

The strapping configuration is easily changed, requiring no more than keystrokes, and
can be changed whenever desired. The configuration is maintained by a battery while
terminal power is off.

Familiarity with the use of the configuration function keys. Refer to **Configuration Function
Keys” in Section V of the Owners Manual, part no. 02621-90001, for details.

Three types of software straps are used: two-selection straps, multiple-selection straps,
and a user-defined strap. The two-selection straps: Duplex, Straps (b,c,g,h,x, and z), and
Hz have only two selections. The Baud Rate, Parity, and Start Col have multiple-
selections. The Return strap is user-defined. In the national option, an additional strap
(strap a) exists. Strap “a” is a two-selection strap. The function of each strap and how to

change its configuration (strapping) is discussed in the paragraphs that follow.
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INITIATE CONFIGURATION MODE

To enter the configuration mode, press the [SHIFT] and [configl function ( [ ™1 )
keys. The initial configuration data is displayed in the format shown in figure 3-1.

Baud Rate Parity Duplex Straps Handshake Hz Start Col Return
2400 NONECO0) FULL bcgHxz Etx 60 1 [CR )

Standard Terminal

BAUD RATE Parity Duplex Straps Handshake Hz Start Col Return
2400 NONECO) FULL abcgHxz Etx 60 1 (%)

National Option

Figure 3-1. Default Strapping Configuration Display
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TO SELECT THE DEFAULT SELECTIONS

The default selections (figure 3-1) are shown on the display initially. If the defauit
strapping selections are acceptable, execute the exit function ([SHIFT] and (™1 ) or
press the labels ( [blank] ) key. For the national option, press the labels ( [blank] ) key.
No further steps are necessary and the configuration mode can be ended.

TO CHANGE THE BAUD RATE

The selections for Baud Rate are EXT., 110, 150, 200, 300, 600, 1200, 1800, 2400, 3600,
4800, and 9600. The selected Baud Rate should match that of the computer or modem (if
used). Change the Baud Rate as follows:

1. Use the cursor left [¢1 or cursor right [>1 key to locate the cursor under the first
character of the current Baud Rate value on the display. [TAB > or [TAB <1 may
also be used to move the cursor to this character.

2. Execute the NEXT or PREVIOUS function ( [SHIFT) and [ £ or [SHIFT) and
[ROLL A1 ) until the appropriate Baud Rate value is displayed.

TO CHANGE THE PARITY TYPE

The selected Parity type should match the type used by the computer. Change the Parity
type as follows:

1. Use the cursor left [<1 or cursor right [>) key to locate the cursor under the first
character of the current Parity type on the display. LTAB >1 or LTAB <1 may also be
used to move the cursor to this character.

2. Execute the NEXT or PREVIOUS function ( [SHIFT) and [ L1 or [SHIFT] and
[ROLL A 1) until the appropriate Parity value is displayed. The Parity type selections
are:

NONE(0)

NONE(1)

Qdd

Even

8-Bit (allows 8-bit data transfers; appears only in national option)

The default selection is NONE(O).

©caoow
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TO CHANGE THE DUPLEX TYPE

The type of echo Duplex available for data communications transmission may be either
FULL or HALF. The default type is FULL Duplex. Change the Duplex type as follows:

1. Use the cursor left [<1 or cursor right [>1 key to locate the cursor under the first
character of the current Duplex type on the display. [TAB »] or [TAB <1 may also be
used to move the cursor to this character.

2. Execute the NEXT or PREVIOUS function ( [SHIFT] and [ k1 or [SHIFT1 and
[ROLL A1 ) to select the appropriate Duplex type.

TO CHANGE THE STRAPS

Each two-selection strap is represented on the display by a single alphabetic character
(b,c,g,h,x, and z). In the national option, the two-selection straps are (a,,b, ¢, g, h, x, and
z). A strap is changed by enabling or disabling the state of the displayed character. This
is done by selecting the strap and changing it from uppercase to lowercase or vice versa.
Refer to table 3-1 for the enabled, disabled, and default conditions of these straps. A
description of each strap is described in the paragraphs that follow table 3-1. Change the
Straps as follows:

1. Use the cursor left £ <1 or cursor right [>1 key to move the cursor to a position beneath
the character (strap) to be changed. [TAB >1 or [TAB <] may also be used to move
the cursor to the Straps field.

2. Execute the NEXT or PREVIOUS function ( [SHIFTY and [ |41 or [SHIFT] and
ROLL A 1 ) to change the character's state.

3. Repeat steps 1 and 2 for all Strap changes.

3-5



Strapping

3-6

Table 3-1. Straps Configuration

STRAP ENABLED DISABLED DEFAULT
*Escape Sequence Transmission A a Disabled
Space Overwrite (SPOW) Latch B b Disabled
Wraparound Cursor, End-of-Line c C Enabled
Short Transfer Trigger Handshake g G Enabled
Long Transfer Warning Handshake H h Enabled
Data Speed Select X X Disabled
Parity Check z Enabled

* Escape Sequence Transmission (strap a) exists only on the National Option.

** Although the Short Transfer Trigger Handshake is disabled, transfer conditions become
dependent on the state of the Long Transfer Warning Handshake strap. For more
information, see the description for these straps (g, and h) below.

STRAP DESCRIPTIONS

Escape Sequence Transmission. Enabling the A strap (A displayed in configuration line),
will allow the terminal to send keyboard escape sequences to the computer. If the
terminal is set for remote, full duplex operation, certain terminal keys will send their
equivalent escape sequences to the computer when pressed. The [CURSOR UP1 key for
example will not move the cursor up but will instead send %A to the computer. A list of
terminal escape sequences is given in the 2627 Owner's Manual (HP part number
02620-90002).

Space Overwrite (SPOW) Latch. When this strap is enabled, the SPOW latch can be
turned on by IRETURN], and turned off by T ™ 1 (home up), a Linefeed, or [TAB »1.
When the SPOW latch is on, the space bar causes the cursor to move to the right along
the current line without overwriting existing characters. When the SPOW latch is off, the
space bar causes an overwrite of blank (space) characters as the cursor moves along the
current line.

When this strap is disabled (the defaulted state), the SPOW latch is not accessible.
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Wraparound Cursor, End-of-Line. When enabled (the defaulted state), this strap causes
the cursor to wraparound to the beginning of the next line on the display whenever
column 80 of any line is exceeded. The terminal generates a Return and a Linefeed
character to accomplish this,

When this strap is disabled, no Return or LINEFEED is generated at the end of a line. The
cursor remains in, and overwrites column 80.

Short Transfer Trigger Handshake and Long Transfer Warning Handshake. The HP 2621
provides three kinds of data transfer operations; Long Transfer in Line Mode, Long
Transfer in Character Mode, and Short Transfer.

Long Transfer, A data transfer operation initiated via the {ENTER] key while the
Line Mode terminal’s Line Mode strap is enabled.

Long Transfer, A data transfer operation initiated via the [ENTER] key while the
Character Mode terminal’'s Line Mode strap is disabled.

Short Transfer A data transfer operation involving:

1. Cursor Sensing
2. Terminal Status
3. f1 through 18 functions

3-7
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The complete %/% handshake protocol consists of a “trigger” signal (%) sent from the host
computer to inform the terminal that a data transfer is possible. In response, the terminal
sends a “waming” signal (%) to the host computer indicating that the data to be trans-

ferred is ready. The host computer sends another trigger signal (°) to enable the transfer.
Figure 3-2 illustrates the handshake protocol.

 TERMINAL

—>  Host opens da
o fer operation.

 Host enables tre
fer opgratx

<d§ta,>' ~ Terminal trans

Figure 3-2. %/% Handshake Protocol
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Depending on the state of the g and h straps, one of three subsets of the handshake
protocol shown in figure 3-2 is used by the terminal, as follows:

TYPE 1 (No Handshake)

Terminal tranabit:;d&

TYPE 2 (% Trigger Handshake)

Host enables trans- [qf, f
fer operation.

Terminal transmits data.

Host opens data trans:
fer operation. -

Terminal signals
ready state.

Host enables trans-
fer operation,

“  <data>; Terminal transmits data.

3-9
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The effect of the various g and h strap states is shown in table 3-2.

Table 3-2. °/% Handshake Protocol Strapping Effects

Transfer Category

Strap Long Short Long
State (Line Mode) (Char Mode)

g,h

TYPE 3 TYPE 2 TYPE 1

default

g,H TYPE 1 TYPE 2 TYPE 1
G,H TYPE 3 TYPE 3 TYPE 1
G,H TYPE 1 TYPE 1 TYPE 1

Data Speed Select. When this strap is enabled, the data speed signal is set high
(CH=o0n).

When disabled (the defaulted state), the data speed signal is set to low (CH=off).
Parity Check. Parity refers to a vertical redundancy check bit that is added as the high bit
of each byte as it is transmitted and checked for the correct value as it is received over

the data communications line.

When the Parity Check strap is enabled (the defaulted state), a parity check for even or
odd parity is performed by the terminal on received data.

When this strap is disabled, no parity check is performed.

Note that parity is never checked for received data if the terminal is configured for either
Zero or ones parity.
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TO CHANGE THE HANDSHAKE

Each Handshake type is represented by a single alphabetic character (e,t, and x). Each
Handshake type is enabled or disabled by changing the state of the displayed character
from lowercase to uppercase or vice versa. Refer to table 3-3 for the enabled, disabled,
and default conditions of these Handshake types. A description of each Handshake type
follows table 3-3. Change the Handshake type as follows:

1. Use the cursor left [ <1 or cursor right [>1 key to move the cursor to a position beneath
the character (e,t, or x) to be changed. [TAB >] or [TAB <] may also be used to
move the cursor to the Handshake field.

2. Execute the NEXT or PREVIOUS function ( [SHIFT] and [ b1 or [SHIFT] and
[ROLL A 1 ) to change the character's state.

3. Repeat steps 1 and 2 for all Handshake changes.

Table 3-3. Handshake Configuration

HANDSHAKE ENABLED DISABLED DEFAULT
ENQ/ACK Handshake E e Enabled
Transmit Handshake T t Disabled
XON/XOFF X X Disabled

ENQ/ACK Handshake. This type of handshake may be used to ensure that the terminal
has an empty input buffer before the host computer transmits more data. When this strap
is enabled (the defaulted state), an acknowledge signal (ACK) is transmitted by the
terminal each time an enquiry signal (ENQ) is encountered from the host computer. Any
data contained in the buffer is processed before the ACK signal is transmitted.

When this strap is disabled, any enquiry signal (ENQ) encountered from the host com-
puter is treated as a normal data character. No acknowledge signal (ACK) is generated.
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Transmit Handshake. When this handshake type is enabled, the host computer can
transmit a “busy” signal across the Clear to Send (CB for RS232C or 106 for CCITT V.24)
control line to temporarily stop the transmission of data from the terminal.

When this handshake type is disabled (the defaulted state), data transmission continues
uninterrupted by the computer.

XON/XOFF. This handshake protocol allows the terminal to signal the host computer to
stop sending data and, subsequently, 1o resume sending data as the input buffer fills and
empties.

When this strap is enabled, the input buffer fills to within approximately 16 bytes of its
capacity. At this point, the terminal sends a Transmit Off signal (XOFF) to cause the host
computer to stop transmitting data. When the buffer has emptied below half of its
capacity, the terminal sends a Transmit On signal (XON) which causes the host computer
to resume data transmission. This process is repeated until the current data transfer

operation is completed. When disabled (the defaulted state), no XON/XOFF handshake
oCccurs.

Note that the XON signal is represented by a ® (CTRL Q) character transmission. The
XOFF signal is represented by a % (CTRL S) character transmission.

TO CHANGE THE HZ TYPE

The value set for this strap controls the display refresh rate and must match the frequency
of the local AC power scurce. For an area with a 60Hz power source (such as the U.S.A.
or Canada), set this value to 60Hz (the defaulted state). For Europe and elsewhere with a
50Hz power source, set this value to 50Hz. Change the Hz type as follows:

1. Use the cursor left 1<) or cursor right I>1 key to locate the cursor under the first
character of the current Hz type on the display. {TAB >3 or [TAB <] may also be
used to move the cursor to this character.

2. Execute the NEXT or PREVIOUS function ( ISHIFT) and U b1 or [SHIFT] and
[ROLL A 1 ) to select the appropriate Hz type (50 or 60Hz).
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TO CHANGE THE START COLUMN

The "Start Col” specifies the starting column from which data transmission is to begin on
the display. Any characters to the left of the starting column are ignored when the
[ENTER] or {RETURN] key is pressed. This allows retransmission of a line without having
to physically remove the computer's prompt character. For example, if the computer
issues a 1-character prompt in response to terminal entries and the “Start Col” is
specified to start at column 2, subsequent entries are transmitted from column 2 to the
end of the line. See Owner's Manual for a discussion of how to use the start of column
function. The defaulted "Start Col” is column 1. To change this value, proceed as follows:

1. Use the cursor left [<1 or cursor right [>1 key to locate the cursor under the first
character of the current "Start Col” on the display. [TAB >1 or [TAB <] may also be
used to move the cursor to this character.

2. Execute the NEXT or PREVIOUS function ( [SHIFT] and [ L1 gr [SHIFT] and
[ROLL A 1 ) to select the appropriate starting column.

TO CHANGE THE RETURN KEY CHARACTER

Either one or two ASCII characters can be selected to be transmitted to the computer
each time the [RETURN] key is pressed. The [RETURN] key is usually used to transmit
control codes. Refer to Appendix A in the Owners Manual for a list of ASCII characters
(control codes). The RETURN key character is changed as follows:

1. Use the cursor left [<1 or cursor right [>1 key to locate the cursor under the first
character of the current “Return” type on the display. [TAB >1 or [TAB <1 may also
be used to move the cursor to this character.

2. Enter the desired character(s) from the Keyboard. The default value is [CR1 (Carriage
Return).

3-13
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LANGUAGE CONFIGURATION

Language configuration describes how to select the proper language for the terminal
and applies only to the national option.

Make sure the proper Character ROM is installed.

1.
2
3.
4. Select the language which matches the keyboard:

a.

b.
C.

. Make sure the proper keyboard is connected to the terminal.

Select the language function by pressing [SHIFTI1I™M,

> Qa —

For German option [D1, press [I-].
For Danish or Norwegian option [DK/N1, press [ROLL Al.

For Spanish option [E1, press [ROLL V1. In addition, pressing [SHIFTIIROLL V]
will cause overstrike to become non-mute (the cursor will move when the accent
(7} is pressed; normally the cursor does not move when this accent is pressed).

. For French option [F1, AZERTY" keyboard, press [Al. In addition, pressing

[SHIFT1[A] will cause overstrike to become non-mute (the cursor will move when
the accents trena ( ™) and circonflex (*) are pressed; normally, the cursor does not
move when these accents are pressed.

. For French option [F1, QWERTY" keyboard, press {CTRLILAI. In addition, pres-

sing [CTRLI[SHIFT1[A] will cause overstrike to become non-mute (the cursor will
move when the accents trena ( ") and circonflex (*) are pressed; normally the
cursor does not move when these accents are pressed).

For Swedish or Finnish option [S8/8U1, press [<£].

. For English (European variety) option TUK], press [>1.
. For English (ASCIl) option [US1, press [V].

For a data entry US style keyboard (K451, press [CTRL1I[VI.
For a DVORAK system keyboard [DV1, press [CTRLIIM™I.

*AZERTY and QWERTY refer to two styles of French keyboards. The only difference
between the two keyboards is how the letters A, Z, Q, and W are positioned.

In QWERTY the letters are positioned: In AZERTY the letters are positioned:
aw [afu] Az [A[Z]
a5 [a[g] os  [a[s]
2x 2[x] WX [W[X]
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TO END CONFIGURATION MODE

To end Configuration mode and return to normal operation, execute the exit function
(LSHIFT1 and [ ¥~1) or press the Labels ( [blank] ) key. For the national option, press
the labels ( tblank] ) key. The configuration data is stored in nonvolatile memory.

CONFIGURATION LOCK

Once configuration is locked, nothing in the strapping configuration can be changed and
nothing in the language configuration can be changed. When configuration is unlocked,
both strapping and language can be reconfigured.

To lock configuration, take terminal out of configuration mode and type (f&qiL).

To unlock configuration, take terminal out of configuration mode and type (%eqoL).
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THERMAL PRINT MECHANISM (TPM)

To Change the TPM Strapping. In addition to the soft strapping performed at the
Keyboard, the 2621P requires checking the TPM PCA strapping configuration only after
replacing the PCA, because TPM strapping is configured at the factory before it is

shipped. Figure 3-3 shows the location of the TPM strapping switch and its configuration
for the 2621P (TPM PCA part no. 02670-60001).

The TPM PCA for the 2621P has been revised. See figure 3-3A for the strapping
configuration for TPM PCA part no. 02670-60050 for the standard terminal. See figure
3-3B for the strapping configuration for TPM PCA part no. 02670-60050 for the national
option.

If TPM PCA is replaced, check strapping as follows:

1. Turn off terminal power, disconnect power cord, and remove top cover.

2. Locate TPM strapping switch and check or restrap switch as shown in figure 3-3.
3. Replace top cover, reconnect power cord, and restore power.

NOTE

7, are closed
, 3,4, 6 are open

2621P STRAPPING,

Figure 3-3. TPM Configuration and Location
(TPM PCA Part No. 02670-60001)
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NOTE

1,4,7, 8 are closed
2,3,5,6,9, 10 are open

2621P STRAPPING,

Figure 3-3A. TPM Configuration and Location
(TPM PCA Part No. 02670-60050 Standard Terminal)
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NOTE

3, b, 6, 8 are closed
1,2,4,7,9, 10 are open

2621P STRAPPING,

Figure 3-3B. TPM Configuration and Location
(TPM PCA Part No. 02670-60050 National Option)
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Terminal Status

Terminal status provides a quick check of the terminal's display memory size, switch
settings, keyboard interface configuration, and terminal errors.

Terminal status is obtained by performing terminal self-test or by sending an escape
code sequence from the computer to the terminal. In response to status requests the
terminal returns an escape code sequence followed by seven bytes. The status bytes are
followed by a terminator.

Terminal status is made up of seven status bytes (bytes 0-6) which are displayed below
the terminal self-test pattern (figure 3-4). The status information is contained in the lower
four bits of each byte. The upper four bits of each byte are set so that the byte will have

the value of an ASCII character. Each byte can be interpreted as one of 16 characters
(table 3-4).

Figure 3-4. Test Pattern

Note
The test pattern (figure 3-4) for terminals of the national option may have characters @ ¢ \

124> {11~#replaced by'national symbols. Table 3-5 shows the symbol replacement
scheme for each language option.
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Table 3-4. ASCH Status Characters

ASCIt CHARACTER

BINARY

~No O W= O

- O w

NV A

0011
0011
0011
0011

0011
0011
0011
0011

0011
0011
0011
0011

0011
0011
0011
0011

0000
0001
0010
0011

0100
0101
0110
0111

1000
1001
1010
1011

1100
1101
1110
1111

ASCH (U.S)

Swedish/Finnish (S/SU) 001
Norwegiar/Danish (DK/N) 002
French (F) 003
German (D) 004
United Kingdom (UK) 005
Spanish (E) 006

Decimal Code Values

91

92 93

94

96

123

124

125

126

m, Ix +« A DX ™

\

2 s 08 C

1

& e S e DD

"

A )

_~

o N o

a~ A

c & O

= -

e o v

o o =T+ 1

Eurokeyboard keys + Language Keys

Eurokeyboard = 2 ”, 8(,9), 0=, &, ;, .,
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Terminal status should be performed each time the terminal’s configuration is changed.

Perform terminal status as follows:
1. Perform terminal self-test (refer to Troubleshooting Section).

2. If the terminal is connected to a computer (figure 3-5), send the following escape
sequence:

Terminal Status Request B oA

The terminal responds with an & \ and seven status bytes followed by a terminator.
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3. Interpret terminal status (test pattern or status response). Make sure that terminat
status matches terminal configuration. Figure 3-6 shows how to interpret terminal
status.

COMPUTER TERMINAL

EAD
& \ 4088020 %

=| |

Byte 0 Byte 6 @

Figure 3-5. Terminal Status Example
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BINARY STATUS

100
L 4096 bytes of display memory

000

L Space overwrite latch disabled
Cursor wrap around

000
l L Disable handshake
Inhibit % enabled

000—————Upper case only
Line mode
Auto line feed
2621 terminal

000
L———FUNCTION key disabled
ENTER key disabled
% has been sent and a data
transfer has been enabled —
bytes 2 and 3)

No data comm errors
Last Self Test OK

0000
L— Device completion not pending

Figure 3-5. Terminal Status Example (Continued)

Strapping

Straps B, C, G, H
in Configuation Mode
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PRIMARY TERMINAL STATUS

BYTE O DISPLAY MEMORY SIZE BYTE2 CONFIGURATION SETTINGS (G,H)

101101 0 Q

Strap H (Inhibit %) —I

1 = h (Enabled)
0 = H (Disabled)

The amount of display memory (4096 bytes) available in the terminal. Strap G (% Handshake)

1 = g (Enabled)
0 = G (Disabled)

BYTE 1 CONFIGURATION SETTINGS (B,C) BYTE3 LATCHING FUNCTION KEYS

4 3 2 1

0 |10|10] 0 1 )1/0]1/0 |1/0

Strap C L *Strap A Terminal Type (2621) ‘—-—] L

CAPS LOCK Key

(End-of-Line Wraparound) (Escape Function Transmission) 1 = upper case only
1 = C (Disabled) 1 = A (enabled) AUTO LF Key 0 = upper and lower case
0 = ¢ (Enabled) 0 = a (disabled) 1 = auto LF
0 =no auto LF LINE MODE Key
1 = line mode

Strap 8 ] 0 = character mode

(Space Overwrite Latch)

1 = B (Enabled)

) . 0 = b (Disabled)
*Strap A exists only on national option.

Figure 3-6. Terminal Status
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BYTE4  TRANSFER PENDING FLAGS

1

ojt1o0ft10} 0

ENTER Key Pending —-—l

L Cursor Sense Pending

1 =vyes

0 =no

BYTE S ERROR FLAGS
3 2 1
0 | 1/0]1/0

BYTE 6

Strapping

DEVICE TRANSFER PENDING FLAGS

1 =yes
0 =no
Function Key Pending

1 =vyes
0=no

Data Comm

1 = parity or buffer
overflow error

0 = no error

Self Test

1 = no error
0 = error

Figure 3-6. Terminal Status (Continued)

2 1
101 0
L Device Completion Pending
1 =yes
0=no
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Preventive Maintenance |V

INTRODUCTION....................e This section provides preventive maintenance instructions for the terminal. Preventive
maintenance is performed by the customer. It consists of replacing the nonvolatile
memory battery. In addition, for the 2621P, procedures for maintaining quality printing are
provided.

CAUTION

Battery contains materials that may require special procedures to dis-
card as dictated by local laws. Check local laws to determine such
procedures. Observe battery manufacturer's caution labels.

Battery Replacement

WHY e To ensure the contents of the volatile memory are not deleted or distorted because of a
weak battery when terminal power is off.

HOW ... e The battery support is removed from the terminal, the battery replaced, and the battery
support reinstalled in the terminal.

WHEN ..... ... i The battery should be replaced once a year or if it measures less than 3.2 volts.
Note

Since the shelf life of a battery is one year, stocking batteries is of little
use.
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Preventive Maintenance

EQUIPMENT REQUIRED ..............

PROCEDURE

4-2

New battery (HP part no. 1420-0259 or Mallory Duracell TR133) and a voltmeter.

The battery can be replaced with terminal power on or off. If it is to be done with the power
off, the contents of the nonvolatile memory will be lost, making it necessary to copy the
contents on paper before replacing the battery. Then, after the battery has been re-
placed, the contents must be reentered into nonvolatile memory. The copy/reenter

procedure can be avoided by replacing the battery with power on.

1.

If the battery is to be replaced with power on, go to step 2. If not, copy the contents of
nonvolatile memory onto paper then turn off terminal power.

To remove the battery from the terminal, compress and pull down on the two battery
support clips (figure 4-1) located above the KYBD connector at the rear of the

BATTERY
SUPPORT
CLIPS

POLARIZING
SLOT

Figure 4-1. Battery Removal
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Remove the battery from the battery support and measure the battery voltage with a
voltmeter. If it measures less than 3.2 volts, replace the battery.

Note
Refer to previous caution in regard to discarding old battery.

Insert the new battery in the battery support with the correct polarity, as marked on the
battery support.

Insert the battery support in the terminal, with the polarizing slot (figure 4-1) facing out,
until each end of the battery support clicks into place.

If this procedure was performed with power off, reenter the former contents of the
nonvolatile memory into the nonvolatile memory (refer to the Strapping Section).

TPM Preventive Maintenance

To ensure quality printing and to prolong optimum performance of the TPM.

Follow the preventive maintenance steps as described in the "PROCEDURE” paragraph
below.

TPM preventive maintenance should be performed each time thermal paper is to be
replaced.

To maintain good print quality and to prolong TPM performance, observe the following:

1.

Always replace thermal paper with HP thermal paper, part no. 9270-0638 (blue
printing) or part no. 9270-0656 (black printing). If Hewlett-Packard's thermal paper is
not used, the equipment warranty and service contract will be void.

. Install thermal paper with printing (glossy) side facing thermal print head. (Refer to

Installation Section.)

3. Be careful not to sharply touch the print head or damage may result.
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Alignment V

INTRODUCTION .................ooet Alignment procedures for the terminal consist of adjustment of the power supply output
and raster alignment.

WARNING

Power Supply contains exposed high-voltage components. Use ex-
treme caution not to touch these exposed parts when performing
alignment procedures. Failure to do so can cause serious injury.

Power Supply Adjustment

WHY .. To ensure that the power supply is generating the voltages required to enable correct
operation of all terminal circuits.

HOW ... i Adjustment of the +5V power source also adjusts the +12V power source which uses the
+5V source as a reference. The —12V source is not adjustable. On the 2621P, the +5V
adjustment also affects the +16.1V output.

WHEN ... ... Power supply adjustment should be checked at installation and whenever any equipment
is added or removed from the terminal.

EQUIPMENT REQUIRED .............. 1. A 20,000 ohms/volt voltmeter with a fine voitage probe.

2. Alignment tool 8730-0018, or equivalent.

3. A small Phillips-head screwdriver.
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PROCEDURE

5-2

. Turn off terminal power.

. Loosen the two guarter-turn fasteners securing top cover to mainframe. Remove top

cover. Do not overturn fasteners.

. Turn on terminal power.

CAUTION

Use care not to short together exposed Power Supply parts while
checking the Power Supply voltages. To do so could resuilt in damage
to the Power Supply.

. Using a 20,000 ohms/volt voltmeter, check the Power Supply PCA voltages (table 5-1

and figure 5-1 or 5-2) for accuracy. A fine-tipped voltage probe can be easily inserted
through the holes in the cable connector (J5).

. Adjustthe +5V potentiometer (figure 5-1 or 5-2) until the +5V and +12V (or +16.1V for

2621P) sources are within tolerance. If they cannot be adjusted to be within tolerance
or if the —12V source is out of tolerance, refer to the Troubleshooting Section.

Table 5-1. Power Supply Test Points

TEST
POINT SIGNAL VOLTAGE
J5-1 +5V +5(+0.2)VDC
NOPN | — —
J5-3 +5V +5(£0.2)VDC
J5-4 | +12v +12(+0.3)VDC

J5-5 | RETURN —
J5-6 | RETURN —
J5-7 | PWR ON/FAIL | +4.5(+0.5,—1)VDC

Js-8 " | -12v —~12V(+0.5)VDC
*J4-1 +16.1V +16.1(20 5)VDC
*2621P only.




Alignment

6. Replace the top cover on the terminal and tighten the two quarter-turn fasteners. Do
not overtighten the fasteners.

U541

ITEST
J5-8

POINTS

\TEST
B poNTs

J5-8

+5V ADJ

Figure 5-2. 2621P Terminal Test Points and +5V Adjustment Locations
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5-4

Raster Alignment

This procedure performs the following display adjustments:

—_

. Centers the display on the screen in the horizontal dimension.
Expands or contracts the display in the vertical dimension.
Focuses the beam for display clarity.

Adjusts for desired display brightness.

Expands or contracts the display in the horizontal dimension.

o o s ow N

Adjusts tilt out of the display.

With a display on the screen, the CENTER, HEIGHT, FOCUS, and BRIGHT adjustments
at the top of the terminal, the width adjustment on the Sweep PCA, and the CRT yoke
assembly are adjusted for the desired effects.

Raster alignment can be performed anytime the display is considered unsatisfactory. It
should be checked at installation and whenever the Sweep PCA is replaced.

1. A small Phillips-head screwdriver.

2. Alignment tool 8730-0016.

1. Fill a portion of the display screen with a single letter, such as “H".

2. Using the hex end of the alignment tool, adjust the CENTER adjustment at the top of

the terminal (figure 5-3) to center the display on the screen in the horizontal
dimension.



Alignment

Figure 5-3. Location of Four Raster Adjustments (CENTER,
HEIGHT, FOCUS, and BRIGHT)

. Adjust the HEIGHT adjustment to expand or contract the display in the vertical
dimension, as desired.

. Adjust the FOCUS adjustment for uniform clarity across the screen.

. Adjust the BRIGHT adjustment for the desired brightness.

. Open the terminal to the half-open (service) position and lower the Processor PCA to

expose the component side of the PCA by pulling on the four snap fasteners which
hold it in place. Disconnect the ground strap from the Processor PCA ground lug.



Alignment

7. Use the alignment tool to adjust the width adjustment on the Sweep PCA (figure 5-4)
to expand or contract the display in the horizontal dimension.

Figure 5-4. Location of Raster Width Adjustment and Yoke Collar

8. While observing the display, adjust the dot stretch adjustment (figure 5-5) on the
Processor PCA to produce either uniform width of the vertical and horizontal lines
which form a character or the most desirable overall display effect.
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DOT STRETCH
ADJ R9

PROCESSOR
PCA

Figure 5-5. Dot Stretch Adjustment Location

WARNING

Use care in performing the following step, high voltages, sufficient to
cause serious injury are present on exposed portions of the yoke
assembly. Grasp the yoke only by its plastic donut-shaped body.

9. To adjust a tilted display, the yoke assembly must be rotated on the CRT neck by its
plastic donut-shaped body, but first the yoke collar screw (figure 5-4) must be
loosened. After the adjustment has been made, retighten the yoke collar screw.

10. Replace the Processor PCA by holding it in position (the metal I/O panel on one end
of the PCA fits into a groove in the chassis). Install each of the four snap-in grommets
into their respective fastening hole and press on each of the four snap-in plungers
until they click into place.

11. Reconnect the ground strap to the ground lug on the Processor PCA.
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Troubleshooting Vi

INTRODUCTION..............ovvntt This section provides troubleshooting information for isolating terminat malfunctions to a
replaceable assembly or component, and instructions for using the Video Generator.

WARNING

Power Supply and CRT area contain exposed high-voltage compo-
nents. Use caution not to touch these exposed parts when working in
these areas. Failure to do so can result in serious injury.

Preliminary Troubleshooting

WHY e To determine if terminal malfunctions truly exist before attempting any detailed trouble
isolation procedures, since most malfunctions are caused by incorrect operation.

HOW ... Checking terminal installation and any recent servicing for workmanship.

WHEN...........oooiiiii e Preliminary troubleshooting should be performed whenever the terminal is not operating
correctly.

PROCEDURE ........................ 1. Check that the terminal is properly installed (power cord connected and fuse properly

installed) and is set to the correct operating mode. Refer to Installation Section for
installation procedures.

2. Determine whether or not any recent service routines (accessory installation, cables
removed or installed, power supply or raster adjustments performed) have been
performed on the terminal. If so, check for workmanship. Refer to the Alignment
Section for alignment procedures.
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Troubleshooting

3. Check to see if battery is within specs. Refer to Preventive Maintenance Section for
details.

4. Check that strapping is properly configured for the terminal. Refer to Strapping
Section for configuring terminal strapping.

Troubleshooting
To minimize terminal down-time and to ensure optimum terminal performance.
Using terminal self-test to determine the malfunction and to isolate the malfunction to a
replaceable assembly or component. There are five self-tests associated with the
terminal:

1. Unit Self-Test. This test checks the overall performance of the terminal once.

2. Continuous Unit Self-Test. This test checks the overall performance of the terminal
continuously.

3. Data Comm Self-Test. This test checks the terminal’s data communication function.
4. TPM Self-Test. This test checks the terminal’s printer unit.

5. TPM Local Self-Test. This test checks the printer continuously to detect intermittent
errors.

During terminal turn-on, unit self-test is performed. There is no message displayed unless
an error is detected. On the 2621P, the printer interface chip is checked only during
turn-on. A normal display is a blinking cursor at the top left of the screen and a set of
primary labels at the bottom of the screen. If an error is detected, an error message is
displayed at the bottom of the screen. At this time, the contents of the nonvolatile memaory
is checked. If the contents have changed, the terminal goes into the configuration mode.

Whenever the terminal is not operating properly after preliminary troubleshooting.



PROCEDURE .............covvnnennns

Troubleshooting

UNIT SELF-TEST. Unit self-test checks the display RAMS, program RAMS, program
ROMS, and the keyboard interface chip. Perform unit self-test as follows:

1.

At the keyboard, hold down [SHIFT], and press the TEST function (I 1). In
approximately five seconds, a test pattern (figure 6-1) or an error message (table 6-1)
will be displayed on the screen.

If the test pattern is good, a self-test pattern and primary terminal status is displayed
on the screen (figure 6-1). Refer to the Strapping Section for test pattern and terminal
status interpretation.

If an error is detected, an error message is displayed at the bottom of the screen.
Table 6-1 gives the meaning of the error and what action to take to remedy the error.

After replacing the defective assembly or component, repeat the test. Repeat this step
until the terminal displays a good test pattern.

 NARE 1M STEOre -./0123 456788:; ¢
A1% ‘abc defghijk Imnopges tuvwxyz{ [}

Figure 6-1. 2621A/P Test Pattern

Note

For national option, see note on bottom of page 3-17 for changes in test
pattern.

CONTINUQUS UNIT SELF-TEST. This test is performed if the terminal is suspected to
be intermittent. Continuous unit self-test is initiated from the nonvolatile memory. Perform
continuous unit self-test as follows:

1.

Put terminal in configuration mode by executing the CONFIG function ( (SHIFT] and
(v1)

a. Fornational option only, press (SHIFT1 [ ¥~ 1 again to put the terminal in language
configuration.

b. For national option only, press ( V 1 to put the terminal in U.S. mode.
¢. For national option only, press the Labels ( (blank1 ) key once to return to config-
uration mode.
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6-4

Press [CTRL), [SHIFT), and [ ©1).

A test pattern or error message is displayed continuously on the screen. On th
2621P, the printer copies the test pattern or error message approximately every hour.

Allow test to continue until the error is determined.

. Exit test by pressing 1CTRLY, [SHIFT), and {BREAK].

For national option only, reconfigure terminal for particular language being used i
different than U.S. Press([SHIFTIL 1 )to go into configuration mode. See “Lan
guage Configuration” page 3-14 for description of language selection.

Note

Continuous unit self-test is in nonvolatile memory. This test is initiated
from the keyboard. If this test comes up running continuously at power
on, reset the terminal by pressing [CTRL], [SHIFT], and [BREAK].

DATA COMM SELF-TEST. Data comm self-test requires a test hood to loop the signals
128 characters are transmitted and received at the selected baud rate. When the CE (ring
indicator) signal is active, the control lines are checked. Perform data comm self-test as
follows:

1.

Connect a Data Comm Self-Test Assembly (test hood, part no. 02620-60030) or &
modem with foop-back capability to the DATA COMM connector at terminal rear.

Press [CTRLY, [SHIFT), and TEST function ( t L-1). Freezing of the cursor indi:
cates test execution.

If an error is detected, a data comm error message is displayed on the screen. if nc
error is detected, a data comm ok message is displayed on the screen.

. Exit data comm test by pressing [CTRL]), [SHIFT], and [BREAK].

Note

Al error messages are cleared by pressing [RETURN].
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TPM SELF-TEST. The terminal print mechanism (TPM) test is performed on the 2621P
as follows:

1. Press [SHIFTI, then the PRINTER function (LA 1).

2. Press [SHIFTI, then the PRT TEST function ([ &1 ).

3. Atest pattern (figure 6-2) is printed on paper and an error message may be displayed
on the screen. Table 6-1 gives the meaning of the error message and what action to
take.

4, Obtain print-out by advancing the paper. This is done by pressing [SHIFT1, and then
the PAPER function ([ A1)

Figure 6-2. 2621P Test Pattern

Note

For national option, see note on bottom of page 3-17 for changes in test
pattern.

TPM LOCAL SELF-TEST. This test is used on the 2621P to detect intermittent printer
errors. Perform this test only after exhausting the TPM Self-Test described in the previous
paragraph. Proceed as follows:

1. Turn off terminal power.

2. Remove TPM top cover.
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6-6

3. Locate TPM PCA test connector J1 in the upper left-hand corner (as viewed from the
front). Using a jumper wire, connect pins J1-1 (GND) and J1-2 (TEST) together.

4. Turn on terminal power.

5. Allow test to continue until printer error is firmly established by checking the print-out
(figure 6-3) for missing or faulty characters.

6. Refer to table 6-1 and replace the defective component or assembly.

Figure 6-3. TPM Local Self-Test Pattern

Note

For national option, see note on bottom of page 3-17 for changes in test
pattern.



Table 6-1. Error Messages

Troubleshooting

TEST TYPE ERROR MESSAGE MEANING ACTION
UNIT PROGRAM RAM 07? CMOS 0 failed. Replace U69.
SELF-TEST PROGRAM RAM 1? CMOS 1 failed. Replace U601.
or DISPLAY RAM 07? Display RAM 0 bad. Replace U60.
CONTINUOUS DISPLAY RAM 1? Display RAM 1 bad. Replace U61.
UNIT DISPLAY RAM 27 Display RAM 2 bad. Replace U62.
SELF-TEST DISPLAY RAM 3? Display RAM 3 bad. Replace U63.
DISPLAY RAM 4? Display RAM 4 bad. Replace U64.
DISPLAY RAM 57?7 Display RAM 5 bad. Replace U65.
DISPLAY RAM 67 Display RAM 6 bad. Replace U66.
DISPLAY RAM 77 Display RAM 7 bad. Replace U67.
ROM 07? ROM 0 failed. Replace U79.
ROM 1? ROM 1 failed. Replace U701.
KYBD CHIP? Keyboard chip malfunction. Replace U502.
PRINTER CHIP? Printer chip malfunction. Replace U75.
DATA COMM DATA COMM 1? No clear to send (CB) available. 1. Replace U501.
SELF-TEST 2. Replace Processor PCA.
3. No self-test hood.
DATA COMM 27 Char received not same as char sent (in loop back mode). 1. Replace U501.
2. Replace Processor PCA.
DATA COMM 37 Char not received (loop back) within approx. 2.5 seconds. 1. Replace U501.
2. Replace Processor PCA.
DATA COMM 47 All control lines did not go true. 1. Replace U501.
2. Replace Processor PCA.
DATA COMM 57 All control lines did not go false. 1. Replace U501.
2. Replace Processor PCA.
DATA COMM SELF- Message received when loop back is modem or similar device. Does not check control lines. CB & CF (true)
TEST (1) OK are required from the modem.
DATA COMM SELF- Message received when loop back is standard 25 or 50 pin hood.
TEST (2) OK
TPM PRINTER? Printer not ready. 1. Add paper, if needed.
SELF-TEST 2. Close door latch.
Lost or hung handshake, or other. 1. Replace Intf chip 8041A (U75).
2. Replace Processor PCA.
3. Check print cable.
4. Replace TPM PCA.
TPM LOCAL NONE Detects intermittent printer errors. . Replace Intf chip 8041A (U75).
SELF-TEST

Unable to perform TPM local self-test.

. Replace Processor PCA.

1
2
1. Check print cable.
2. Replace TPM PCA.
3. Replace TPM unit.

NOTES: 1. items with more than one action, perform item 1, item 2, and so on.
2. Refer to Parts Lists/Repair Section for parts location and part numbers.
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PURPOSE .....

INSTALLATION

6-8

Using the Video Generator

The Video Generator is used for alignment and troubleshooting. It can be used 1o
produce dot and cross hatch displays in either full- or half-bright intensity, inverse video
dot and cross hatch pattemns, full- or half-bright displays with no video, a half-bright
display with inverse video, or a blank display.

To use the Video Generator the Processor PCA must be removed from the terminal and
the Video Generator installed in its place. Install the Video Generator as follows:
Note
When the Processor PCA is removed, all information is deleted from the
nonvolatile memory which stores the strapping selections. Therefore,
the strapping data should be copied on paper before removing the

Processor PCA.

After the Processor PCA is reinstalled, be sure to reenter the informa-
tion previously copied on paper into the nonvolatile memory.

1. Display the contents of the nonvolatie memory and copy the contents on paper.

2. Tum off terminal power and remove the Processor PCA from the terminal as described
in the Parts Lists/Repair Section.

3. Install the Video Generator in place of the Processor PCA (figure 6-4) and connect the
power and sweep cables to J1 and J2, respectively, on the Video Generator.

4. Perform the various display patterns as described in table 6-2.
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VIDEO
GENERATOR

Figure 6-4. Video Generator Installed in Place of the Processor PCA

CONTROLS ..........ciiiiiiineenns Displays are produceable using the Video Generator (figure 6-5) and the switch positions
listed in table 6-2.

Figure 6-5. Video Generator
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Table 6-2. Video Generator Controls

SWITCH
DESIRED
EFFECT CROSS BRIGHT HLF
HOR HATCH DOT RASTER NORMAL BRT 60HZ
SW1 SW 2 SW3 Sw4 SW 5 SW 6 SW 7
Blank display OFF — — — — — —
Blank full-bright display ON — — 1 1 — Note 3
Blank half-bright display ON 0 0 0 — 1 Note 3
Full-bright cross hatch on ON 1 — 0 1 0 Note 3
dark background
Full-bright cross hatch on ON 1 — 0 1 1 Note 3
half-bright background
Full-bright dot pattern on ON 0 1 0 1 0 Note 3
dark background
Full-bright dot pattern on ON 0 1 0 1 1 Note 3
half-bright background
Dark cross hatch on half- ON 1 — 0 0 1 Note 3
bright background
Dark dots on half-bright ON 0 1 0 0 1 Note 3
background
NOTES: 1. 1 = switch set to the labeled position.
0 = switch set to the unlabeled position.
2. — = don't care.
3. Set at 50 or 60 Hz, as required.
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PROCEDURE

Troubleshooting

Using the Head Load Assembly

The Head Load Assembly (part no. 02670-60029) is used in place of the TPM print head
to help determine if the TPM PCA is defective. The Head Load Assembly checks the
status of the print mechanism'’s dot matrix scheme.

CAUTION

A defective TPM PCA may cause a print head replacement to become
defective. Before replacing the print head, use the Head Load Assem-
bly to determine if the TPM PCA is defective.

To use the Head Load Assembly, the print head cable must be removed and the Head

Load Assembly installed in its place. Install the Head Load Assembly in the TPM as
follows:

1.

2.

Turn off terminal power and remove TPM top cover.
Raise door latch and remove paper roll.

Carefully disconnect the flex end of the print head cable from the TPM PCA connector.

With component side up, plug the long connector side of the Head Load Assembly
(figure 6-6) into TPM PCA connector (slot in TPM mainframe). Ensure that the Head
Load Assembly is seated fully into TPM mainframe.

Place a small piece of paper over the paper detector (microswitch) located inside TPM
mainframe at right side.

. Lower and close door latch.

Locate TPM PCA test connector J1 in the upper left-hand corner (as viewed from the
front). Using a jumper wire, connect pins J1-1 (GND) and J1-2 (TEST) together.
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8. Turn on terminal power and allow this test (TPM local self-test) to run several times.

9. Observe operation of LEDs on Head Load Assembly. If LEDs stay on or off continu-
ously during the test, then TPM PCA may be defective. Normal operation is random
blinking of LEDs 2 through 14 while the print head travels from left to right and all LEDs
are off as the print head retraces (linefeed and carriage return). LEDs 1 and 15 may
flicker slightly but have no affect in determining PCA status.

O0O0OO0O00O0
O00O0O000O0

0000000000000

Figure 6-6. Head t.oad Assembly

LED 15 LED 2

LED 1
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INTRODUCTION

\Al

REMOVAL AND REPLACEMENT
PROCEDURES .......................

TOP COVER

This section provides instructions for removing and replacing terminal assemblies and
components designated as field replaceable. Included also is a listing of field replace-
able parts, procedures for ordering replaceable parts, and a listing of exchange
modules.

The terminal’s modular design facilitates the removal and replacement procedures for the
various field replaceable parts. The following paragraphs describe removal and re-
placement procedures for the terminal. Differences in the 2621P will be noted in each
procedure.

WARNING

Hazardous voltages are present inside the terminal. Always remove AC
power when working inside the terminal. Removal and replacement
procedures contained in this section shall be performed only by qual-
ified service personnel.

REMOVAL. Set terminal power to the off position, disconnect the power cord, and
proceed as follows:

1. Using a small Phillips-head screwdriver, loosen the two quarter-turn fasteners secur-
ing top cover to mainframe (see figure 7-1). Do not overtighten the fasteners.

2. Slide top cover toward the rear slightly and remove.
REPLACEMENT. Replace the top cover as foliows:
1. Position top cover onto the mainframe and slide it forward into the groove of the bezel.

2. Secure top cover to mainframe by tightening the two quarter-turn fasteners. Do not
overtighten the fasteners.
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MAINFRAME

7-2

.........................

QUARTER-TURN
FASTENER

™
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—TOP COVER

Figure 7-1. Terminal Top View

REMQVAL. Set terminal power to the off position, disconnect the power cord and
keyboard cable assembly, disconnect the data comm cable assembly (if present), and
proceed as follows:

1. For 2621P, remove the top cover to disconnect the fan cable assembly from Power
Supply PCA connector J1.

2. Loosen the quarter-turn fastener at the left rear of the terminal (as viewed from the
rear). See figure 7-2.

3. Hold pedestal in place and slide mainframe forward about 1/4-inch.
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3. Hold pedestal in place and slide mainframe forward about 1/4-inch.

CAUTION

Use extreme care when placing the terminal in the half-open (service)
position. Failure to do so may cause terminal to tip over causing
personal injury or damage to the terminal.

4. Grasp left side of mainframe and lift it upward until the top prop locks the mainframe in
the half-open (service) position.

5. For 2621P (refer to “PROCESSOR PCA™), lower Processor PCA onto the support, pull
fan cable assembly through opening in mainframe, and reattach Processor PCA to
mainframe.

6. Squeeze the upper end of the top prop and lift the mainframe upward (see figure 7-3).
Then slide the mainframe forward until it is free from the support hinge and remove.

QUARTER-TURN
FASTENER

Figure 7-2. 2621 Terminal (Rear View)
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~MAINFRAME

Figure 7-3. Terminal Set to the Half-Open Position

REPLACEMENT. Replace mainframe as follows:

1. Position mainframe onto support hinge. Slide mainframe and support together until
they are hinged.

2. For 2621P, lower Processor PCA onto support, route fan cable assembly through
opening in mainframe and connect it to Power Supply PCA connector J1. Reattach
Processor PCA to mainframe and reconnect ground strap.

3. Lower mainframe onto top prop.

4. For 2621P, make sure that the fan cable is resting in the support siots and cable clip.

5. Squeeze upper end of the top prop and lower the mainframe to its closed position.
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Slide mainframe toward the rear and secure in place by tightening the quarter-turn
fastener at left rear of terminal. Do not overtighten the fastener.

Replace top cover.

Reconnect power cord, keyboard cable assembly, and data comm cable assembly (if
required).

REMOVAL. Set terminal power to the off position, disconnect the power cord, discon-
nect keyboard cable assembly and data comm cable assembly (if present), remove
mainframe, and proceed as follows:

1.

2.

3.

Remove the four screws and washers securing support to pedestal (figure 7-4).
Remove support from pedestal.

For 2621P, pull fan cable assembly through opening in support.

REPLACEMENT. Replace support as follows:

1.

2.

Position support onto pedestal.

For 2621P, route fan cable assembly through support opening, two slots, and cable
clip.

Secure support in place with the four screws and washers.

Attach mainframe to support and secure in place by tightening the quarter-turn
fastener. Do not overtighten the fastener.

Reconnect keyboard cable assembly, data comm cable assembly (if required), and
power cord.
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PEDESTAL

7-6

SUPPORT

PEDESTAL

Figure 7-4. Support and Pedestal

REMOVAL. Set terminal power to the off position, disconnect the power cord, discon-
nect the keyboard cable assembly and data comm cable assembly (if present), and
proceed as follows:

1. Position mainframe to the half-open (service) position.
2. Remove mainframe from support.
3. Remove the four screws and washers securing support to pedestal. Remove pedestal.

4. For 2621P, remove the two screws and washers securing fan assembly to pedestal.
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REPLACEMENT. Replace pedestal as follows:

1.

For 2621P, reinstall fan assembly onto pedestal (refer to “VENTILATING FAN”). Route
fan cable assembly through support opening, two slots, and cable clip.

. Position support over pedestal and align the four holes.

Secure support to pedestal with the four screws and washers.

Position mainframe onto support and lower it onto the top prop.

. For 2621P, connect fan cable to Power Supply PCA connector J1.

Lower mainframe onto support, slide it rearward, and secure in place by tightening the
guarter-turn fastener. Do not overtighten the fastener.

Reconnect keyboard cable assembly, data comm cable assembly (if required), and
power coid.

Only the 2621P uses a ventilating fan for cooling. Procedures for removing and replacing
the fan follow.

REMOVAL. Set terminal power to the off position, disconnect the keyboard cable as-
sembly and data comm cable assembly (if installed), disconnect the power cord, and
proceed as follows:

1.

Remove top cover and disconnect fan cable assembly from Power Supply PCA
connector J1.

. Remove mainframe from support (refer to “MAINFRAME").

Remove support from pedestal.

Remove the two screws and washers securing fan to pedestal cavity (figure 7-5) and
remove fan.
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Figure 7-5. Fan Removal (2621P)

REPLACEMENT. Replace ventilating fan as follows:

—_

. Position fan into pedestal cavity with the air flow direction of the fan facing upward.
2. Route fan cable assembly through support opening, two slots, and cable clip.

3. Reinstall support onto pedestal and secure in place with the four screws and washers.
4. Reinstall mainframe onto support hinges in the half-open (service) position.

5. Lower Processor PCA and route fan cable through mainframe opening. Connect fan
cable to Power Supply PCA connector J1.

6. Reinstall Processor PCA and reconnect ground strap to Processor PCA ground lug.



PRINTED-CIRCUIT

ASSEMBLIES .....

PROCESSOR PCA
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Close mainframe and secure in place by tightening the quarter-turn fastener. Do not
overtighten the fastener.

Replace top cover, reconnect the keyboard cable assembly, data comm cable as-
sembly (if required), and the power cord.

Printed-circuit assemblies (PCA'’s) are easily removed and replaced. The following para-
graphs provide removal and replacement procedures for each PCA installed in the
terminal.

REMOVAL. Set terminal power to the off position, disconnect the power cord, keyboard
cable assembly, and data comm cable assembly (if present), set mainframe to the
half-open position, and proceed as follows:

1.

2.

Disconnect the ground strap from Processor PCA ground lug at terminal left rear.

Pull outwardly on each of the four snap fasteners securing Processor PCA to main-
frame bottom. Lower Processor PCA until it rests on the support (figure 7-6).

Disconnect the two cable assemblies from their respective connectors (J2 and J3).
For 2621P, disconnect the thermal print cable assembly from connector J1.

Carefully remove the Processor PCA.
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SNAP
FASTENER

PROCESSOR
PCA

Figure 7-6. Processor PCA Removal

REPLACEMENT. Replace Processor PCA as follows:

1. If replacement PCA requires an /O Panel, remove the i/O Panel from the just removed
Processor PCA. Disconnect the Data Comm and Keyboard interconnecting cable
assemblies from the Processor PCA. Remove the ground lug, three screws and
washers securing I/O Panel to Processor PCA.

2. Install I/O Panel onto new Processor PCA and secure in place with the three screws
and washers and ground lug. Reconnect the Data Comm and Keyboard interconnect-
ing cable assemblies to the Processor PCA.

3. If replacement PCA requires RAMS, ROMS, or IC's, remove them from the just
removed PCA. Using care and an IC removal tool (part no. 7710-0585), remove RAMS,
ROMS, and IC’s from their IC sockets (see figure 7-19).
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CAUTION

Integrated circuits can be damaged by electrostatic discharge. Use
the following precautions:

DO NOT wear clothing subject to static charge buildup, such as wool
or synthetic materials.

DO NOT handle integrated circuits in carpeted areas.

DO NOT remove IC from its conductive foam pad until you are ready to
install it.

AVOID touching circuit leads. Handle by the plastic package only.

ENSURE that IC, work surface (table, desk, etc.) and PCA are all at the
same ground potential. This can be done by touching the foam pad to
the PCA and then touch the foam pad, circuit, and PCA to the work
surface.

. Connect the two cable assemblies to their respective connectors (J2 and J3). For
2621P, connect the thermal print cable assembly to connector J1.

. Position Processor PCA onto mainframe bottom and align I/O panel into mainframe
groove. Install each of the four snap-in grommets into their respective fastening holes
and then push inwardly on each of the four snap-in plungers until they click in place.

. Reconnect the ground strap to the Processor PCA ground lug.

. Lower mainframe onto support and secure in place by tightening the quarter-turn
fastener. Do not overtighten the fastener.

. Reconnect keyboard cable assembly, data comm cable assembly (if required), and
power cord.
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SWEEP PCA
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REMOVAL. Set terminal power to the off position, disconnect the power cord, set
mainframe to the half-open position, lower Processor PCA, and proceed as follows:

CAUTION

High voltages are present within the Sweep PCA and CRT area. Use
caution when working near these assemblies.

. Disconnect the four cable assemblies from their respective connectors (J1 thru J4).

Use caution and carefully disconnect the high voltage cable assembly from the CRT
high voltage connector (hole in CRT) by squeezing the insulated connector.

Remove the Sweep PCA (figure 7-7) from the mainframe by pulling outwardly on each
of the two snap fasteners. Use care and remove the Sweep PCA.

REPLACEMENT. Replace the Sweep PCA as follows:

1.

Carefully position Sweep PCA into mainframe and secure in place by pushing inward
on each of the two snap-in grommets and then the two snap-in plungers. Ensure that
wiring and cabling are not pinched.

Reconnect the four cable assemblies to their respective connectors (J1 thru J4) and
the high voltage cable to the CRT connector (hole in CRT). Hock the high voltage
cable onto tie-down tab in mainframe.

Replace Processor PCA.

Lower mainframe and secure in place by tightening the quarter-turn fastener.

Reconnect the power cord.
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Figure 7-7. Sweep PCA
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POWER SUPPLY PCA
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REMOVAL. Set terminal power to the off position, disconnect the power cord, remove
the top cover, and proceed as follows:

1.

Disconnect the five cable assembilies from their respective connectors: J1, J2 or J3,
and J4 thru J6. For 2621P, the connectors are J1 thru J3, J5 and J6.

. At top of the Power Supply PCA, pull outwardly on each of the three snap fasteners

securing PCA to mainframe (see figure 7-8).

Note

For 2621P, there are four snap fasteners securing Power Supply PCA to
mainframe (see figure 7-9).

3. Remove Power Supply PCA by pulling it upward from the mainframe cavity.

REPLACEMENT. Replace Power Supply PCA as follows:

1.

Slide Power Supply PCA into mainframe cavity and secure in place by pushing
inwardly on each of the three snap-in grommets and then the three snap-in plugers.
For 2621P, there are four snap fasteners.

Reconnect the five cable assemblies to their respective connectors J1, J2 or J3, and
J4 thru J6. For 2621P, these connectors are J1 thru J3, J5 and J6.

Note

For 2621A, connector J2 is for 100-120V and connector J3 is for
220-240V.

Check that the line fuse is correct for the configured line voltage. Refer to “Installing
the Terminal” in Section || (page 2-6) for a description of fuse placement.

Replace top cover and reconnect the power cord.
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SNAP
FASTENER

Figure 7-8. Power Supply PCA (2621A)

SNAP
FASTENER

LINE FUSE

Figure 7-9. Power Supply PCA (2621P)
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KEYBOARD ASSEMBLY ..............

KEYBOARD PCA

REMOVAL. Turn off terminal power, disconnect the power cord and keyboard cable,
and remove Keyboard Assembly.

REPLACEMENT. Replace Keyboard Assembly as follows:

1.

2.

Connect keyboard cable to KYBD connector at terminal rear. Secure in place by
sliding connector lock to the right.

Reconnect the power cord.

REMOVAL. Remove the Keyboard PCA as follows:

1.

2.

Turn off terminal power and disconnect the power cord.
Disconnect the keyboard cable assembly.
Remove the four screws securing keyboard top to keyboard base (figure 7-18).

Remove keyboard top, disconnect keyboard and speaker cables from the Keyboard
PCA, and then remove the Keyboard PCA from the keyboard base.

REPLACEMENT. Replace Keyboard PCA as follows:

1.

2.

Place Keyboard PCA over keyboard base standoffs.

Route keyboard and speaker cables into their respective grooves on the keyboard
base. Reconnect keyboard and speaker cables to their respective Keyboard PCA
connectors.

Place keyboard top over Keyboard PCA and secure in place with the four screws.

Reconnect keyboard cable to KYBD connector at terminal rear and secure cable in
place by sliding the connector lock to the right.

Reconnect the power cord.



KEYCAPS
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REMOVAL. Using the keycap disassembly tool {part no. 5040-7433), carefully hook
keycap bottom edge and lift keycap from the Keyboard Assembly (see figure 7-10).

REPLACEMENT. Install new keycap over vacated switch on Keyboard Assembly as
follows:

CAUTION

Switch Contacts can be damaged if keycap is not installed at its
designed angle. Use care when installing keycaps.

1. Position replacement keycap over vacated switch at its designed angle.

2. Push down on the keycap at its designed angle until the keycap is fully seated.

KEYCAP
DISASSEMBLY-
TOOL

Figure 7-10. Keycap Removal
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BATTERY

7-18

REMOVAL. The battery can be replaced with terminal power on or off. Remove battery
as follows:

1.

CAUTION

Configuration will be lost from memory when remaving the battery from
the terminal and power is turned off. Before removing battery, ensure
that configuration is recorded so that original strapping can be
duplicated.

If battery is to be replaced with power on, go to step 2. If not, record configuration and
then turn power off.

Locate battery support at rear of terminal.

Grasp and squeeze battery support clips and pull it downward for removal. (See
figure 7-11.)

Remove battery from battery support.

REPLACEMENT. Replace battery as follows:

1.

Install new battery in battery support. Observe polarity markings on battery support for
correct battery orientation.

Install battery support into battery receptacle at rear of terminal. Make sure that battery
clips are seated fully. To ensure correct installation, both the battery support and
receptacle are keyed.

If battery was replaced with power off, restore terminal power and restrap configura-
tion (refer to Strapping Section).



Figure 7-11. Battery Removal
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INTEGRATED CIRCUIT

7-20

REMOVAL. If a defective integrated circuit (IC), such as a Read-Oniy-Memory (ROM) or
Random-Access-Memory (RAM) is to be replaced; set terminal power to the off position,
disconnect the power cord, remove defective PCA, and proceed as follows:

CAUTION

Integrated circuits can be damaged by electrostatic discharge. Use
the following precautions:

DO NOT wear clothing subject to static charge buildup, such as wool
or synthetic materials.

DO NOT handle IC's in carpeted areas.

DO NOT remove the IC from its conductive foam pad until you are
ready to install it.

AVOID touching the circuit leads. Handle by the plastic package only.

ENSURE that the circuit, work surface (table, desk, etc.) and PCA are
all at the same potential. This can be done by touching the foam pad to
the PCA and then touch the foam pad, circuit, and PCA to the work
surface.

1. Locate defective IC.

2. Using an IC removal tool (part no. 7110-0585), remove defective IC from its socket.
REPLACEMENT. When replacing a defective I1C, be aware that each IC must be
oriented and aligned in its socket, i.e., pin 1 of the IC matches pin 1 of the PCA. All IC’s on
a PCA are usually instailed in the same direction, i.e., the notched ends of the IC’s are
facing in one direction for correct orientation. Pin 1 is marked on the PCA by a square
hole, and pin 1 on the IC is marked by a dot or notch. These markings help to ensure that
both the IC socket and IC are installed correctly (figure 7-12). Install new IC as follows:

1. Observe correct IC orientation and install replacement IC into IC socket.

2. Reinstall PCA.
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Figure 7-12. installing an IC
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THERMAL PRINT MECHANISM

7-22

The thermal print mechanism (TPM) is replaceable as an assembly, however, several
subassemblies have been designated as field replaceable: the TPM PCA, and print head.
Procedures for removing and replacing these subassemblies follow:

REMOVAL. Set terminal to the off position, disconnect the power cord, remove top
cover, and proceed as follows:

1.

2.

Raise door latch and remove paper and paper roll rod from TPM.

Use an IC removal tool and unsnap the two snap fasteners securing TPM to mainframe
(see figure 7-13).

Lift back of TPM mainframe and slide TPM forward slightly. Do not grasp TPM motors
when handling TPM.

Disconnect the two cable assemblies from their respective connectors (J2 and J3)
and remove TPM.

Loosen the three screws securing magnetic shield to TPM. Slide magnetic shield
outward for removal.

REPLACEMENT. Replace TPM as follows:

1.

Slide the just removed magnetic shield onto TPM replacement and secure in place
with the three screws.

Reconnect the two cable assemblies to their respective connectors (J2 and J3) and
position TPM onto mainframe.

Slide TPM forward to hook front hooks onto mainframe. Be sure that TPM is properly
positioned at the front hooks and snap fastener holes in mainframe.

. Raise door latch and secure TPM in place by pushing inward on the two snap-in

grommets and then the two snap-in plungers.
Replace paper roll and lower door latch.

Replace top cover and reconnect the power cord.



TPM PCA
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TPM
MAINFRAME DOOR

SNAP
FASTENER

MAGNETIC
SHIELD

Figure 7-13. TPM Removal

REMOVAL. Set terminal power to the off position, disconnect the power cord, remove

top cover and TPM, and proceed as follows:

1. Remove the three screws securing TPM PCA to TPM mainframe.

2. Disconnect the remaining five cable assemblies from their respective connectors.

3. Remove TPM PCA from TPM mainframe.
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REPLACEMENT. Replace the TPM PCA as follows:

1.

If replacement PCA requires ROMS, remove them from the just removed PCA.,
Reinstall these ROMS in their respective IC sockets. Refer to "INTEGRATED CIRCUIT”
and see figure 7-26.

. Position TPM PCA onto TPM mainframe hooks and secure in place with the three
screws.

. Install print head (flex) cable into connector J4 (slot in TPM mainframe).
Reconnect the remaining cable assemblies to their respective connectors.
Reinstall TPM.

Replace top cover and reconnect power cord.
Reconfigure TPM strapping (refer to Strapping Section).



PRINT HEAD
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Removal of the print head is made up of two major parts. First the thermal print
mechanism must be removed from the terminal. Second the print head assembly (which
includes the print head) must be removed.

To remove thermal print mechanism (TPM) from terminal proceed as follows:

1. Set terminal to the off position, disconnect the power cord, and remove the top cover.
2. Raise door latch and remove paper and paper roll rod from TPM.

3. Use an IC removal tool and unsnap the two snap fasteners securing TPM to mainframe
(see figure 7-13).

4, Lift back of TPM mainframe and slide TPM forward slightly. Do not grasp TPM motors
when handling TPM.

5. Disconnect the two cable assemblies from their respective connectors (J2 and J3)
and remove TPM.

To remove print head assembly from TPM proceed as follows:
1. Raise door latch.

TEAR WINDOW

Figure 7-13A. Tear Window

2. Remove tear window. (See figure 7-13A.)
3. Remove removeable rod.

7-25



Parts List/Repair

THERMAL
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PRESSURE GUIDE PRINT HEAD CARRIAGE

Figure 7-13B. TPM Front View

4. Slide print head carriage down to the middle of the TPM. (See figure 7-13B).

5. Loosen right and left fingers of the thermal head clip which secures the print head in
place. (See figure 7-13B.)

6. Push the print head out from the print head carriage and down.

7. Pull the print head out of the print head carriage.
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Figure 7-13C. Print Head Assembly Connector

8. Unplug the connector end of the print head assembly. (See figure 7-13.)

9. Pull the print head assembly out of the thermal print mechanism.

CAUTION

Do not bend.

When replacing the print head assembly do not bend the flex cable where it connects to
the print head.
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Replace print head as follows:

1.

Put the TPM on the edge of a table top with the pressure guide and print head carriage
facing you. The pressure guide needs to hang over the edge of the table. (See figure
7-13B.)

Hold the print head so that the side which is one-half silver and one-half black is facing
you. Thread print head under pressure guide between pressure guide and black
portion of TPM.

Slide the print head up the print head carriage between the print head carriage and
the thermal head clip. (See figure 7-13B.) Do not bend flex cable where it connects to
the print head because the wires will break.

PRINT HEAD

THERMAL
HEAD CLIP
LEDGE
FLEX PRINT HEAD
CABLE CARRIAGE

Figure 7-13D. Ledge Inside Print Head Carriage

4. Pull the print head up until you can see some of the flex cable through the square hole

in the front of the print head carriage. Then push the print head back down until it rests
on the ledge which exists on the inside of the print head carriage. (See figure 7-13D.)

Look through the square hole of the print head carriage. Be sure that print head
ceramic is seen in half of the square hole, and that flex cable is seen in the other half of
the sequare hole. (See figure 7-13B.)
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6. Latch the left and right fingers of the thermal head clip. (See figure 7-13B.)
7. Press the flex cable back inside of the TPM.

vﬁ?gﬁﬂ UL ; ‘ i Jlr."f."a",[.i "

Figure 7-13E. Print Head Assembly in Place

8. Make similar fold in flex cable as in defective flex cable and route along TPM trough.
(See figure 7-13E))

Note

To sensure correct folding of flex cable, the replacement cable has been
previously creased.

9. With insulated side up, install flex cable into TPM PCA connector (slot in TPM main-
frame). Ensure that flex cable is seated fully into TPM PCA connector and that the
contacts of the print head cable assembly are aligned with the contacts on the TPM
PCA. To be sure of a perfect alignment, turn the TPM upside down to view the
connection pin assignment. (See figure 7-13C.)
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REMOVABLE PARTS

7-30

Replace the TPM complete with new print head back into the terminal as follows:

1. Reconnect the two cable assemblies to their respective connectors (J2 and J3) and
position TPM onto mainframe.

2. Slide TPM forward to hook front hooks onto mainframe. Be sure that TPM is properly
positioned at the front hooks and snap fastener holes in mainframe.

3. Raise door latch and secure TPM in place by pushing inward on the two snap-in
grommets and then the two snap-in plungers.

. Replace removable rod.
. Replace paper and paper roll rod.

4

5

6. Replace tear window.

7. Lower and secure door latch.
8

. Replace cover and reconnect power cord.

Removable parts for the terminal are listed in tables 7-1 through 7-10. The removable
parts in tables 7-1through 7-4 are referenced to the exploded views (figures 7-14 through
7-18) of the terminal by index numbers which are in disassembly order, except attaching
parts are listed immediately after the parts they attach. Table 7-8 gives the part numbers
for removable components shown in figures 7-19 and 7-20. ltems in the DESCRIPTION
column of tables 7-1 through 7-4 are indented to indicate item relationship. in addition,

the symbol "— — — x — — —" follows the last one or more attaching parts. Indention is
as follows:

MAJOR ASSEMBLY

*Removable Assembly

*Attaching Parts for Removable Assembly
**Subassembly Parts

“*Attaching Parts for Subassembly Parts

Tables 7-1 through 7-4 provide the folliowing information for each part:

a. FIG. & INDEXNQO. The figure and index number where the removable parts are shown
in the exploded view.
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b. HP PART NO. The Hewlett-Packard part number for each removable part.

c. DESCRIPTION. The description and any special application (accessories and op-
tions) for each removable part.

d. UNITS PER ASSY. The total quantity of each part used in the major assembly.

To order removable parts for the terminal or options and accessories, address the order
to your local Hewlett-Packard Sales and Service Office listed at the end of this manual.
The following information should be included in the order for each part.

a. Complete terminal model number (including options and accessories) and serial
number.

b. Hewilett-Packard part number.

c. Complete part description as provided in the removable parts list.

Exchange modules are replacement modules less some removable components. Table
7-11 lists the available exchange modules and the components that must be removed
before a module is sent to Hewlett-Packard’s Customer Service Division (CSD). These
exchange modules are available from CSD under the “Blue Stripe Program.” The Cus-
tomer Service Engineer can exchange a defective module for a replacement module at
the prevailing exchange rate. Contact your local HP Sales and Service Office for details.
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Table 7-1. Top Cover, Support, and Pedestal

FIG & UNITS PER ASSY
INDEX HP PART DESCRIPTION
NO. 2621A 2621P NO.
7-14 1 4040-1479 *Top Cover
7-15 1 4040-1481 *TPM Top Cover
{Attaching Parts}
2 2 1390-0475 *Quarter-Turn Fastener
2 2 1390-0293 *Quarter-Turn Spring
2 2 1390-0257 *Quarter-Turn Retainer
2 2 1390-0071 *Quarter-Turn Washer
_—— — X —_— ———
7-15 1 4040-1482 *TPM Door
—_—— e X — — —
7-14,15 1 1 4040-1484 *Support
(Attaching Parts)
1 1 1390-0475 *Quarter-Turn Fastener
1 1 1390-0293 *Quarter-Turn Spring
1 1 1390-0257 *Quarter-Turn Retainer
1 1 1390-0071 *Quarter-Turm Washer
1 1 7120-7538 *Label
—_—— X — — —
1 1 4040-1447 *Top Prop
—_— X —— — —
7-14,15 1 1 4040-1480 *Pedestal
(Attaching Parts)
4 4 0624-0439 *Screw, tapping
4 4 3050-0099 *Washer, flat
6 6 0403-0284 *Foot, press-in
7-15 1 02620-60012 *Fan
(Attaching Parts)
2 2360-0127 *Screw, machine, 6-32 x 7/8
2 3050-0066 *Washer, flat, no. 6
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TPM TOP COVER
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Figure 7-15. 2621P Terminal

Figure 7-14. 2621A Terminal
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Table 7-2. Mainframe Module Assembly

FIG & UNITS PER ASSY
INDEX HP PART DESCRIPTION
NO. 2621A 2621P NO.
7-16-
1 1 1 4040-1486 *Chassis
(Attaching Parts)
2 1 1 2090-0042 *Cathode Ray Tube (CRT)
3 1 1 9100-4077 *Yoke, Deflection
4 1 1 02620-60009 *CRT Base Cable Assembly
5 4 4 0624-0440 *Screw, tapping, 10-14 x 5/8
6 1 1 0360-1934 *Lug, quick disconnect
7 1 1 02620-40008 *Bezel
8 4 4 0624-0413 *Screw, tapping, 8-16 x 1/2
_——— X — — —
9 1 02620-60002 *Sweep PCA
10 1 1 02620-60022 *Sweep Power Cable Assembly
11 1 1 02620-60010 *Video Cable Assembly
_— X — — —
12 1 1 02620-60003 *Processor PCA
{Attaching Parts)
12a 7 10 1390-0104 *Snap Fastener Insert
12b 7 10 1390-0281 *Tall Snap Fastener
13 1 1 02620-60021 *Logic Power Cable Assembly
14 1 1 02620-60025 *I/O Panel Assembly
15 3 3 0515-0066 *Screw, machine
16 3 3 2190-0007 *Lockwasher
17 1 1 0360-1263 *Lug, quick discon, rt. angle
[EUS— X [N —
18 1 02620-60006 *Power Panel Assembly
—_— X — —— —
19 1 1 1400-0965 *Battery Support
20 1 1 1420-0259 *Battery, 4.2V
—_— X — —— —
21 1 02620-60004 *Power Supply PCA
1 2110-0043 *Fuse, 1.5A, 250V (Standard)
1 2110-0063 *Fuse, 0.75A, 250V (used for option 013)
1 2110-0002 *Fuse, 2A, 250V (used for option 014)
1 2110-0001 *Fuse, 1A, 250V (used for option 015)
_— X — — —
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Table 7-2. Mainframe Module Assembly (Continued)

FIG & UNITS PER ASSY
INDEX HP PART DESCRIPTION
NO. 2621A 2621P
22 1 02620-60015 *Transformer Assembly
X
23 4 6 1600-0886 *Bracket, PC Board
24 8 8 0624-0413 *Screw, tapping, 816 x 1/2
25 2 2 1390-0464 *Quarter-Turn Receptacle
—_—_— — X — — —
26 1 02620-60019 *TPM Power Supply PCA
27 1 02620-60027 *Power Panel Assembly
28 1 02620-60013 *TPM Power Cable
29 1 8120-2805 *TPM Cable
30 3 1400-0611 *Cable Clamp
31 1 02620-60012 *Fan Assembly
32 1 02670-40003 *TPM Mainframe
—_— e — X —_
1 1 8120-1378 *Power Cord Set, NEMA5/CEE (Standard)
Note 1 1 1 13222-60003 *13222C (RS232C) Cable
Note 1 1 1 13222-60001 *13222N US Modem Cable
Note 1 1 1 13222-60002 *13222M European Modem Cable
Note 1 1 1 13222-60007 *13222W HP 300 Cable
Note 1 1 1 13222-60005 *13222Y Three Wire Cable
Note 1 1 1 13222-60006 *13222Z Three Wire Cable

Note 1. Data Communications Cable (refer to Installation Section for tabrication and parts information).
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Figure 7-16A. Mainframe, Exploded View (2621A)
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Figure 7-16B. Mainframe, Exploded View (2621P)
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Table 7-3. Thermal Print Mechanism

FIG & UNITS
INDEX PER HP PART DESCRIPTION
NO. ASSY. NO.
7-17-
02670-60015 Mechanical Assembly less Items 2,19,26
1 1 02670-40003 *Mainframe (Attaching Parts)
1a 2 1390-0450 Short Fastener
1b 2 1390-0104 Snap Fastener Insert
2 1 02670-60001* *TPM PCA (Exchange Module)
3 3 2360-0125 *Screw, machine
4 1 1600-0758 *Door Latch
5 1 0624-0364 *Screw, no. 4-20 x .25 in.
6 1 3050-0100 *Washer, flat, no. 4
7 1 02670-40005 *Latching Frame
8 2 1600-0757 *Clip, platen holider
9 2 0624-0364 *Screw, tapping, no. 2-28
10 1 1531-0021 *Shatft, idle roller
11 1 02670-60007 “Platen Assembly
12 1 1531-0019 *Rod, paper roll
13 1 02670-40007 *Tear Window
14 1 1531-0022 *Rod, removable
15 1 1530-2154 *Shaft, rubber drive
16 1 1600-0756 *Guide, paper
1 9270-0638 *Paper, Thermal
17 1 1531-0017 “Shaft, head carriage
18 1 1530-0520 *Belt, timing
19 1 02670-60014 *Print Head Cable Assembly
20 1 1600-0761 *Clip, head
21 1 1600-0755 *Guide, pressure
22 1 02670-40001 *Plate, left end
23 1 02670-60002 “Motor, Print Head Assembly
24 1 02670-40002 “Plate, right end
25 1 3140-0613 “Motor, Paper Step
26 1 8160-0309 *Shield, Magnetic
27 1 02670-60005 *Microswitch Assembly
28 1 02670-60004 *Solenoid Assembly
29 1 1460-1683 *Spring, Solenoid

*Note: National Options must use TPM PCA 02670-60050.
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Figure 7-17. TPM, Exploded View
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Table 7-4. Keyboard Assembly

FIG & UNITS PER ASSY
INDEX HP PART DESCRIPTION
NO. 2621A 2621P NO.
7-18-
1 1 1 02620-40001 **Keyboard Top
2 1 1 02620-40002 **Keyboard Base
(Attaching Parts)
3 1 1 02620-60032 **Keyboard Inner Mode
4 4 4 0624-0400 **Screw, Tapping, no. 6-19
5 4 4 0403-0324 **Rubber Bumper
6 1 1 7120-1927 **Serial Tag
7 1 1 02620-60028 **Keyboard Cable Assembly
8 1 1 1600-0767 **Retainer, Cable
9 1 1 9160-0233 **Loudspeaker
10 1 1 02620-60016 **Speaker Cable
11 1 1 3101-2337 **Switch Array, 61 Switches
12 2 2 3101-2338 **Switch Array, 4 Switches
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Figure 7-18. Keyboard Assembly
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Table 7-5. 2621A/P Keycaps

UNITS UNITS
PER HP PART PER HP PART
ASSY NO. DESCRIPTION ASSY NO. DESCRIPTION
1 0371-1219 ** A Keycap 1 0371-1253 ** 9 ( Keycap
1 0371-1220 ** B Keycap 1 0371-1254 " 0 ) Keycap
1 0371-1221 ** C Keycap 1 0371-1255 ** - _ Keycap
1 0371-1222 ** D Keycap 1 0371-1256 ™ = 4 Keycap
1 0371-1223 ** E Keycap 1 0371-1257 * *~Keycap
1 0371-1224 ** F Keycap 1 0371-1258 “ [ { Keycap
1 0371-1225 ** G Keycap 1 0371-1259 " 1} Keycap
1 0371-1226 ** H Keycap 1 0371-1260 “* \'| Keycap
1 0371-1227 ** | 5 Keycap 1 0371-1261 ** ;. Keycap
1 0371-1228 * J 1 Keycap 1 0371-1262 ** ! ¥ Keycap
1 0371-1229 ™ K 2 Keycap 1 0371-1263 =, < Keycap
1 0371-1230 ** L 3 Keycap 1 0371-1264 ** . >Keycap
1 0371-1231 ** M 0 Keycap 1 0371-1265 ** |/ ? Keycap
1 0371-1232 ** N Keycap 1 0371-1266 ** ESC DEL Keycap
1 0371-1233 ** O 6 Keycap 1 0371-1267 ** BACKSPACE KEYCAP
1 0371-1234 ** P Keycap 1 0371-1268 ** CAPS Keycap
1 0371-1235 ** Q Keycap 1 1371-1269 ** CTRL Keycap
1 0371-1236 ** R Keycap 1 0371-1270 ** ENTER Keycap
1 0371-1237 ** S Keycap 1 0371-1271 ** NUM Keycap
1 0371-1238 ** T Keycap 1 0371-1272 " BREAK Keycap
1 0371-1239 ** U 4 Keycap 1 0371-1273 > TAB § Keycap
1 0371-1240 ** V Keycap 1 0371-1274 ** SHIFT Keycap
1 0371-1241 ** W Keycap 1 0371-1275 ** RETURN Keycap
1 0371-1242 ** X Keycap 1 0371-1276 ** Blank (LABELS) Keycap
1 0371-1243 ** Y Keycap 1 0371-1277 ** Space Bar Keycap
1 0371-1244 ** Z Keycap 1 0371-1278 ™ < (Homeup) Keycap
1 0371-1245 ** 1 | Keycap 1 0371-1279 ** L (Homedown) Keycap
1 0371-1246 ** 2 @ Keycap 1 0371-1280 ** ROLL A Keycap
1 0371-1247 ** 3 # Keycap 1 0371-1281 ** ROLL V Keycap
1 0371-1248 ** 4 § Keycap 1 0371-1282 ** < Keycap
1 0371-1249 ** 5 % Keycap 1 0371-1283 > Keycap
1 0371-1250 ** 6 A Keycap 1 0371-1284 > A Keycap
1 0371-1251 ** 7 & Keycap 1 0371-1285 =V Keycap
1 0371-1252 ** 8 * Keycap
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The foliowing table (Table 7-6) gives the basic keycaps which are common to all of the
languages in the national option. Table 7-7 lists the keycaps which are unigue to each
language in the national option. Both table 7-6 and table 7-7 must be consulted if a
complete list of keycaps is desired.

Table 7-6. Basic Keycaps for National Option

UNITS UNITS
PER HP PART PER HP PART
ASSY NO. DESCRIPTION ASSY NO. DESCRIPTION
1 0371-1219 ** A Keycap 1 0371-1249 ** 5 % Keycap
1 0371-1220 ** B Keycap 1 0371-1865 ** 8 ( Keycap
1 0371-1221 ** C Keycap 1 0371-1866 ** 9 ) Keycap
1 0371-1222 “* D Keycap 1 0371-1867 ** 0 = Keycap
1 0371-1223 ** E Keycap 1 0371-1868 ** . ; Keycap
1 0371-1224 ** F Keycap 1 0371-1869 ** . Keycap
1 0371-1225 ** G Keycap 1 0371-1874 ** < > Keycap
1 0371-1226 ** H Keycap 1 0371-1255 ** - __ Keycap
1 0371-1227 ** | 5 Keycap 1 0371-1266 ** ESC DEL Keycap
1 0371-1228 ** J 1 Keycap 1 0371-1267 ** BACKSPACE Keycap
1 0371-1229 ** K 2 Keycap 1 0371-1268 ** CAPS Keycap
1 0371-1230 ** L 3 Keycap 1 0371-1269 ** CTRL Keycap
1 0371-1231 > M 0 Keycap 1 0371-1270 ** ENTER Keycap
1 0371-1232 ** N Keycap 1 0371-1271 = NUM Keycap
1 0371-1233 ** O 6 Keycap 1 0371-1272 ** BREAK Keycap
1 0371-1234 ** P Keycap 1 0371-1273 ** TAB § Keycap
1 0371-1235 ** Q Keycap 2 0371-1274 ** SHIFT Keycap
1 0371-1236 ** R Keycap 1 0371-1275 ** RETURN Keycap
1 0371-1237 ** 8 Keycap 1 0371-1276 ** Blank (LABELS) Keycap
1 0371-1238 ** T Keycap 1 0371-1277 ** Space Bar Keycap
1 0371-1239 ** U 4 Keycap 1 0371-1278 ** ¥ (Homeup) Keycap
1 0371-1240 ** V Keycap 1 0371-1279 ** L (Homedown) Keycap
1 0371-1241 > W Keycap 1 0371-1280 ** ROLL A Keycap
1 0371-1242 ** X Keycap 1 0371-1281 ** ROLL v Keycap
1 0371-1243 ** Y Keycap 1 0371-1282 ** & Keycap
1 0371-1244 ** Z Keycap 1 0371-1283 ** > Keycap
1 0371-1245 ** 1 1 Keycap 1 0371-1284 ** A Keycap
1 0371-1864 ** 2 7 Keycap 1 0371-1285 ** V¥ Keycap
1 0371-1248 " 4 % Keycap
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Table 7-7. Keycaps Unique to Each Language

UNITS UNITS
PER HP PART PER HP PART
ASSY NO. DESCRIPTION ASSY NO. DESCRIPTION
Swedish/Finnish Option — Option Number 001 Danish/Norwegian Option — Option Number 002
1 0371-1247 ** 3 # Keycap 1 0371-1247 ** 3 # Keycap
1 0371-1870 ** 6 & Keycap 1 0371-1257 ** N\~ Keycap
1 0371-1871 ** 7 / Keycap 1 0371-1870 ** 6 & Keycap
1 0371-1872 > + ? Keycap 1 0371-1871 ** 7 ] Keycap
1 0371-1873 ** E Keycap 1 0371-1872 "+ 7 Keycap
1 0371-1875 =~ R Keycap 1 0371-1875 ** A Keycap
1 0371-1876 ** U Keycap 1 0371-1877 ' * Keycap
1 0371-1877 ! " Keycap 1 0371-1880 “* @ A Keycap
1 0371-1878 =0 Keycap 1 0371-1881 ** AE Keycap
1 0371-1879 =~ R Keycap 1 0371-1882 ** @ Keycap

French Option — Option Number 003

German Option —

Option Number 004

[ GO ey

—

0371-1871
0371-1883
0371-1884
0371-1885
0371-1886
0371-1887
0371-1888
0371-1889
0371-1890
0371-1891

** 7 ] Keycap
** 3 § Keycap
6 + Keycap
' ? Keycap
“"Keycap
= v £ Keycap
=4 ¢ Keycap
& * Keycap
é & Keycap
U o Keycap

*x

*

*

*

*

*k

*

*

*k

G G QG gy

0371-1870
0371-1871
0371-1876
0371-1878
0371-1879
0371-1883
0371-1892
0371-1893
0371-1894
0371-1895

** 6 & Keycap
* 7/ Keycap
U Keycap
O Keycap
A Keycap
3 § Keycap
B 7 Keycap
'Y Keycap
= £ A Keycap
+ * Keycap

*

* %

*
*

United Kingdom Option

— Option Number 005

Spanish Option —

Option Number 006

[ A U O G

0371-1257
0371-1258
0371-1259
0371-1260
0371-1870
0371-1872
0371-1896
0371-1897
0371-1898
0371-1899

** '~ Keycap
* [ { Keycap

** 1} Keycap

" N | Keycap
** 6 & Keycap
** 4+ 7?7 Keycap
3 £ Keycap
7 A Keycap
'/ Keycap

* @ Keycap

*x

*%

*ox

*

*

—_ 1 o o s

0371-1257
0371-1870
0371-1872
0371-1898
0371-1899
03711900
0371-1901
0371-1902
0371-1903
0371-1804

** Y ~Keycap
6 & Keycap
+ ? Keycap
'/ Keycap

* @ Keycap
3¢ Keycap
7 i Keycap
o { Keycap
# } Keycap
T Keycap
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Figure 7-19. Swedish/Finnish Keyboard, Unique Keys

Figure 7-20. Danish/Norwegian Keyboard, Unigue Keys
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Figure 7-21. French Keyboard, Unique Keys

Figure 7-22. German Keyboard, Unique Keys
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Figure 7-23. United Kingdom Keyboard, Unique Keys

Figure 7-24. Spanish Keyboard, Unigue Keys
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Table 7-8. Removable Components Standard Terminal

REFERENCE UNITS PER HP PART
DESIGNATOR ASSY. NO. DESCRIPTION
Figure 7-19 1 02620-60003 *Processor PCA
(Attaching Parts)
uU69, 601 2 1818-0708 “1.C., RAM, CMOS
U301 1 1818-0709 **|.C., ROM, Character
u79’ 1 1818-0951 **1.C., ROM, Program 5
uro1! 1 1818-1040 **|.C., ROM, Program 7
us01 1 1820-1690 **|.C., ROM, Data Comm
u78 1 1820-2188 “*1.C., CPU
us02 1 1820-2374 **|.C., ROM, Keyboard
u7s 1 1820-23742 **I1.C., ROM, TPM Controller
U60-67 8 5090-0108 *|.C., 4K RAM, Display
_ X —
Figure 7-20 1 02670-600012 “TPM PCA
(Attaching Parts)
Ut1 1 1818-09812 **|.C., ROM, TPM Character
U21 1 1820-21962 “|.C., ROM, TPM CPU
Y1 1 0410-11892 “*Crystal, 6 MHz
NOTES:

1. 1fU79 or U701 is replaced, you must be sure that both ROMs are as listed in table 7-8.
For example, if U79 and U701 are 1818-0732 and 1818-0793 respectively, and one of
them fails, you must replace both ROMs. They should be replaced with 1818-0951 and
1818-1040, respectively.

2. These parts are only used on the HP 2621P.
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Table 7-9. Removable Components National Option

REFERENCE UNITS PER HP PART
DESIGNATOR ASSY. NO. DESCRIPTION
Figure 7-19 1 02620-60003 *Processor PCA
(Attaching Parts)
U69, 601 2 1818-0708 **.C., RAM, CMOS
U301 1 (see Table 7-10) **|.C., ROM, Character
u79 1 1818-0980 **1.C., ROM, Program
U701 1 1818-0982 **1.C., ROM, Program
U501 1 1820-1690 **I.C., ROM, Data Comm
u78 1 1820-2188 **|.C., CPU
U502 1 1818-2374 **1.C., ROM, Keyboard
u7s 1 1818-2374 **1.C., ROM, TPM Controller
Us0-67 8 5090-0108 **I.C., 4K RAM, Display
—_—— X ——
Figure 7-20 1 02670-60050 *TPM PCA
(Attaching Parts)
Ui 1 1818-0981 **1.C., ROM, TPM Character
u21 1 1820-2196 **1.C., ROM, TPM CPU
Y1 1 0410-1189 **Crystal, 6 MHz

Table 7-10. Character ROMs for Each Language Option

DESCRIPTION OPTION NUMBER LANGUAGE HP PART NO.
1.C., ROM, Character 001 Swedish/Finnish 1818-1145
I.C., ROM, Character 002 Danish/Norwegian 1818-1144
I.C., ROM, Character 003 French 1818-1143
I.C., ROM, Character 004 German 1818-1142
I.C., ROM, Character 005 United Kingdom 1818-1141
|.C., ROM, Character 006 Spanish 1818-1140




Table 7-11. Exchange Modules

Parts List/Repair

HP PART NO.

DESCRIPTION

TERMINAL

2621A

2621P

02620-69002

02620-69003

02620-60021
u3ot
uro
urot
uso2**
u7s”

02620-69004

02620-69019

02620-69032
02670-69001
Y1+
Uit
u21
02670-69015
02670-60001

02670-60014
8160-0309

“Sweep PCA
7__x__4
*Processor PCA
(Less Assembly and Components Listed Below
**I/O Panel Assembly
**Character ROM
**Program ROM Code
**Program ROM Code
**TPM Interface 8041A
**Keyboard Interface 8041A
—_— X ———— —
“Power Supply PCA, 2621A
**(Less Fuse)
—_——— X —— —
*Power Supply PCA, 2621P
"*(Less Fuse)
_— X —_—
*Keyboard PCA (with keycaps)
RS — X —_
“TPM PCA?
(Less Components Listed Below)
**Crystal, 6 MHz
**Character ROM
“*Processor 8048
—_— X —_
*“TPM Mechanical Assembly
*(Less Assemblies Listed Below)
“*TPM PCA
**Print Head and Cable Assy
**Magnetic Shield

1

“Exchange Module.
**These components or assemblies must be removed.

“**Reference Designators, see Table 7-8 or Table 7-9 for HP Part No.

*Note: For National Options use TPM PCA exchange module 02670-69050.
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Functional Operation VI"

INTRODUCTION . ...........oiinnnnnn This section contains a brief block diagram discussion of the terminal. A functional block
diagram of the terminal is shown in figures 8-1 and 8-2. The terminal consists of a
Processor PCA, Sweep PCA, Power Supply, and Keyboard Module.

PCA

t 1

R PROCESSOR KEYBOARD
POWE <
>

SWEEP » CRT

SUPPLY PCA PCA

BATTERY

Figure 8-1. 2621A Simplified Block Diagram
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INTRODUCTION

8-2

SWEEP
CRT
PCA »
ngEL’:( PROCESSOR KEYBOARD
PCA < PCA
PCA
BATTERY
TPM PCA
¢ TPM
. HEAD
TPM
MECHANICS

THERMAL
PAPER

Figure 8-2. 2621P Simplified Block Diagram

Processor PCA

The Processor PCA is divided into three functional sections: the Microprocessor Control-
ler, Terminal Timing, and the Video Contraller. Figure 8-3 shows a block diagram of the

Processor PCA.
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Figure 8-3. Processor PCA Block Diagram
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MICROPROCESSOR
CONTROLLER ..............cccunnnn The Microprocessor Controller consists of seven subsections, the Z80 Microprocessor,

Program ROM, Program RAM, Keyboard Controller, Data Comm, Baud Rate Generation,
and Printer Interface. Descriptions of these subsections follow:

Z80 PROCESSOR. The Z80 Processor operates with a 1.8432 MHz clock resulting in a

5.43ns cycle time. The address space of the processor is decoded into 8K byte incre-
ments and is allocated as follows:

ADDRESS RANGE DEVICE
0000-1FFF Program ROM 1
2000-3FFF Program ROM 2
4000-7FFF (Not Used)
8000-9FFF CMOS Scratch Pad Memory
AQQ0-DFFF Display Memory
E000-FFFF (Not Used)

The Z80 I/O addressing scheme is decoded by the most significant five I/O address bits
(A7-A3). Each /O device consists of eight registers which are decoded by /O address
bits A2-A0. I/O addresses are allocated as follows:

/O ADDRESS DEVICE
98, 99 Data Comm Interface
58, 59 Keyboard Interface
38, 39 Printer Interface
10-17/08-0F (Not Used)

The WAIT signal synchronizes the operation of the Z80 with that of the display memory
accesses (DMAs). The WAIT signal suspends a Z80 instruction during a display memory
operation.
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PROGRAM ROM. There are two IC sockets that hours two 4K ROMs. The ROMs receive
address bits A0-A12.

PROGRAM RAM. There are two program RAMs that provide the Z80 with 256 bytes of
fast RAM. These RAMSs are battery backed-up to retain the terminal configuration while
the terminal power is off.

The terminal uses a 4.2V mercury or 3.8V lithium battery for back-up power. The +5V and
the battery are diode isolated to ensure battery usage only when the terminal power is off.

KEYBOARD INTERFACE. The Keyboard Interface is controlled by a 8041A slave mi-
croprocessor, which scans the keyboard, rings the bell, and performs general purpose
I/O functions. The keyboard processor scans the entire keyboard every 24ms, and only
reports the ASC)! or control key functions to the Z80 processor. There are 13 1/O lines that
are used for strapping the terminal (see Strapping Section for details).

The 8041A consists of two ports: PORT1 is used for keyboard control and ringing the bell,
and PORT2 is used for strapping and data comm control lines.

DATA COMM INTERFACE. The data comm interface consists of an Asynchronous
Communications Interface Adaptor (ACIA) integrated circuit. This ACIA performs a serial
to parallel data conversion for RS-232 data transmission, detects parity, framing, and
overrun errors. Data transmission is buffered, driven, and received by the ACIA’s as-
sociated circuitry.

BAUD RATE GENERATION. Baud Rate values are generated from a system clock
(25.7715 MHz) which is divided by 14 to generate a 1.8432 MHz clock. This frequency is
used as the Z80 Microprocessor clock. The Z80 clock, rate selector, demultiplexer, and
buffer generate the following Baud Rate values: EXT, 110, 150, 200, 300, 600, 1200,
1800, 2400, 3600, 4800, and 9600.

PRINTER INTERFACE. The Printer Interface is controlled by the I/O ports of the 8041A

processor. PORT2 is used for printer data and is buffered for extended drive. PORT1 is
used for printer control.
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TERMINAL TIMING ...................

VIDEO CONTROLLER

8-6

Terminal timing consists of a system clock, dot position counter, character position
counter, character height and row counters, and a DMA row decoder.

SYSTEM CLOCK. All terminal clocks are generated from the system clock
(25.7715 MHz). A hybrid crystal oscillator generates a 25.7715 MHz TTL clock. In normal
operation, an external clock is not used, however, if a slower clock is desired, then an
external clock is applied to a buffer.

DOT POSITION COUNTER. The Dot Position Counter defines the width of a character,
and generates the necessary timing signals for video character display. Such signals as
dynamic memory timing, character control timing, and character data pulses are derived
from the Dot Position Counter.

CHARACTER POSITION COUNTER. The Character Position Counter divides the CRT
raster into 115 character positions. The first 80 characters are displayed on the screen,
while the remaining 35 characters are used for horizontal retrace. A horizontal drive signal
synchronizes the switching power supply to that of the horizontal sweep rate of the Sweep
PCA.

CHARACTER HEIGHT AND ROW COUNTERS. The Character Height Counter provides
15 raster lines per character cell. The Character Row Counter provides 26 character
rows, and extra scan lines for vertical retrace. Extra scan lines are also required to refresh
the CRT at 50 or 60 Hz instead of changing the horizontal sweep frequency. This results in
415 scan lines for 60 Hz, and 498 scan lines for 50 Hz.

DMA ROW DECODE. The Z80 processor completes a display memory access (DMA)
cycle only when the Video Controller relinquishes its control. This is accomplished by a
character position wait (CPWAIT) signal which occurs during horizontal retrace or when a
CRT refresh cycle does not occur. The DMAROW signal decodes the DMA cycle.

The Video Controller fetches the ASCII characters from display memory and with basic
terminal timing converts the data into a serial video dot stream.

The Video Controller consists of a Display Memory, Display Memory Control, Address
Multiplexer, Character Pointer, Row Index, Character Generation ROM, Video Dot Gener-
ation, and Video Bianking.
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DISPLAY MEMORY. Display Memory consists of 4K RAMs with a 349ns cycle time.
Display Memory is divided into three sections: Window Pointers, Row Pointers, and
Character Data.

Window Pointers. The Top-of-Screen (Window) pointer is located at A080. The value at
this location points to the first row pointer. This row pointer, as well as the next 23 row
pointers are used to sequentially refresh the CRT. The Soft-Key-Label (window) pointer is
located at A081. This row pointer selects the data to be displayed during the 26th
character row.

Row Pointers. The first 64 bytes of display memory are row pointers which are used to
index the character rows. The addressing scheme of the character row permits the row
pointer to select any one of 256 links in display memory, a link being 16 consecutive
bytes.

Character Data. The remaining portion of display memory is used to store Z80 character
data. Each character row is required to start at the link beginning, and each row uses 80
consecutive memary locations.

DISPLAY MEMORY CONTROL. Display Memory Control generates the appropriate
timing signals for the dynamic RAM's. A memory cycle is initiated with either the DMA or
Z80 processor requesting a display memory cycle. This memory cycle is clocked through
a delay shift register resulting in timing signals for both row and column strobing and
address selecting.

ADDRESS MULTIPLEXER. The display memory is addressed from three sources: the
Z80 processor, the character pointer, and the row index. These three addresses and the
row/column address multiplexing is controlled by the Address Multiplexer. During a
non-DMA raster scan or during horizontal retrace, the Z80 address is selected. The
character pointer is selected during horizontal blanking and the row index is active when
the character position counter is reset. The row/column multiplexing is controlled by
display memory timing.
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INTRODUCTION

8-8

CHARACTER POINTER. The Character Pointer is a 12-bit register containing the ad-
dress of the next character to be displayed. When the counter position is reset, the
character pointer is loaded with the row pointer which is addressed by the index pointer.
The character pointer points to any one of the 256 links in display memory. This is the first
character to be displayed. The next 80 bytes are then fetched from display memory, with
the character pointer being incremented after each read.

ROW INDEX. The Row Index is a six-bit register which contains the address of the row
pointer currently being used to index the displayed character row. The top-of-screen
pointer points to the first row poirter to be used. The character rows are incremented until
24 consecutive row pointers are used, causing the CRT to be refreshed.

CHARACTER GENERATION ROM. The Character Generation ROM uses ASCI data
and the character scan height to generate dot images. Character resolution is enhanced
by half-shifting the character height. The half-shifting generates smoother character
angles and curves. Each character scan line segment is stored in ROM as an 8-bit word.
Seven of the bits are used character dots, and the eighth is used to specify half-shifting of
the dot data.

VIDEO DOT GENERATION. Video Dot Generation creates the basic character cell. The
basic character cell is a 9-dot by 15-scan line rectangle. Within this cell is the 7 x9
character, surrounded by one dot on either side for horizontal spacing, four scan lines
below for lower case character descenders, and one scan line above and below for
row-to-row spacing.

VIDEO BLANKING. Video Blanking generates screen blanking from terminal timing and

control signals. Video blanking occurs when character rows are not displayed, horizontal
retrace, 280 controlled blanking, and character row 24.

Sweep PCA

The Sweep PCA interfaces the low level logic signals from the Processor PCA to the CRT.
It generates all drive signals and specialized voltages required by the CRT display.

The Sweep PCA consists of three drive circuits: Video, vertical, and horizontal. Figure 8-4
shows a simplified block diagram of the Sweep PCA.
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Functional Operation
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Figure 8-4. Sweep PCA, Simplified Block Diagram

The function of the Video Drive is to interface the low level logic input signals from the
Processor PCA to higher levels required to drive the cathode ray tube (CRT). The video
circuitry is very fast and it typically features rise and fall times of 15ns or less.

Two video amplifiers and a current sourcing device supply 10mA continuously. This
current is driven higher on positive going transitions which create a very fast rise time and
low power dissipation. Half-bright (+5 volts on CRT cathode) and full-bright (O volts on
CRT cathode) levels are generated in the video drive circuitry.
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Functional Operation

VERTICAL DRIVE ...

HORIZONTAL DRIVE

The Vertical Drive circuit generates a vertical scanning waveform which causes the
electron beam in the CRT to be moved from the top to the bottom of the screen.

A positive vertical ramp is generated and it is sampled by an integrator. The ramp is
integrated into a parabola which is used to slow the deflection down at the extremes of
the ramp to correct for non-linearity due to the flatness of the CRT screen.

An output amplifier converts the ramp from the integrator to a current which is applied to
the deflection yoke. This current is compared to the ramp voltage by a comparator. The
DC operating point of the output amplifier is stabilized.

The Horizontal Drive circuit generates a horizontal scan which sweeps the electron beam
from left to right on the CRT screen. The horizontal drive also generates dedicated CRT
voltages.

The horizontal drive signal is applied to two one-shot multivibrators which generate an
adjustable delay that is used to center the raster by delaying horizontal reset with respect
to video blanking.

This adjusted signal is fed into a flyback circuit which forms a ringing horizontal sweep
circuit. Nonlinearity is improved by slowing down the sides of the deflection beam with a
capacitance circuit.

The flyback circuit generates output voltages of +40V, —40V, +800V, and +12KV. The
+12KV, which is used for CRT biasing, is rectified in the flyback. The other output
voltages are rectified and filtered on the Sweep PCA.
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Functional Operation

2621A Power Supply

The 2621A Power Supply generates the following voltages: +12V at 1.8A, +5V at 2.5A,
and —12V at 0.075A. It also generates a Power On and Power Fail Warning signal.

The Power Supply consists of five sections: the +12 Voit Regulator, +5 Volt Regulator,
—12 Volt Regulator, Power On/Power Fail Circuit, and the SYNC Circuit. These five
sections plus a power bracket (consisting of a transformer, rectifier, and a filter) generate
the necessary power and logic signals for the Processor and Sweep PCA’s. Figure 8-5
shows a simplified block diagram of the Power Supply.

RECTIFIER
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LINE VOLT
SELECTION
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BRACKET
ASSEMBLY

SYNC |¢————— SYNC
REF_ADJ
e,
${ +12V REG r——+12v

+5V REG +5V
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-12V REG -12v

Figure 8-5. 2621A Power Supply, Simplified Block Diagram
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+12 VOLT REGULATOR..............

+5 VOLT REGULATOR
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The +12 Volt Regulator is a switching regulator which steps down and regulates the main
unregulated supply voltage (25V typically at 115V line input). It also generates a ramp,
+2.5V reference, and a clock pulse which are used by the +5 Volt Regulator.

The switching regulator is an integrated circuit which generates a +5V reference, 25 KHz
RAMP, 25 KHz clock pulse, an output pulse which changes in width to regulate the
supply, and the necessary circuitry to sense the +12V supply. The output voltage of the
switching regulator is regulated by controliing the on and off time of the switching
elements.

The output current is sensed by a comparator and it is protected with a current limit circuit
set at 2.5A. A foldback characteristic is obtained because the +12V output forms part of
the current reference, and as it decreases (due to current limit) the current limit reference
decreases.

The output voltage is filtered by a smoothing filter and it is protected from overvoltaging
by a zener voltage of 15V. The output voltage is adjusted by adjusting the +5V poten-
tiometer (located on the Power Supply PCA). Since the +5V supply tracks the +12V
supply, adjusting the +5V supply will adjust the +12V supply.

The action of the +5 Volt Regulator is identical to the +12 Volt Regulator except that it
receives all of its timing signals and its reference voltages from the +12 Volt Regulator
section. These signals synchronize the two regulators thus reducing their RFl output, and
the shared reference allows them to track.

Circuit operation is identical to the +12 Volt Regulator except that it requires an error
amplifier and comparator to generate the drive pulse for the power switching device. An
error amplifier compares the +5V output which is divided to the +2.5V reference. The
output of the error amplifier is applied to one input of the comparator which compares it to
the voltage ramp received from the +12 Volt Regulator. The comparator turns on a
current source until the ramp voltage exceeds the error voltage. The output voltage is
protected from overvoltaging by a zener diode (6.19V).



—12 VOLT REGULATOR..............

POWER ON/FAIL CIRCUIT .............

SYNCCIRCUIT.................oove

POWER BRACKET

ASSEMBLY

Functional Operation

The —12 Volt Regulator supplies the minimal 75mA requirements of the Processor PCA
for a negative voltage.

The —12 Volt Regulator receives its voltage from a voltage doubler which operates from a
voltage obtained across the full bridge rectifier. The doubler outputs a voltage equal to
the voltage used by the positive regulators. The —12 Volt Regulator is a linear regulator
which down regulates the —25V output of the doubler to —12V.

The Power On/Fail Circuit serves two functions. It senses all output voltages and it
indicates to the Processor PCA when the +5V supply is in regulation. It also senses the
line input voltage and it indicates a power fail condition shortly before the switching
regulators go out of regulation.

An amplifier is used as a comparator to sense line input voltage. When the voitage drops
to about +15V the comparator outputs a power fail signal. Another comparator senses
the +5V line and outputs a signal to indicate that the +5V supply is in regulation.

The Sync Circuit receives a horizontal drive pulse from the Sweep PCA, and uses it to
synchronize switching regulation to that of the sweep rate. This is necessary to prevent
the switching rate of the Power Supply from interfering with the CRT display. CRT displays
are very sensitive to noise on the power supply lines.

The Power Bracket Assembly consists of a line filter, power switch, and a power trans-
former. The power transformer is shielded to prevent it from interfering with the CRT
display. The line input voltage is selected by a combination of selecting the fuse position
and by plugging the transformer input cable into the appropriate power source recepta-
cle on the Power Supply PCA.
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2621P Power Supply

The 2621P Power Supply is a switching supply that provides regulated voltage supplies
of =16VDC, =12VDC, and +5VDC. It also generates a Power On and Power Fail Warning

signal.

The 2621P Power Supply consists of five basic sections: the Primary Switcher, Secondary
Regulation, Protection Circuitry, Logic Signal Interface and the Bootstrap Supply. Figure
8-6 Shows a simplified block diagram of the 2621P Power Supply.
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Figure 8-6. 2621P Power Supply, Simplified Block Diagram



PRIMARY SWITCHER

Functional Operation

The Primary (off-line) Switcher consists of a Line Rectifier, Primary Switcher, Secondary
Rectifier, and Primary Switching Regulator. These subsections transform power from the
AC line to isolated =16VDC sources.

LINE RECTIFIER. The Line Rectifier rectifies and filters the incoming AC power to an
output voltage of =150VDC at nominal line. Line voltage selection is determined by fuse
location which configures the Line Rectifier as either a voltage doubler (115VAC opera-
tion) or as a full wave bridge (230VAC operation).

PRIMARY SWITCHER. The Primary Switcher uses the Primary Switching Regulator to
alternately switch the primary of power switching transformer T2 between =150VDC
(outputs of the Line Rectifier). The Primary Switcher employs pulse-width modulation to
ensure voltage regulation, and voltage clamping to protect the transformer primary from
overvoltaging.

SECONDARY RECTIFIER. The output voltage of power transformer T2 is rectified and
filtered by the Secondary Rectifier. This section also provides +16V outputs, current limit
sensing, and overlap voltage to the Primary Switching Regulator.

PRIMARY SWITCHING REGULATOR. The Primary Switching Regulator provides the
controls necessary for the Primary Switcher section to operate. The main part of the
Switching Regulator is a regulator IC (SG3524), which provides fixed frequency pulse-
width modulated voltage regulation to the Primary Switcher.

A 2.5V reference from the internal 5V linear regulator powers the external CMOS ICs and
provides voltage referencing for the +12V and +5V Switching Regulators. Adjustment of
a potentiometer labeled “Voltage Control” proportionally adjusts the +5V, +12V, and
+16V supplies.

Switching operation is inhibited by current limiting the secondary of power switching
transformer T2.

To prevent destructive conduction overlap in the Primary Switching Regulator during

low-line conditions, the overlap voltage output from the Secondary Rectifier inhibits the
switching operation of the regulator IC (SG3524).
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SECONDARY REGULATION

8-16

The Secondary Regulation section of the Power Supply consists of three subsections:
—12 Volt Linear Regulator, +12 Volt Switching Regulator, and the +5 Volt Switching
Reguiator.

—12 VOLT LINEAR REGULATOR. The —-12 Volt Linear Regulator consists of a —12V
regulator IC and an output bypass capacitor. This regulator provides a fixed output
voltage (—12V), and both thermal and current limit protection.

+12 VOLT SWITCHING REGULATOR. The +12 Volt Switching Regulator receives
+16V from the Secondary Rectifier, and both +2.5V reference and switch timing from the
Primary Switching Regulator, together they generate a +12V regulated supply.

The main component in the +12V Switching Regulator is a switching IC (Darlington
transistor) that provides a switching regulated output supply of +12V.

Switching noise and power dissipation is reduced. The switching IC is protected from
reverse bias breakdown by a zener diode should a short to ground occur on the +16V
output from the Secondary Rectifier.

Voltage Regulation is provided by comparing the switching reference voltage to the
feedback voltage. The difference is compared to a linear ramp voltage and when the
ramp voltage exceeds the reference voltage, the switching action stops until regulation
returns. The switching reference voltage is clamped at 4.3V to prevent overvoltaging at
turn-on.

+5 VOLT SWITCHING REGULATOR. The operation of the +5 Volt Switching Regulator
is identical to the +12 Volt Switching Regulator except that it is protected from overvoltag-
ing by a 6.19V zener diode. A comparator prevents the +5 Volt Switching Regulator from
operating if the +12V output from the +12V Switching Regulator drops below 10V.



PROTECTION CIRCUITRY ..

LOGIC SIGNAL INTERFACE

Functional Operation

The Power Supply provides protection for both overvoltage and undervoltage conditions
on the +16V, +12V, and +5V output supplies.

OVERVOLTAGE SHUTDOWN. The overvoltage threshold of the +16V, +12V, and +5V
supplies is set at +17.2V, +13.4V, and +5.6V respectively. The Overvoltage Shutdown
subsection monitors these supplies for abnormally high voltages.

Each output supply is compared to a reference voltage (5.1V from the Bootstrap Supply)
and if any of these supplies rises above its threshold level, the switching regulator IC
(8G3524) is suspended and the Primary Switcher section is disabled. Thus the Power
Supply is shutdown if overvoltaging should occur.

UNDERVOLTAGE SHUTDOWN. The Undervoltage Shutdown subsection monitors the
+16V output supply for undervoltage conditions. If the +16V supply drops below +13V
for approximately two seconds or more, a comparator compares this voltage with a
reference voltage from the Bootstrap Supply section and activates a shutdown sequence.
The Primary Switching Regulator section is disabled which effectively shuts down the
Power Supply.

The Logic Signal Interface section consists of two subsections: the Sync Circuit which
synchronizes the Power Supply's switching rate to the video sweep rate, and a Power On
circuit which provides indications for both Power On and Power Fail conditions.

SYNC CIRCUIT. The Sync Circuit synchronizes the Power Supply’s switching rate to
twice the video sweep rate. Synchronizing prevents switching noise from appearing on
the CRT display. The Sync Circuit is a digital phase-lock-loop synchronizer limited to
input sync signals ranging from 20 to 30 KHz, which corresponds to Power Supply
switching rates ranging from 40 to 60 KHz.

POWER ON. The Power On circuit serves two functions. One, it senses the output of the
+5 Volt Switching Regulator and it indicates when the +5V output is in regulation. Two, it
monitors + 16V output and generates a power fail indication when the +16V output drops
below +13V..
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BOOTSTRAP SUPPLY ..

INTRODUCTION .........

KEYBOARD SCANNING
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The Bootstrap Supply provides the start up power for the Primary Switcher. Once the
Primary Switcher is operating satisfactorily, the Bootstrap Supply receives its operating
power from the +16V output.

Keyboard Module

The Keyboard Module scans the keys and returns their status to the Processor PCA. The
Keyboard Module consists of a decoder, multiplexer, and driver. These three subsections
make up the scanning circuit of the Keyboard.

Address lines from the Processor PCA are continuously scanning the Keyboard every
24ms via the Keyboard Cable, RC filter, decoder, and multiplexer. The address of a
selected key is decoded by a BCD to decimal decoder, which decodes the column
address of the key matrix, and a multiplexer, which scans the address row of the key
matrix. The state of the addressed key is returned to the Processor PCA and decoded.
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Cabie: BLUEFROST

Blue Star Ltd.

7 Hare Street
Calcutta 700001
Tel: 23-0131

Telex: 021-7655
Cable: BLUESTAR

Blue Star Ltd.

Bhandari House

91 Nehru Place

New Delhi 110024
Tel: 682547

Telex: 031-2463

Cable: BLUESTAR

Blue Star Ltd

T.C. 71603 'Poornima’
Maruthankuzhi
Trivandrum 695013
Tet: 65799

Telex: 0884-259

Cable: BLUESTAR

Biue Star Ltd

11 Magarath Road
Bangalore 560 025
Tel: 55668

Telex: 0845-430

Cable: BLUESTAR

Blue Star Ltd.

Meeakshi Mandiram

XXXXV/1379-2 Mahatma
Gandhi Rd

Cochin 682 016

Tel: 32069

Telex: 085-514

Cable: BLUESTAR

Blue Star Lid.
1-1-11711 Sarojini Devi Road

Secunderabad 500033
Tel: 70126

Telex: 0155-459

Cable: BLUESTAR

Blue Star Ltd.

133 Kodambakkam High Road
Madras 600 034
Tel: 82057

Telex: 041-373

Cable: BLUESTAR
INDONESIA
BERCA indonesia P.T.
P.0. Box 496/ Jkt.

Jin. Abdul Muis 62
Jakarta

Tel: 349255, 349686
Telex: 46748 BERSIL 1A
Cable: BERSAL

BERCA Indonesia P.7.

P.0. Box 174/Sby.

23 Jin. Jimerto

Surabaya

Tel: 42027

Cable: BERCACON

JAPAN
Yokogawa-Hewlett-Packard Ltd
29-21, Takaido-Higashi 3-chome
Suginami-ky, Tokyo 168
Tel: 03-331-6111

Telex: 232-2024 YHP-Tokyo
Cable: YHPMARKET TOK 23 724
Yokogawa-Hewlett-Packard Ltd
Chuo Bidg., 4th Floor

4-20, Nishinakajima 5-chome
Yodogawa-ku, Osaka-shi
Osaka, 532

Tel: 06-304-6021

Telex: 523-3624

Yokogawa-Hewlett-Fackard Ltd.
Sunitomo Seimei Nagaya Bldg.
11-2 Shimosasajima-cho,
Nekamura-ku, Nagoya, 450
Tel: 052 571-5171
Yokogawa-Hewlett-Packard Ltd
Tanigawa Building

2-24-1 Tsuruya-cho
Kanagawa-ku

SALES OFFICES

Yokohama, 221
Tel: 045-312-1252
Telex: 382-3204 YHP YOK

Yokogawa-Hewlett-Packard Lid.
Mito Mitsui Building

105, 1-chome, San-ng-maru
Mito, Ibaragi 310

Tek: 0292-25-7470
Yokogawa-Hewlett-Packard Ltd
Inoue Building

1348-3, Asahi-cho, 1-chome
Atsugi, Kanagawa 243
Tel: 0462-24-0452
Yokogawa-Hewlett-Packard Lid.
Kumagaya Asahi

Hachijuni Building

4th Floor

3-4, Tsukuba
Kumagaya, Saitama 360
Tel: 0485-24-6563

KENYA

ADCOM Ltd., Inc.

P.0. Box 30070

Nairobi

Tel: 331955

Telex: 22639

Medicat Only

International Aeradio (E.A) Ltd.
P.0. Box 19012

Nairobi Airport

Nairobi

Tel: 336055/56

Telex: 22201122301

Cable: INTAERIO Nairobi

Medical Only

International Aeradio (E.A.) Ltd.
P.0. Box 95221
Mombasa

KOREA

Samsung Electronics Co., Lid.
22nd Floor Dongbang Bldg.,
250, 2-KA, Taepyung-Ro
Chung-Ku,

Seoul

Tel: 777-4886

Telex: SAMSAN 27364

MALAYSIA
Hewlett-Packard Sales
(Malaysia) Sdn. Bhd.
Suite 2.21/2.22
Bangunan Angkasa Raya
Jalan Ampang

Kuala Lumpur
Tel: 483680, 485653

Protel Engineering

P.0. Box 1917

Lot 259, Satok Road

Kuching, Sarawak

Tel: 53544

Cable: PROTELENG

MOZAMBIQUE

AN. Goncalves, Ltd

162, 1° Apt. 14 Av. D. Luis

Caixa Postal 107

Maputo

Tel: 27091, 27114

Telex: 6-203 NEGON Mo

Cable: NEGON

NEW GUINEA

Hewlett-Packard Australia Pty. Ltd

Development Bank Building

Ground Floor

Ward Strip

Port Moresby, Papua

Tel: 258933

NEW ZEALAND

Hewtetl-Packard (N.Z.) Ltd.

412 Cruickshank Street

Kilbirnie, Weilington 3

P.0. Box 9443

Courtney Place

Wellington

Tel: 877-199

Cable: HEWPACK Welington

Hewlett-Packard (N.Z.) Ltd.

P.0. Box 26-189

169 Manukau Road

Epsom, Auckland

Tel: 687-159

Cable: HEWRACK Auckland

Analytical:Medical Only

Northrop Instruments &
Systems Ltd.,

Sturdee House

85-87 Ghuznee Street

P.0. Box 2406

Woellington

Tel: 850-081

Telex: NZ 31291



AFRICA, ASIA,
AUSTRALIA

Northrup instruments &

Systems Ltd,
Eden House, 44 Khyber Pass Rd
P.0. Box 9682, Newmarket
Auckland 1
Tel: 794-091

Northrup Instruments &

Systems Ltd.
Terrace House, 4 Oxford Terrace
P.0. Box 8388
Christchurch
Tel: 64-165

NIGERIA

The Electronics
Instrumentations Ltd.

N6B/770 Oyo Road

Oluseun House

P.M.B. 5402

Ibadan

Tel: 461577

Telex: 31231 TEIL NG

Cabie: THETIEL tbadan

The Electronics
Instrumentations Ltd.

144 Agege Motor Road, Mushin

P.0. Box 481

Mushin, Lagos

Cable: THETEIL Lagos

PAKISTAN

Mushko & Company Ltd.
QOosman Chambers

Abduilah Haroon Road
Karachi-3

Tel: 511027, 512927

Telex: 2894

Cable: COOPERATOR Karachi

Mushko & Company, Ltd.
10, Bazar Rd

Sector G-6/4
Islamabad

Tel: 28264

Cable: FEMUS Rawaipindi

PHILIPPINES

The Online Advanced Systems
Corporation

Rico House

Amorsalo cor. Herrera Str
Legaspi Village, Makati

P.0. Box 1510

Metro Manila
Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

RHODESIA
Field Technical Sales
45 Kelvin Road North
P.0. Box 3458
Salisbury

Tel: 705231 (5 lines)
Telex: RH 4122

SINGAPORE

Hewlett-Packard Singapore
(Pte.) Ltd

1150 Depot Road

P.0. Box 58

Alexandra Post Office

Singapore 3

Tel: 270-2355

Telex: HPSG RS 21486

Cable: HEWPACK, Singapore

SOUTH AFRICA

Hewlett-Packard South Africa
(Pty), Ltd

Private Bag Wendywood,

Sandton, Transvaal, 2144

Hewlett-Packard Centre

Daphne Street, Wendywood,

Sandton, 2144

Tel: 802:5111:25

Telex: 8-4782

Cable: HEWPACK Johannesburg

Hewlett-Packard South Alrica
{Pty.). Ltd.

P.0. Box 120

Howard Place,

Cape Province, 7450

Pine Park Centre, Forest Drive,

Pinelands,

Cape Province, 7405

Tel 53-7955 thru 9

Telex: 57-0006

SRI LANKA
Metropolitan Agencies Ltd.
209/9 Union Place
Colombo 2

Tel: 35947

Telex: 1377TMETROLTD CE
Cable: METROLTD

SUDAN
Radison Trade
P.0. Box 921

SALES OFFICES (Continued)

Khartoum
Tel: 44048
Telex: 375

TAIWAN '
Hewlett-Packard Far East Ltd.
Taiwan Branch

Bank Tower, 5th Floor

205 Tun Hau North Road
Taipei

Tel: (02) 751-0404 (15 lines)
Cable: HEWPACK TAIPEI

Hewlett-Packard Far East Ltd.
Taiwan Branch

68-2, Chung Cheng 3rd. Road
Kaohsiung

Tel: (07) 242318-Kaohsiung
Analytical Only

San Kwang Instruments Co., Ltd.
20 Yung Sui Road

Taipei

Tel: 36154469 (4 lines)

Telex: 22894 SANKWANG
Cable: SANKWANG Taipei
TANZANIA

Medical Oniy

International Aeradio (E.A.), Ltd.
P 0. Box 861

Dar es Salaam

Tel: 21251 Ext. 265

Telex: 41030

THAILAND
UNIMESA Co. Ltd

Elcom Research Building
2538 Sukumvit Ave.
Bangchak, Bangkok
Tel: 3932387, 3930338
Cable: UNIMESA Bangkok
ZAMBIA

R.J Tilbury (Zambia) Ltd.
PO Box 2792
Lusaka

Tel: 73793

Cable: ARJAYTEE, Lusaka

OTHER AREAS NOT
LISTED,

CONTACT:
Hewlett-Packard Intercontinental
3495 Deer Creek Road

Palo Alto, California 94304
Tet (415) 856-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

CANADA

ALBERTA
Hewlett-Packard (Canada) Ltd.
11620A - 168th Street
Edmonton T5M 319
Tel: (403) 452-3670

TWX: 610-831-2431

Hewlett-Packard (Canada) Ltd.
210, 7220 Fisher St. S.E.
Calgary TH 48

Tel: (403) 253-2713

TWX: 610-821-6141

BRITISH COLUMBIA
Hewlett-Packard (Canada) L1d.
10691 Shellbridge Way
Richmond VéX 2w7

Tel: (604) 270-2277

TWX: 610-925-5059

MANITOBA
Hewlett-Packard (Canada) Ltd.
380-550 Century St

St. James,

Winnipeg R3H 0Y1

Tel: {204) 786-6701

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
P.0. Box 93t

800 Windmill Road
Dartmouth B38 1L1
Tel: (902) 469-7820

TWX: 610-271-4482

ONTARIO
Hewlett-Packard (Canada) Ltd
1020 Morrigon Dr.
Ottawa K2H 8K7

Tel: (613) 820-6483

TWX: 610-563-1636

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
Mississauga L4V M8
Tel: (416) 678-9430
TWX: 610-492-4246

Hewlett-Packard (Canada) Lid.
562 Newbold Street
London N6E 235

Tel: (519) 686-9181

TWX: 610-352-1201

QUEBEC
Hewlett-Packard (Canada) Ltd.
275 Hymus Bivd.

Pointe Claire MR 167
Tel: (514) 697-4232

TWX: 610-422-3022

FOR CANADIAN
AREAS NOT
LISTED:

Contact Hewlett-Packard (Canada)
Ltd. in Mississauga.

CENTRAL,
SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina S.A.
Santa Fe 2035, Martinez

6140 Buenos Aires
Tet: 792-1239, 798-6086
Telex: 122443 AR CIGY

Cable: HEWPACKARG

Biotron SACIy M.

Avda. Paseo Colon 221

9 piso

1399 Buenos Aires
Tel: 30-4846/1851/8384
34-9356/0460 /4551

Telex: (33) 17595 BIO AR
Cable: BIOTRON Argentina

BRAZIL

Hewlett-Packard do Brasil
le.C. Ltda.

Alameda Rio Negro, 750

Alphaville

06400 Baruerl SP

Tel: 429-3222

Cable: HEWPACK Sao Paulo

Hewlett-Packard do Brasil

l.eC. Lida
Rua Padre Chagas, 32
90000-PGrto Alegre-RS
Tel: 222998, 22-5621
Cable: HEWPACK Porto Alegre

Hewlett-Packard do Brasil

le.C. Lida.
Av, Epitacio Pessoa, 4664
22471-Rio de JaneiroR)
Tel: 286-0237
Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro

CHILE

Jorge Caicagni y Cia. Lida.
Arturo Burhle 065

Casilla 16475

Correo 9, Santiago
Tel: 220222

Telex: JCALCAGN

COLOMBIA
Instrumentacion

Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48-75

Apartado Aéreo 6287
Bogot4, 1 DE.

Tel: 269-8877

Telex: 44400

Cable: AARIS Bogota

Instrumentacion

H.A. Langebaek & Kier S.A
Carrera 63 No. 49-A-31
Apartado 54098
Medellin

Tel: 304475

COSTA RICA
Cientifica Costarricense S.A.
Avenida 2, Cafle §

San Pedro de Montes de Oca
Apartado 10159

San José

Tet 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
Cable: GALGUR
ECUADOR

CYEDE Cia. Lida.

P.0. Box 6423 CCi

Av. Eloy Alfaro 1749
Quito

Tel: 450975, 243-052
Telex: 2548 CYEDE ED
Cable: CYEDE-Quito
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CENTRAL,
SOUTH AMERICA

Medical Only

Hospitalar S.A.

Casilla 3590

Robles 625

Quito

Tel: 545-250

Cable: HOSPITALAR-Quito

EL SALVADOR
IPESA

Bulevar de los Heroes 11-48
Edificio Sarah 1148

San Salvador

Tel: 252787

GUATEMALA

IPESA

Avenida Reforma 3-48

Zona 9

Guatemala City

Tel: 316627, 314786, 66471-5,

ext. 9

Telex: 4192 Teletro Gu

MEXICO

Hewlett-Packard Mexicana,
SA deCV.

Av. Periférico Sur No. 6501

Tepepan, Xochimilco

Mexico 23, DF.

Tel: 905-676-4600

Telex: 017-74-507

Hewlett-Packard Mexicana,
SA deCV.

Ave. Constitucion No. 2184

Monterrey, NL

Tel: 48-71-32, 48-71-84

Telex: 038-410

PANAMA

Electronico Balboa, S.A.

Aparatado 4929

Panama 5

Calle Samuel Lewis

Editicio “Alta," No. 2

Ciudad de Panama

Tel: 64-2700

Telex: 3483103 Curundu,

Canal Zone

Cable: ELECTRON Panama
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PERU

Compafiia Electro Médica S A
Los Flamencos 145

San Isidro Casilla 1030

Lima

Tel: 41-4325

Telex: Pub. Booth 25424 SISIDRO
Cable: ELMED Lima

SURINAM

Surtel Radio Holland N.V
Grote Hofstr. 3-5

P.0. Box 155
Paramaribo

Tel: 72118, 77880
Cable: Surtel

TRINIDAD &
TOBAGO

CARTEL

Caribbean Telecoms Ltd
P.0. Box 732

69 Frederick Street
Port-of-Spain
Tel: 62-53068
URUGUAY

Pablo Ferrando S.A.C.el.
Avenida [talia 2877
Casilla de Correo 370
Montevideo

Tel: 40-3102

Telex: 702 Public Booth
Para Pablo Ferrando
Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela C.A.
P.0. Box 50933

Caracas 105

Los Ruices Norte

Ja Transversal

Edificio Segre
Caracas 107

Tel: 239-4133 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT
LISTED,

CONTACT:
Hewlett-Packard \.dercontinental
3495 Deer Creek Road

Palo Alto, California 94304
Tel: {415) 856-1501

TWX: 910-373-1260

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

EUROPE,
NORTH AFRICA,
MIDDLE EAST

AUSTRIA
Hewlett-Packard Ges.m.b H.
Wehlistrasse 29

PO Box 7

A-1205 Vienna

Tel: 35-16-21-0

Cable: HEWPACK Vienna
Telex: 13582: 135066

Hewlett-Packard Ges.m.b.H
Wehlistrasse, 29
A-1205 Wien

Tel. 35-16-21

Telex: 135066
BAHRAIN
Medical Only

Wael Pharmacy

P.0. Box 648
Bahrain

Tel: 54886, 56123
Telex: 8550 WAEL GJ
Cable: WAELPHARM

Al Hamidiya Trading and
Contracting

P.0. Box 20074

Manama

Tel: 259978, 259958

Telex: 8895 KALDIA GJ

BELGIUM

Hewlett-Packard Benelux S A. :N.V

Avenue du Col-Vert, 1,

(Groenkraaglaan)

B-1170 Brussels

Tel: (02) 660 50 50

Cable: PALOBEN Brussels

Telex: 23-434 paloben bru

CYPRUS

Kypronics

19 Gregorios Xenopoulos Street

P.0. Box 1152

SALES OFFICES (Continued)

Nicosia

Tel: 4562829

Cable: Kypronics Pandehis
Telex: 3018

CZECHOSLOVAKIA
Hewlett-Packard

Obchodni zastupitelstyi v CSSR
Pisemny styk

Post. schranka 27

CS 11801 Praha 011
CSSR

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich
CSSR-25097 Bechovice u
Prahy

Tel: 89 93 41

Telex; 12133

institute of Medical Bionics
Vyskumny Ustav Lekarskej Bioniky
Jediova 6

(S5-88346 Bratislava-
Kramare

Tel: 44-551

Telex: 93229

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 Birkerod
Tel: (02) 8166 40
Cable: HEWPACK AS
Telex: 37409 hpas dk

Hewlett-Packard A/S

Navervej 1

DK-8600 Silkeborg

Tel: (06) 82 71 66

Telex: 37408 hpas dk

Cable: HEWPACK AS

EGYPT

1EA

International Engineering
Associates

24 Hussein Hegazi Street

Kasr-el-Aini

Cairo

Tel 23828

Telex: 93830

Cable: INTENGASSO

SAMITRO

Sami Amin Trading Office
18 Abdel Aziz Gawish
Abdine-Cairo
Tel: 24932

Cable: SAMITRO CAIRO
FINLAND

Hewlett-Packard Oy
Revontulentie, 7
SF-02100 Espoo 10
Tel: (90) 455 0211
Cable: HEWPACKOY
Telex: 121563 hewpa st

FRANCE

Hewlett-Packard France

Zone d'activites de Courtaboeuf
Avenue des Tropiques

Boite Postale 6

91401 Orsay-Cedex

Tel: (1) 907 78 25

TWX: 600048F

Hewlett-Packard France
Chemin des Mouilles
B.P. 162

69130 Ecully

Tel: (78) 3381 25
TWX: 310617F

Hewlett-Packard France
20, Chemin de La Cepiere
31081 Toulouse
Le Mirail-Cédex

Tel: (61) 40 11 12
Hewlett-Packard France
Le Ligoures

Place Romée de Villeneuve
13100 Aix-en-Provence
Tel: (42)59 4102

TWX: 410770F

Hewlett-Packard France

2, Allee de la Bourgonette
35100 Rennes

Tel: {99) 51 42 44

TWX: 740912F
Hewlett-Packard France

18, rue du Canal de 12 Marne
67300 Schiltigheim
Tel: (88) 8308 10

TWX: 890141F

Hewlett-Packard France
Immeuble péricentre

rue van Gogh

59650 Villeneuve D'Ascg
Tel: (20) 914125

TWX: 160124F

Hewlett-Packard France

Batiment Ampére

Rue de la Commune de Paris

B.P. 300

93153 Le Blanc Mesnil:
Cédex

Tel: (01) 93188 50

Telex: 211032F

Hewlett-Packard France
Av. du Pdt. Kennedy
33700 Merignac
Tet: (56) 97 01 81

Hewlett-Packard France
Immeuble Lorraine
Boulevard de France
91035 Evry-Cédex
Tel: 077 96 60

Telex: 692315F

Hewlett-Packard France

23 Rue Lothaire

57000 Metz

Tel: (87) 65 53 50
GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankturt
Berner Strasse 117
Postfach 560 140

D-6000 Frankfurt 56
Tel: (06011) 50041

Cable: HEWPACKSA Frankfurt
Telex: 04 13243 hptfm d
Hewlett-Packard GmbH
Technisches Biiro Bdblingen
Herrenberger Strasse 110
07030 Bdblingen,
Wiirttemberg

Tet: (07031) 667-1

Cable: HEWPACK Boblingen
Telex: 07265739 bbn



EUROPE,
NORTH AFRICA,
MIDDLE EAST

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Ziircherstrasse 20

P.0. Box 307

CH-8952 Schlieren-
Zurich

Tel: (01) 7305240

Telex: 53933 hpag ch

Cable: HPAG CH

Hewlett-Packard (Schweiz) AG
Chéteau Bloc 19

CH-1219 Le Lignon-
Geneva

Tel: (022) 96 03 22

Telex: 27333 hpag ch

Cable: HEWPACKAG Geneva

SYRIA

General Electronic Inc.

Nuri Basha-Ahnaf Ebn Kays Street
P.0. Box 5781

Damascus

Tel: 33 24 87

Telex: 11215 ITIKAL

Cable: ELECTROBOR DAMASCUS

Medical only

Sawah & Co

Place Azmé

B.P. 2308

Damascus

Tel: 16 367-19 697-14 268
Telex: 11304 SATACO SY
Cable: SAWAH, DAMASCUS

Suleiman Hilal E1 Miawi
P.0. Box 2528

Mamoun Bitar Street, 56-58
Damascus

Tel: 1146 63

Telex: 11270

Cable: HILAL DAMASCUS
TUNISIA

Tunigie Electronique

31 Avenue de la Liberte
Tunis

Tel: 280 144
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Corema

1 ter. Av. de Carthage
Tunis

Tel: 253 821

Telex: 12319 CABAM TN

TURKEY

TEKNIM Company Ltd
Riza Sah Pehievi
Caddesi No. 7
Kavaklidere, Ankara
Tel: 275800

Telex: 42155

Teknim Com., Ltd
Barbaros Bulvari 5512
Besikyas, Istanbul
Tel: 613 546

Telex: 23540

EMA

Muhendislik Kollektif Sirketi
Mediha Eldem Sokak 41/6
Yiiksel Caddesi
Ankara

Tel 175622

Cable: EMATRADE  Ankara

Yilmaz Ozyurek

Milli Mudafaa Cad 16/6
Kizilay

Ankara

Tel: 250309 178026
Telex: 42576 OZEK TR
Cable: OZYUREK ANKARA

UNITED ARAB
EMIRATES
Emitac Ltd. (Head Oftice)
P.0. Box 1641
Sharjah

Tel- 354121/3

Telex: 8136

Emitac Ltd. (Branch Ottice)
P.0.Box 2711

Abu Dhabi

Tet: 33137041

UNITED KINGDOM
Hewlett-Packard Lid.

King Street Lane
Winnersh, Wokingham
Berkshire RG11 5AR
GB-England

Tel: (0734) 784774
Telex:847178/9

Hewlett-Packard Ltd.
Fourier House,

257-263 High Street
London Colney

St. Albans, Heris
GB-England

Tel: (0727) 24400
Telex: 1-8952716

Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
Altrincham
Cheshire WA 14 INU
GB-England

Tel: (061) 928 6422
Telex: 668068

Hewlett-Packard Ltd.
Lygon Court

Hereward Rise

Dudley Road
Halesowen,
West Midlands, B62 8SD
GB-England

Tel: (021) 501 1221
Telex: 339105

Hewlett-Packard Ltd.
Wedge House

798, London Road
Thornton Heath
Surrey, CR4 6XL
GB-England

Tel: (01) 684-0103/8
Telex: 946825
Hewlett-Packard Ltd.
14 Wesley St
Castletord
Yorks WF 10 1AE
Tel: (0977) 550016
TWX. 5557335

Hewlett-Packard Ltd.
Tradax House

St. Mary's Walk
Maidenhead
Berkshire, SL6 1ST
GB-England
Hewlett-Packard Lid
Morley Road
Staplehili
Bristol, BS16 4QT
GB-England

SALES OFFICES (Continuec

Hewlett-Packard Lt¢.

South Queensterry
West Lothian, EH30 9TG
(B-Scotland

Tel: (031) 331 1168

Telex: 72682

Hewlett-Packard Ltd.
Kestrel Houge
Clanwilliam Place
Lower Mount Street
Dublin 2, Eire

Hewlett-Packard Ltd.
2C Avonberg Ind, Est
Long Mile Road
Dublin 12

Tel: 514322/514224
Telex: 30439

USSR
Hewlett-Packard
Representative Office

Pokrovsky Boulevard 4/17-kw 12
Moscow 101000

Tel: 294.20.24

Telex: 7825 hewpak su

YUGOSLAVIA

Iskra Commerce, n.gol.o.
Zastopstvo Hewlett-Packard
Obilicev Venac 26

YU 11000 Beograd
Tel: 636-955

Telex: 11530

Iskra Commerce, n.s0l.0.
Zastopstvo Hewlett-Packard
Miklosiceva 38/ Vil
YU-61000 Ljubljana
Tel: 321-674, 315-879
Telex: 31583

SOCIALIST
COUNTRIES NOT
SHOWN, PLEASE
CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 52

PO Box7

A-1205 Vienna, Austria
Tel: (0222) 35 1621 t0 27
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

MEDITERRANEAN
AND MIDDLE EAST
COUNTRIES NOT
SHOWN, PLEASE
CONTACT:
Hewlett-Packard S.A.
Mediterranean and Middle East
Operations

35, Kolakotroni Street

Platia Kefallariou
GR-Kitissia-Athens, Greece
Tel: 8080359/ 429

Telex: 21-6588

Cable: HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED,
CONTACT:
Hewlett-Packard S.A.

7, rue du Bois-du-Lan

P.0. Box

CH-1217 Meyrin 2 - Geneva
Switzerland

Tel: (022827000

Cable: HEWPACKSA Geneva
Telex: 2 24 86

UNITED STATES

ALABAMA

P.0. Box 4207

8290 Whitesburg Dr,
Huntsville 35802
Tel: (205) 881-4592

8933 E. Roebuck Bivd.
Birmingham 35206
Tel: (205) 836-2203: 2

ARIZONA

2336 E. Magnolia St
Phoenix 85034
Tel: (602) 244-1361
2424 East Aragon Rd
Tucson 85706
Tel: (602) 889-486 1
'ARKANSAS
Medical Service Only
P.Q. Box 5646
Brady Station
Little Rock 72215
Tel: (501) 376-1844

CALIFORNIA

1579 W. Shaw Ave.
Fresno 33771

Tet: (209) 224-0562

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

3938 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2671

§400 West Rosecrans Bivd.
P.0. Box 92105

World Way Postal Center
Los Angeles 30009
Tel: (213) 776-7500

TWX: 910-325-6608
‘Los Angeles

Tel: (213) 776-7500

3200 Hillview Av

Palo Alto, CA 94304
Tel: (408) 988-7000

3003 Scott Boulevard
Santa Clara 95050
Tel: (408) 988-7000

TWX: 910-338-0518
‘Ridgecrest

Tet: (714) 4466165

646 W. North Market Blvd.
Sacramento 95834
Tel: (916) 929-7222

9606 Aero Drive

P.0. Box 23333

San Diego 92123
Tel: (714) 279-3200
‘Tarzana

Tel: (213) 705-3344
COLORADO

5600 DTC Parkway
Englewood 80110
Tel: (303) 771-3455
CONNECTICUT
47 Barnes Industrial Road
Barnes Park South
Wallingtord 06492
Tel: {203) 265-7801
FLORIDA

P.0. Box 24210

2727 N.W. 62nd Street



ALES OFFICES (Continued)

EUROPE,
NORTH AFRICA;
MIDDLE EAST

Hewlett-Packard GmbH
Technisches Biiro Disseidort
Emanuel-Leutze-Str. 1 (Seestern)
0-4000 DUsseldorf
Tel: (0211) 59711

Telex: 085/86 533 hpdd d
Hewlett-Packard GmbH
Technisches Biiro Hamburg
Kapstadtring 5

D-2000 Hamburg 60
Tel: (040) 638041

Cable: HEWPACKSA Hamburg
Telex: 2163 032 hphh d

Hewlett-Packard GmbH
Technisches Biiro Hannover
Am Grossmark! 6

D-3000 Hannover 91
Tel: {(0511) 46 60 01

Telex: 092 3259

Hewlett-Packard GmbH
Technisches Biiro Niirnberg
Neumeyerstrasse 90
D-8500 NUrnberg
Tel: (0911) 52 20 83

Telex: 0623 860
Hewlett-Packard GmbH
Technisches Biiro Miinchen
Eschenstrasse 5

D-8021 Taufkirchen
Tel: (089) 61171

Telex: 0524985
Hewlett-Packard GmbH
Technisches Biiro Berlin
Kaithstrasse 2-4

D-1000 Berlin 30

Tel: (030) 24 90 86

Telex: 018 3405 hpbin d
GREECE

Kostas Karayannig

8 Omirou Street
Athens 133

Tel: 32 30 303/32/37 731
Telex: 21 59 62 RKAR GR
Cable: RAKAR ATHENS
ICELAND

Medical Only

Elding Trading Company Inc.
Hatnamvoli - Tryggvagotu

P.0. Box 895
IS-Reykjavik

Tel: 158 20/16303
Cable: ELDING Reykjavik

IRELAND
Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokingham
Berkshire, RG11 5AR
GB-England

Tel: (0734) 78 47 74
Telex: 847178

Cable: Hewpie London
Hewlett-Packard Ltd.
Kestrel House
Clanwilliam Place
Lower Mount Street
Dublin 2, Eire
Hewlett-Packard Ltd.
2C Avongberg ind. Est.
Long Mile Road
Dublin 12

Tel: 514322/514224
Telex: 30439

Medical Only

Cardiac Services (Ireland) Ltd.
Kilmore Road

Artane

Dublin 5, Eire

Tel: (01) 315820
Medical Only

Cardiac Services Co.
95A Finaghy Rd. South
Belfast BT10 08Y
GB-Northem Ireland
Tel: (0232) 625566
Telex: 747626

ISRAEL

Electronics Engineering Div.
of Motorola israel Ltd.

18, Kremenetski Street

P.0. Box 25016

Tel-Aviv

Tel: 38973

Telex: 33569, 34164

Cable: BASTEL Tel-Aviv

ITALY
Hewlett-Packard Htaliana S.p.A
Via G. Di Vittorio, 9

20063 Cernusco Sul
Naviglio (M)

Tel: (2) 903691

Telex: 334632 HEWPACKIT

Hewlett-Packard ltaliana S.p.A.
Via Turazza, 14

35100 Padova

Tel: (49) 664888

Telex: 430315 HEWPACKI

Hewlett-Packard ltaliana S.p.A.
Via G. Armellini 10

100143 Roma

Tel: (06) 54 69 61

Telex: 610514

Cable: HEWPACKIT Roma

Hewlett-Packard ltaliana S.p.A.
Corso Giovanni Lanza 94
110133 Torino

Tel: (011) 659308

Telex: 221079

Hewlett-Packard Italiana S.pA.
Via Principe Nicola 43 G/C
195126 Catania

Tel: (095) 37 05 04

Telex: 970291

Hewlett-Packard Italiana S.p.A.

Via Nuova san Rocco A
Capadimonte, 624

80131 Napoli

Tel: (081) 710698

Hewlett-Packard Htaliana S.p.A.

Via Martin Luther King, 38/ 111

140132 Bologna

Tel: (051) 402394

Telex: 511630

JORDAN
Mouasher Cousins Co.
P.0. Box 1387
Amman

Tel: 24907 /39907
Telex: SABCO JO 1456
Cable: MOUASHERCO

KUWAIT

Al-Khaldiya Trading & Contracting
P.0. Box 830-Safat

Kuwait

Tel: 42 49107411726

Telex: 2481 Areeg ki

Cable: VISCOUNT

LUXEMBURG

Hewlett-Packard Beneluz S.A./N.V.

Avenue du Col-Vert, 1
(Groenkraaglaan)

B-1170 Brussels
Tel: {02) 660 5050

Cable: PALOBEN Brussels
Telex: 23 494

MOROCCO
Dolbeau

81 rue Karatchi
Casablanca
Tel: 3041 82

Telex: 23051/22822
Cable: MATERIO

Gerep

2, tue d'Agadir
Boite Postal 156
Casablanca
Tel: 272093/5
Telex: 23739
Cable: GEREP-CASA

NETHERLANDS
Hewlett-Packard Benelux N.V.
Van Heuven Goedhartlaan 121
P.0. Box 667

1181KK Amstelveen
Tel: (20) 47 20 21

Cable: PALOBEN Amsterdam
Telex: 13218
NORWAY
Hewlett-Packard Norge A/S
Ostendalen 18

P.0.Box 34

1345 Osteraas

Tel: (02) 171180

Telex: 16621 hpnas n
Hewlett-Packard Norge A/S
Nygaardsgaten 114

P.0. Box 4210

5013 Nygaardsgaten,
Bergen

Tel: (05) 2197 33
POLAND

Biuro Informacii Techniczne;
Hewlett-Packard

Ul Stawki 2, 6P

PL.00-950 Warszawa
Tel: 39 59 62, 39 51 87
Telex: 8124 53

PORTUGAL

Telectra-Empresa Técnica de
Equipamentos Electricos S.a.r..

Rua Rodrigo da Fonseca 103

P.0. Box 2531

P-Lisbon !

Tel: (19)68 6072

Cable: TELECTRA Lisbon

Telex: 12598

Medical Only

Mundinter

Intercambio Mundial de Comércio

Sarl

P.0. Box 2761

Avenida Antonio Augusto

de Aguiar 138

P-Lisbon

Tel: {19)53 213117

Telex: 16691 munter p
Cable: INTERCAMBIO Lisbon
QATAR

Nasser Trading & Contracting
P.0. Box 1563

Doha

Tel: 22170

Telex: 4439 NASSER

Cable: NASSER
ROMANIA
Hewlett-Packard Reprezentanta
Bd.n. Baicescu 16
Bucuresti

Tel: 158023/1388 85
Telex: 10440

SAUDI ARABIA
Modern Electronic
Establishment (Head Office)

P.0. Box 1228, Baghdadiah Street

Jeddah

Tel: 27 798

Telex: 40035

Cable: ELECTA JEDDAH

Modern Electronic Establishment

(Branch)

P.0.Box 2728
Riyadh

Tel: 62596 /66232
Telex: 202049

Modern Electronic Establishment

(Branch)
P.0. Box 193

Al-Khobar

Tel: 44678-44813

Telex: 670136

Cable: ELECTA AL-KHOBAR

SPAIN

Hewlett-Packard Espafiola, S.A.
Calle Jerez 3

E-Madrid 16

Tel: (1) 458 26 00 (10 lines)
Telex: 23515 hpe

Hewlett-Packard Espaiiola S.A.
Colonia Mirasierra

Edificio Juban

c/0 Costa Brava, 13
Madrid 34

Hewlett-Packard Espafiola, S.A.
Milanesado 21-23
E-Barcelona 17

Tel: (3) 203 6200 (5 lines)
Telex: 52603 hpbe e
Hewlett-Packard Espadiola, S.A.
Av Ramon y Cajal, 1

Edificio Sevilla, planta 9°
E-Sevilla 5

Tel: 64 44 54/58
Hewlett-Packard Espafiola S.A
Edificio Albia i 7° B
E-Bilbao 1

Tel: 23 83 06/23 82 06
Hewlett-Packard Espafiola S.A.
C/Ramon Gordillo 1

(Entlo.)

E-Valencia 10

Tel: 96-361.13.54/361.13.58
SWEDEN
Hewlett-Packard Sverige AB
Enighetsvagen 3, Fack

$-161 Bromma 20

Tel: (08) 73005 50

Telex: 10721

Cable: MEASUREMENTS
Stockhoim

Hewlett-Packard Sverige AB
Frotallsgatan 30

$-42132 Véstra
Frolunda

Tel: (0314909 50

Telex: 10721 via Bromma office
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UNITED STATES

Ft. Lauderdale 33303
Tel: (305) 973-2600

4080 Woodcock Drive #132
Brownett Building
Jacksonville 32207
Tel: (904) 398-0663

P.0. Box 13910

6177 Lake Ellenor Dr
Orlando 32809
Tel: (305) 859-2900

P.0. Box 12826

Suite 5, Bldg. 1

Ofice Park North
Pensacola 32575
Tel: (904) 476-8422
Computer Systems Only
110 South Hoover Blvd
Sute 120

Tampa 33609

Tel: (813) 872-0900

GEORGIA

P.0. Box 105005

450 Interstate North Parkway
Atlanta 30348

Tel: (404) 955-1500

TWX: 810-766-4890

Medical Service Only
*Augusta 30903

Tel: (404) 736-0592

P.0. Box 2103

1172 N. Davis Drive
Warner Robins 31098
Tel (912) 922-0449
HAWAII

2875 So. King Street
Honolulu 9826

Tel: (B08) 955-4455

ILLINOIS

5201 Tollview Dr
Rolling Meadows
60008

Tel: (312) 255-9800

TWX: 910-687-2260
INDIANA

7301 North Shadeland Ave.
Indianapolis 46250
Tel: (317) 842-1000

TWX: 810-260-1797

IOWA

2415 Heinz Road
lowa City 52240
Tel: {319) 351-1020

KENTUCKY
10170 Linn Station Road
Suite 525
Louisville 40223
Tel: (502) 4260100
LOUISIANA

PO Box 1449

3229-39 Williams Boulevard
Kenner 70063

Tel: (504) 443-6201
MARYLAND

7121 Standard Drive
Parkway Industrial Center
Hanover 21076

Tel. (301) 7967700
TWX: 710-862-1943

2 Choke Cherry Road
Rockville 20850

Tel: (301) 948-6370

TWX: 710-828-9684
MASSACHUSETTS
32 Hartwell Ave
Lexington 02173
Tel: (617) 861-8960

TWX 710-326-6904
MICHIGAN

23855 Research Drive
Farmington Hills 48024
Tel: (313) 476-6400

724 Wes! Centre Ave
Kalamazoo 49002
Tel: (616) 323-8362
MINNESOTA

2400 N. Prior Ave

St. Paul 55113

Tel: (612) 636-0700
MISSISSIPPI
322N Mart Plaza
Jackson 39206

Tel: (601) 982-9363
MISSOURI

11131 Colorado Ave
Kansas City 64137
Tel: (816) 763-8000

TWX: 910-771-2087

SALES OFFICES (Continued)

1024 Executive Parkway
St. Louis 63141
Tel: (314) 878-0200

NEBRASKA
Medical Only

7101 Mercy Road
Suite 101
Omaha 68106
Tel: (402) 3920948
NEVADA
‘Las Vegas
Tel: (702) 736-6610
NEW JERSEY
W. 120 Century Rd.
Paramus 07652
Tel: {201) 265-5000
TWX. 710-990-4951

Crystal Brook Professional Building
Route 35

Eatontown 07724
Tel: (201) 542-1384
NEW MEXICO
P.0.Box 11634

Station E

11300 Lomas Bivd., NE
Albuquerque 87123
Tet: (505) 2921330

TWX: 910-989-1185

156 Wyatt Drive

Las Cruces 88001
Tel: (505) 526-2484
TWX: 910-9983-0550

NEW YORK
6 Automation Lane
Computer Park
Albany 12205
Tel: (518) 458-1550
TWX: 710-444-4961

650 Pennton Hill Otfice Park
Fairport 14450

Tel (716) 223-9950
TWX: 510-253-0092

No. 1 Pennsylvania Plaza
55th Floor

34th Street & Bth Avenue
New York 10001
Tel: (212) 971-0800
5858 East Molloy Road
Syracuse 13211
Tel: {315) 455-2486

1 Crossways Park West
Woodbury 11797
Tel: (516) 921-0300
TWX: 510-221-2183
Tel: (513) 671-7400

NORTH CAROLINA
5605 Roanne Way
Greensboro 27405
Tel: {919) 852-1800

OHIO

Medical: Computer Only
Bidg. 300

1313 E. Kemper Rd
Cincinnati 45426
16500 Sprague Road
Cleveland 44130
Tel: (216) 243-7300
TWX: 810-423-9430
330 Progress Rd
Dayton 45449

Tel: (513) 859-8202
1041 Kingsmill Parkway
Columbus 43229
Tel: (614) 436-1041
OKLAHOMA

P.0. Box 32008

6301 N. Meridan Avenue
Oklahoma City 73112
Tel: (405) 721-0200
9920 E. 42nd Street
Suite 121

Tulsa 74145

Tel: {918) 665-3300
OREGON

17890 S.W. Lower Boones Ferry
Road

Tualatin 97062
Tel: {503) 620-3350
PENNSYLVANIA
111 Zela Drive
Pittsburgh 15238
Tel: (412) 782-0400

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406
Tel: (215) 265-7000

TWX: 510-660-2670

PUERTO RICO
Hewlett-Packard Inter-Americas
Puerto Rico Branch Office
Calle 272,

Edif. 203 Urg. Country Club
Carolina 00924

Tel: {809) 762-7255

Telex: 345 0514
SOUTH CAROLINA
P.O. Box 6442

6941-0N. Trenholm Road
Columbia 29260
Tel: (803) 7826493
TENNESSEE

8914 Kingston Pike
Knoxville 37922

Tel: (615) 523-0522

3027 Vanguard Dr
Director's Plaza
Memphis 3813!

Tel: (901) 346-8370
‘Nashville

Medical Service Only

Tel: (615) 244-5448
TEXAS

4171 North Mesa

Suite C110

El Paso 79902

Tel: (915) 533-3555

P.O Box 1270

201 E. Arapaho Rd
Richardson 75080
Tel: {214) 231-6101

P.O. Box 42816

10535 Harwin Dr
Houston 77036

Tel: {713) 776-6400
‘Lubbock

Medical Service Only

Tel: (806) 799-4472

205 Billy Mitcheil Road
San Antonio 7822
Tel: (512) 434-8241
UTAH

2160 South 3270 West Street
Salt Lake City 84119
Tel: (801) 972-4711

VIRGINIA

P.0. Box 9669

2914 Hungry Springs Road
Richmond 23228
Tel: (804) 285-3431
Computer Systems/Medical Only
Airport Executive Center
Suite 111

5700 Thurston Avenue
Virginia Beach 23455
Tel: (804) 460-2471
WASHINGTON
Bellefield Office Pk,

1203 - 114th Ave. SE.
Bellevue 98004

Tel: (206) 454-3971

TWX: 910-443-2446

P.0. Box 4010
Spokane 93202

Tet (509) 535-0864
‘WEST VIRGINIA
Medical/ Analytical Only
4604 Mac Corkle Ave., SE.
Charleston 25304
Tel: (304) 925-0492

WISCONSIN

150 South Sunny Slope Road
Brookfield 53005
Tei: (414) 784-8800

FOR U.S. AREAS
NOT LISTED:

Contact the regional office
nearest you:

Atlanta, Georgia . North Holly-
wood, Cafifornia . _Rockville,
Maryland. . Rolling Meadows,
llinois. Their complete addresses
are listed above

‘Service Only
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