






















































































































9020 Adjustments 6-1 

'----________________ �~�l�l�c�M�6�~�1� _ 9020 Adjustments . 

Print Quality 
The internal thermal printer has tVJO adjustment cams, one on each side of the printer. To obtain 
maximum print quality, loosen the cam lock bolts on both sides, adjust the cams while printer is 
operating for maximum print quality, and tighten the lock bolts. 

Adjustment Cams 
and Lock Bolts 

Print Quality Adjustment 
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Keyboard Language Resistors 
The keyboard can be configured to one of several languages. Reconfigurations can be done in the 
field. To reconfigure a keyboard, change resistors on keyboard electronics board and change 
keycaps. 

To change resistors: 

1. Turn off computer and unplug power cord from ac outlet. 

2. Remove keyboard from computer and place keyboard upside down on an antistatic surface. 

3. Determine current configuration by noting the placement of the language resistors. Deter­
mine desired configuration according to table. A "1" indicates a resistor is installed at that 
location; a "0" indicates there should be no resistor at that location. Add and/or remove 
resistor(s) to match the desired configuration. Resistor part number is 0698-3441. 

Language Resistors 

Keyboard Language Resistors 

Keyboard Language Resistor Configurations 

R16 R17 R23 R24 

English (ASCII) 1 1 1 1 
Katakana (Japanese) 1 1 0 1 
Svenska (Swedish) 1 0 1 1 
Suomeks (Finnish) 1 0 1 1 
Espanol (Spanish) 1 0 0 1 
Deutsch (German) 1 1 1 0 
Francais (French) 1 1 0 0 
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CRT Displays 
Intensity Adjustment 
The intensity adjustment dial is located in the same place on all 9020 CRT displays. 

Intensity 
Adjustment 
Dial 

Intensity Adjustment Dial 

Voltage Selection (9020A and 9020C) 
The 9020A and 9020C color displays have voltage selector switches on the back. The switches can 
be set so that the display operates on one of two nominal line voltages, as indicated by the 
drawings. 

Fuse 

Power Cord __ ---I-y I 

Connector 
D 
115V 

D 
220V 

9020A Display 
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~ 

19 
I 

/ 
Light Pen 
Connector 

0 

1 

~ 

~(I~ /' .-J 
/ / 

Fuse Power Cord Voltage Selector 
Connector Switches 

9020C Display 

CRT Refresh Switch (9020A) 

oJ 88-127V [j 
198-250V 

110 Vac 

d 88-127V [fJ 
198-250V 

220 Vac 

The 9020A has a CRT refresh switch mounted underneath the display. The switch has two 
positions: 50 Hz and 60Hz. The switch should be set to match the local line frequency. As you face 
the front of the display, 60 Hz is selected with the switch to the left and 50 Hz is selected with the 
switch to the right. 

Intensity 
Adjustment 
Dial 

Display Self Test Button 
(9020B and 9020C only) 

SO/60Hz CRT 
Refresh Rate Switch 
(9020A only) 
(left = 60Hz; 
right = 50Hz) 

Display Self Test or Refresh Switch and Adjustment Dial 
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Self Test Switch (9020B and 9020C) 
The 9020B and 9020C have a self test switch mounted underneath the display. Pressing the switch 
displays a test pattern. The pattern is displayed as long as the switch is pressed. When the switch is 
released, the pattern is no longer displayed. 

Blinking Overline 

Test Pattern for the 90208 Display 

Blinking Underline Blinking Characters 

Test Pattern for the 9020C Display 
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Aligning the 9020A Display 
1. Load the TEST operating system using the System Functional Test discs. 

2. Load the mainframe test disc and select AGRAPHICS, INTERACTIVE. 

3. Step through the procedures as directed. 

Note 
The video board contains all clamp pots, gain pots, and test points. The 
sweep board contains the screen grid adjustment, as well as several 
other adjustments. 

HORIZONTAL 
CENTER 

SCREEN 
GRID 

9020A Video Board Pots and Test Points 

9020A Sweep Board Adjustments 

CLAMP POT, 
BLUE 

GAIN POT, 
BLUE 

TP201, 
BLUE 

GAIN POT, 
RED 

CLAMP POT 
RED 

TP101, RED 

09020·90035, rev:l!85 
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Converging the 9020C Display 

l. Run the System Functional Tests using the MAINFRAME TEST PROGRAMS disc. Select the 
test for color graphics (CGRAPHICS) then select the CONVERGE option. 

2. Open the door located just to the right of the screen (on the display case) to expose 39 
alignment locations and the alignment tool; the 39 alignment locations are organized in 
rows by adjustment number (13 in all) and in columns by color (red, blue, and green). 
Remove the alignment tool from inside the door by pressing its top. 

3. A small white plus sign ( + ) is displayed in one area. Additionally, the number 1 appears 
along the right hand edge of the display to remind you of the row of alignment locations 
you should use to adjust the convergence. Use the alignment tool to merge (if necessary) 
the red, blue, and green pluses by turning the appropriate control for the color you are 
moving. For example, adjusting the alignment location in row one, column one (the red 
column), moves the red plus. 

Adjusting the alignment locations causes the pluses to move across the screen according 
to the following rules: 

a. the red plus moves along a line from lower left to upper right. 

b. the blue plus moves along a vertical line. 

c. the green plus moves along a line from upper left to lower right. 

You may find that the easiest way to merge the pluses is to first merge the red and green 
pluses together (forming a yellow plus). Next merge the blue plus (which now lies directly 
above or below the yellow plus) into the yellow plus, forming a white plus. 

Note 
If the character displayed is a white plus with shaded (colored) edges 
rather than completely separated pluses, very little adjustment is 
needed. Even when the three colored pluses are correctly merged, a 
small amount of colored "fringing" may appear around the edges. 
This is normal. 

4. After you are satisfied with the adjustment for alignment location one, press ~. 
Another white plus appears; this is for alignment location 2. Adjust locations 2 through 13 
in the same manner as indicated in step 3 above. 

5. If you are not satisfied that all pluses are properly merged, steps 3 through 4 may be 
repeated as many times as necessary. When you are completely satisfied that the display 
is converged, press ~ to exit the routine. 

09020-90035. rev: Jl85 
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9020 Peripherals Ilc~erl 
~----------------------------------------------------~ 

CAUTION 
DO NOT OVERLOAD THE POWER SUPPLY BY USING MORE 
HP 27123A, HP 27125A, OR HP 50961A INTERFACE CONNEC­
TIONS THAN CAN BE SUPPORTED. 

An HP 9020B with a lO-megabyte winchester disc drive must not have more than one of the 
following I/O cards installed in it if the MPB and I/O card cages are full. An additional card may be 
added for each MPB or I/O slot that is unoccupied. Because these interface cards can power 
external devices, they may exceed the per-slot power budget specified by the HP-CIO standard. 
Therefore, consider them to take the power of two interface cards. The I/O cards concerned are: 

• HP 27123A when powering an HP 98028A SRM MUX. 

• HP 27125A LAN/500 Link Interface. 

• HP 50961A Option 500 (27123A with SRM Coax Adapter). 

Select Codes 

Select 
Code Usage 

0 Display Alphanumeric 
1 Display Graphics 
2 110 Slot #2 
3 110 Slot #3 
4 110 Slot #4 
5 110 Slot #5 
6 Keyboard, Printer, Real-Time Clock, 

Beeper, Optional Input Device 
7 Internal Mass Storage 

09020-90035. rev:7/85 
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HP-CIO Interface Cards 

HP 27110AlB Standard HP-IB 

Features 
• IEEE-488-1978 compatible. 

• Supports DMA with two modes of performance: High Speed Mode for operation with fixed 
discs or other high-speed peripherals, and Standard Mode for instruments and slower 
peripherals. 

• Supports up to 14 device loads. 

• Selectable HP-IB controller or slave capabilities and parallel poll capabilities (BASIC Language 
System only). 

• Built-in hardware self-test. 

Configuration 
The normal switch settings are shown in the next figure. 

The switch functions are: 

Sl-S5: Address 30 (decimal); Sl is Least Significant Bit 
S6: System Controller On 
S7: Normal Speed 
S8: Test Mode 1 

High-speed devices can run on a normal-speed bus, but run slower than their capacity. Normal­
speed devices cannot run on a high-speed bus. The following are examples of high-speed devices: 

• disc drives 

• 7971A tape drive 

• 2608S and 2631B/G printers 

09020-90035. rev: 7/85 



LOAD RESISTOR PACK 
IN NORMAL-SPEED POSITION 
OR IF NOT SYSTEM CONTROLLER 
IN HIGH SPEED 

9020 Peripherals 7-3 

MOVE LOAD RESISTOR PACK 
HERE FOR HIGH-SPEED OPERATION 
AND SYSTEM CONTROLLER 

/--..-----S7: 

'UP FOR NORMAL SPEED 
'DOWN FOR HIGH SPEED 

HP 27110A/B HP-IB Interface Card 

27110AlB 
HP-IB Interface 

09020-90035. rev. 7/85 

(27110-63001 

Pin & Socket 
Connector 

1st 

Device 

HP-IB Connector 

2nd 

Device 

High Speed: 1m/Device Load, 15m Max. 
Normal Speed: 2m/Device Load, 20m Max. 

HP 27110A/B HP-IB Interface Cabling 

n'" 
Device 

-J 
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HP-IB Cables 

Product Length 
Number (in metres) 

*92220R 0.3 
10833D 0.5 
10833A 1.0 

*82977A 1.0 
108338 2.0 

*829778 2.0 
10833C 4.0 

8120-3448 6.0 
8120-3449 8.0 

* Right Angle Connector 

HP 27112A General Purpose 110 (GPIO) 16-Bit Parallel 

Features 
• Choice of programmable operating modes (clocked or transparent) for ease of use with instru­

mentation . 

• 5upports + 5V level on all input and output signals, plus an optional + 12V level on output 
signals. 

• Programmed data detection for either positive true or ground true levels. 

• Independent 16-bit input and output buses and storage registers. 

• Two control and two status lines. 

Configuration 
The normal switch settings depend on which peripheral device is connected to the GPIO. The 
9885M15 Flexible Disc Drive and the 97060A Graphics Processor require the GPIO switch settings 
shown in the next figure. 

The switch setting functions are: 

5W1 

5W2 

51: DIN - Negative True 
52: CTL and 5T5 - Negative True 
53: P5ET - Negative True 
54: PDIR - Negative True 
55: DOUT - Negative True 
56: PEND - Negative True 
57: PFLAG - Negative True (97060A) 

- Positive True (9885M/5) 
58: PCNTL - Negative True 

51: Bidirectional Bus - Disabled 
52: Internal Handshake - Disabled 
53: Full/Pulse Handshake - Disabled (9885M/5) 

- Enabled (97060A) 
54 and 55: Data Clocked On Ready To Busy Edge Of PFLAG (Leading Edge) 

09020-90035. rev. 7185 



9020 Peripherals 7-5 

W1, W2, W3 

E15 Jumper in 5V Position 

+5 Ci:!le+12 
E16 

Jumper in 12V Position 

W3 

W2 

S7: S3: 

-UP FOR 9885M/S -UP FOR 9885M/S 
-DOWN FOR 97060A -DOWN FOR 97060A 

HP 27112A General Purpose 110 (GPIO) Interface Card 

09020-90035, rev'7185 



7 -6 9020 Peripherals 

To configure the GPIO card: 

1. Install jumpers in WI, W2, and W3, according to whether 5-volt or 12-volt logic levels are to 
be used. 

2. Set the card's switches for proper operation. 

3. If necessary, increase the delays on the card as follows: 

Two one-shots (EI5) on the GPIO card generate the write delay and the internal handshake 
delay. The write delay one-shot provides approximately 100 nsec for the output data to 
settle. When extra-long cables are used. or when the peripheral device requires additional 
settling time for the data. the delay can be increased by adding a capacitor between pins 1 
and 4 of the socket at E16. 

The formula for selecting the capacitor value is: 

C = (T-I00)/1.5 

where 

C = additional capacitance (in pf) 
T = total time delay required in nsec 

The internal delay one-shot provides a delay of approximately 3 usec between the assertion 
of PCNTL and the assertion of FLAG. The delay can be increased by adding a capacitor 
between pins 5 and 8 of the socket at E16. 

The formula for the value of the capacitor is: 

C = (T-3000)/3 

where 

C = additional capacitance (in pf) 
T = total time delay required (in nsec) 

27112A 
GPIO 

Interface 

Std. Cable. 5m 

Pin & Socket 
Connector 

(27112-60006 
or 

27112-63002) 

(Included) 

5O-Pln Female 
Connector 

HP 27112A GPIO Interface Cabling 

97060A 

3xBNC. 2m (Included With 97060A) 

Hp·IB Cable. Not Included 

Unterminated 

Color 
Monitor 
Such As 

HP 13279B 

To 9111 A Tablet 

Interconnecting the HP 97060A Graphics Processor 

09020·90035. rev.T85 
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HP 27122A Remote Job Entry (RJE) 
Features 

.1,200 to 19,200 baud rates. 

• Compatible with EIA RS-232C and CCITT V.24 specifications. 

• Supports Bell type 2088. 2096, and 212 data sets or equivalent. 

• Supports Siemens MSV2 protocol. 

• Works with full or half duplex modems, and supports AUTO ANSWER and ORIGINATE. 

• Provides link control functions: line bid, normal and transparent data modes, all responses, 
and link termination. 

• Assures data integrity with CRC error checking. 

• EBCDIC character recognition. 

• Space compression/truncation. 

27122A 
RJE 

Interface Pin & Socket 
Connector 

25-Pin~tf:H:J 

~customer SUPPlied----'1 

HP 27122A Remote Job Entry (RJE) Cabling 

09020-90035, rev:7lS5 
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HP 27123A Shared Resources Manager (SRM) 
Features 

• Data transmission rate is 700 Kbits/sec. 

• Access to the network through rotary polling on an HP 98028A Multiplexer (part of the SRM 
product). 

• All transmissions are broadcast to all connections on the HP 98028A Multiplexer. 

• Packets can contain up to 512 data bytes. 

• Reception of packets is acknowledged. 

• Remote file access to create/open/purge a file/directory, read/write bytes, set protection, and 
catalog. 

Configuration 
Ensure that the 8 switches are set to the binary equivalent of the assigned decimal node address. S 1 
is the MSB; S8 is the LSB. 

'97061 A = 10m 
B=25m 
C=60m 
D = 60m (un terminated) 

27123A 

SRM 
INTERFACE 

Sent's 2lXl 

0- Im __ c::f::P-
~TaOtherwarkstatian 

ar SRM Cantroller 

(50961-61600) 

0.7M 
CONNECTOR 

COAX CABLE 

HP 27123A Shared Resources Manager (SRM) Cabling 

09020·90035. rev: 7/85 
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HP 27125A Local Area Network Interface Controller (LANIC) 

Features 
• Implementation of IEEE LAN standards 802.2 type 1 and 802.3. 

• Provides LAN connection to HP 9000 Series 500 host computers. 

• Operates with baseband networks using Carrier Sense Multiple Access with Collision Detect 
(CSMA/CD). 

• Provides for connection and operation with Ethernet version 1.0. 

• 10 Mbps transfer rate. 
• 50 metres distance between LANIC and attachment unit. 

Configuration 
• There are no switches to be set. 

• All node hardware must conform to the same standards. 

• Remove and throwaway jumper W3. 

• Record the link Address-08 00 09 (plus xx yy zz from the NOVRAM). 

27125A 

LANIC 

U26 c==J 
NOVRAM 

c::I:J 
FUSE 

EPROM 

I 

C=:Jc=J 
U9? U95 

LEOs 

REO GREEN 

QQ 

J1 

I/O CHANNEL 

CONNECTOR 

• • 
JUMPER (W3) 

(Removed for 

I 

HP 9000 Series 500) 

LAN 
CONNECTOR 

II 
1L--_-----11 [~~~~~~~:;=====1 

CARD CONNECTOR CABLE 

1 METER CONNECTOR CABLE 

(27125-63001) (STUB) 
B===---

15 PIN AUI 
or 
AUI CABLE 
or 
ETHERNET BRANCH CABLE 
or 
THIN MAU CABLE 

OPTION 001. Ethernet Cable (stub) 
(27125-63002) 

HP 27125A LANIC Cabling 

09020·90035, rev:7/85 
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HP 27128A Asynchronous Serial Interface (ASI) 
Features 

• Switch selectable and software programmable baud rate; up to 19,200 bits per second. 

• EIA RS-232C, ccrn V.24, and ccrn V.28 compatibility. 

• Asynchronous transmission in simplex, full duplex, and echoplex mode. 

• Programmable format control and built-in framing error, overrun error, and parity checking. 

• Break detection, support for X-ON/X-OFF and terminal emulation mode. 

Configuration 
The normal switch settings are as shown in the next figure. 

S 1: Single Text Termination; 

S2: Hard wired; 

S3: No Parity; 

S4: Bits Per Character; 

S5 to S8: 

S5 

Down 
Down 
Down 
Down 
Down 
Down 
Down 
Down 

Up 
Up 
Up 
Up 
Up 
Up 
Up 
Up 

• Typical modem 

** Typical direct connection application 

Up - Single Text Termination. (Typical) 
Down - Not Single Text Termination. 

Up - Device directly connected. 
Down - Device Not Directly Connected. (Mod­
em use) 

Up - No Parity. (Typical) 
Down - Odd Parity. 

Up - 8 Bits Per Character. (Typical) 
Down - 7 Bits Per Character. 

Baud Rate; (See table) 

ASI Baud Rate Switches 

Switches 

S6 S7 S8 BAUD Rate 

Down Down Down 50 
Down Down Up 75 
Down Up Down 110 
Down Up Up 134.5 

Up Down Down 150 
Up Down Up 300 
Up Up Down 600 
Up Up Up 900 

Down Down Down *1200 
Down Down Up 1800 
Down Up Down 2400 
Down Up Up 3600 

Up Down Down 4800 
Up Down Up 7200 
Up Up Down **9600 
Up Up Up 19200 

09020·90035. rev:7/85 
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HP 27128A Asynchronous Serial Interface (ASI) Card 

09020-90035, rev: 7/85 
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Terminal Cabling 

Pin & Sockel 
Connector 

Any of these ... 

I~/--------------------------------~\' 
ASI Interface Cables 

13232U Modem 
~Eliminator r;"h 

~ 

uJ~O~~_'_OO_'_~--"-----~ 

F ....... DB25P (ISO 2110) 

_08255 

are compatible with any of these. 
(~/--------------------------~\\ 

Peripheral 

D 2647F 

30-Pin 

13242N (Sm) Or 2601 A 

ro------B 2686A 
2624B (Port 2) 

92218A (15m) 2626A (Port 2) 
2S·Pin 45&01 AlB 

911644A 

2622A. 2623A 
26248 (PorI 1). 
2626A (Port 1). 
2627 A. 2703A 

50-Pin 

40242M (5M) 

~392A 
OR a 2392A 
OPT. 301 

25 PIN 

f} 17255D ==a Laserjel 
2686A 

@ 5061-4215 9816A15 a 9817A1H/L 

(4.9M) 98626A 
98628A 

~ 
92221M --a 45710A 

(1.5M) 

~ 82974A 
~----=41 

1.5M 
9807A 

HP 27128A ASI Interface Cabling 

09020·90035. rev. 7/85 
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HP 27130AlB Asynchronous 8-Channel Multiplex 

Features 
• CCITT V.28 and EIA RS-232C compatible. 

• Supports simplex, echoplex, or full-duplex mode (asynchronous transmission only). 

• Selection of data transmission attributes can be performed independently on each channel. 

• Local intelligence reduces time consumed by the CPU during 1/0 transactions by offering edit 
functions, special character recognition, and handshake protocol control. 

• Parity, overrun, and framing errors are sensed locally to detect transmission errors. 

• X-ON/X-OFF (both directions) and ENQ/ACK (one direction, host sending ENQ) handshaking 

27130AlII 
AS! -

or 
8120·4076) 
(Included) 

5{)-Pm Connl'ctPT 

Female [)B255 

R5-232C Connection P ..... 
(28658·60005 or 21828·60001) 

Peripheral Cable 

~ 
~ 

Included W'2601 

40242M (5M) 

25·Pin 

Peripheral 

2647F 

2622A. 2623A 
26248 (Port 1). 
2626A (Port 1). 
2627A 

26248 (Port 2) 
2626A (Port 2) 

2601 A 

i1TMl 3R 
J.-.1h ~ 2392A OPT. 301 ~ 25 PIN 2392A 

ItA....- 13242G (5M) £1h 
~-----<===~ 25 PIN 26118A 

HP 27130A/B Asynchronous 8-Channel Multiplex Cabling 

09020·90035, rev: 7/85 



7-14 9020 Peripherals 

HP 27140A Modem MUX Interface 

Features 
• Supports up to six EIA RS-232C/CCITT-V.22 compatible devices. 

• Consists of interface card, cable, and connection panel. 

• Provides control lines and handshaking for asynchronous modems and uucp networking. 

• Direct DCE style connection. 

• DTE style connection with HP 92219Q cable. 

Configuration 
There are no switches to set on the HP 27140A card. 

27140A 
MODEM 

MUX 

50-PIN 

PIN and SOCKET 
CONNECTOR 

1.0M 
(28659- 63002) 
(included) 

FEMALE DB25S 

RS-232C Connection Panel 
(28659-60005, Included) 

30-Pin 

13242N (5m) Or 

ro------8 
92218A (15m) 

25-Pin 

50-Pin 

40242M (5M) 

S 
OR 

9 2392A OPT. 301 
25 PIN 

~ 172550 ~ 
~~---~ 

5061-4215 

P= 9 (49M) 

P= 
92221M 

=9 
(1.5M) 

e- 82974A --a 1.5M 

HP 27140A Modem MUX Cabling 

Peripheral 

2647F 

2801 A 
2118A 
21248 (Port 2) 
2121A (Port 2) 
45eOl"'B 
~A 

2622A, 2623A 
26248 (Port 1). 
2626A (Port 1). 
2627 A, 2703A 

23I2A 

9816"'5 
9817AIHIL 
98621A 
98628A 

45710A 

9807A 

09020-90035. rev. 7185 



HP 97062A Color Video 

Features 
• Medium-resolution interface to 19-inch color monitor. 

• Produces RS-343-compatible signals across three coaxial cables. 

• Uses four memory planes to display 16 colors from 4096 available. 

• Supports all Graphics/9000 plotter commands including area shading. 

2 Meters 

HP 97062A Color Video Interface Cabling 

09020-90035. rev. 7/85 
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Color 
Monitor 
Such As 

HP113279B 
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HP 2885A LAN 9000 Local Area Network 
Features 

• HP-IB interface to host CPU. 

• Coax cable with baseband signaling. 

• 10 Mbps data signaling rate. 

• Minimum separation between nodes is 2.5 metres. 
• Nodes can be up to 40 metres from the coax cable. 
• Masterless protocol, Carrier-Sense Multiple Access with Collision Detection (CSMA/CD). 

• Up to 500-metre segment coax length and up to 100 nodes per segment. 

• Supports broadcast and multicast addressing. 

• User-executable diagnostics which can be run Simultaneously with other network services. 

Configuration 
Before you install the HP-IB card, ensure that the resistor pack is installed in socket U74 (normal 
speed) and that the switches are set in these positions: 

Set the bus address of the LAN unit to a by setting the switches on the back of the unit to these 
positions: 

27110A 
HP-IB 

Interface 
(Included 
With Std. 

2285A) 

Maximum of 
100 Nodes 

1150-1627 
50 Ohm Terminator 

: Ethernet 1.0 Coax I 

r 2.5m Min. --1 

SOOm Max. 

HP 2885A LAN 9000 Local Area Network Cabling 
09020-90035. rev. 7185 
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L---________________ ~II~a8~&1 _ 9020 Replaceable Parts . 

Exchange Parts 

Fig. Index New Rebuilt 
No. No. Part Number Part Number Description 

5-2 6 09855-67980 09855-69980 Power Supply Assembly 
5-2 - 09855-66571 09855-69571 Display Interface Module 

5-10 1 09855-66531 09855-69531 Keyboard Electronics Board 
5-10 3 09855-67131 09855-69131 Keyswitch Board 
5-3 5 09855-66552 09855-69552 Printer Motor Drive Board 
5-6 8 09855-66561 09855-69561 9130K Controller Card 
5-9 1 09130-67600 09130-69600 9130K Flexible Disc Drive 
5-6 8 09855-66560 09855-69560 Winchester 110 Card 
5-6 8 0950-0886 09855-69886 Winchester Disc Controller 
5-8 1 09133-67102 09133-69102 Fixed Disc Mechanical Drive 
5-8 2 09133-67101 09133-69101 Fixed Disc Electronics Board 

5-11 1 09836-66550 09836-69550 98760A Power Supply Board 
5-11 2 09836-66540 09836-69540 98760A Sweep Board 
5-11 3 09836-66541 09836-69542 98760A Video Board 
5-11 4 98760-66573 98760-69573 98760A Alpha/Interface Board 
5-11 5 98760-66575 98760-69575 98760A Graphics/Digital Video Board, ASCII 
5-11 5 98760-66576 98760-69576 98760A Graphics/Digital Video Board. Katakana 
5-5 2 5061-6803 97043-69803 Floating Point CPU 
5-5 2 5061-6806 97044-69806 lOP Finstrate (Rev. 3.1) 
5-5 2 5461-4232 97040-69232 256K RAM Board 
5-5 2 5061-6805 97047-69805 512K RAM Board 
5-5 2 5061-7704 97046-69704 1M RAM Board 

Non-Exchange Parts 

Fig. Index Part Number Description 

5-5 3 5061-4224 Processor Stack Clock Board 
5-5 4 5061-4263 Processor Stack Motherboard 
5-5 2 5061-6806 lOP Board (Rev. 3.1) 
5-5 2 5061-4228 lOP Buffer Assembly 
5-5 2 97043-69235 CPU Board (5061-4235) 
5-5 2 5061-6803 Floating Point CPU 
5-5 2 5061-4232 256K RAM Board 
5-5 2 5061-6805 512K RAM Board 
5-5 2 5061-7704 1M RAM Board 
5-6 8 09855-66562 Bootstrap Loader Card 
5-3 4 09855-66551 Printer Logic Board 
5-3 7 09845-67163 Printhead 
5-3 8 09855-66555 Printhead Interconnect Board 
5-4 10 09845-67161 Printhead Chip Module 
5-2 28 09855-66500 Motherboard 
5-6 1 09855-66501 110 Backplane 
5-2 15 3160-0377 Fan 

5-11 7 98760-66500 98760A Display Motherboard 

09020·90035, revJI85 
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Product Support Tools 

Part Number Description 

09855-67004 Power Supply Discharge Tool 
5040-7433 Keycap Removal Tool 

09020-10010 Test Pack 
09020-80038 HP 9000 Model 520 Computer Service Manual Package 
09815-20602 Paper Spindle Tool 

Extender Board 

Description 

HP-CIO Extender 

Product Support Documentation 

Part Number Description 

09020-80038 Service Manual Package, which includes: 
09020-90037 Service Manual for the HP 9000 Model 520 
09020-90011 Installation and Test for the HP 9000 Model 520 
09040-90040 Series 500 Site Preparation Manual 
98770-90030 Service Manual for the HP 98770A Display 
98780-90030 Service Manual for the HP 98780A Display 
5955-6587 Sales and Support Offices 
9282-0989 2" 3-Ring Binder 
09020-90008 Manual Assembly Instructions 
9211-3778 Package Shipping Carton 

HP Printer Replacement Paper 

Part Number Description 

9270-0640 English-dimensioned, black print 
9270-0641 English-dimensioned, blue print 
9270-0642 Metric-dimensioned, black print 
9270-0643 Metric-dimensioned, blue print 
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Covers 
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Covers Parts List 

Index HP 
Number Part Number Quantity Description 

1 5041-3449 2 Exterior Door 
2 5041-3456 1 Front Cover 

0403-0374 2 • Bumper, Square Self-Adhesive. 
3 09855-60371 1 Rear Cover 

2190-0010 6 • Washer, Lock, Ext T. 
3050-0071 6 • Washer, Rat, MTLe. 
0905-0960 6 • O-Ring. 

4 5041-3455 1 Keyboard Bezel 
4040-2047 2 • LED Lens. 
0905-0129 2 • O-Ring 0.145-lnch. 
1390-0064 4 • Receptacle, Ball Stud. 
5041-3450 1 • Filler Key, Left. 
5041-3451 1 • Filler Key, Right. 

5 7200-1698 2 Door Trim 
Labels 

I 
5955-8036 I 1 10 FCC Compute, Complianc. Label 
7121-3107 1 • Special Function Key Label 
7121-3493 1 • Interlock Warning Label 



8-6 9020 Replaceable Parts 

Chassis Components Parts List 

Index HP 
Number Part Number Quantity Description 

Miscellaneous Hardware 

I 0515-0389 I I Screw, Machine, M3.5. 
0515-0653 Screw, Tapping. 3.6 x 1.34. 

Components 
1 09855-67904 1 Complete Casting. 
2 0050-2096 1 Partial Casting, Right Front (as seen from front). 
3 0050-2095 1 Partial Casting, Rear. 
4 0050-2094 1 Partial Casting, Left Front (as seen from front). 
5 0403-0106 5 Rubber Foot. 
6 09855-69980 1 Power Supply Assembly. 
7 1390-0595 4 Captive Screw. 
8 4040-2050 1 Power Supply Guide (bottom of power supply bucket) 
9 1600-1235 1 Power Supply Bucket. 
10 4040-2040 2 Power Supply Side Clamp. 
11 0330-0359 1 Long Mounting Foam Support (inside power supply bucket). 
12 1600-1216 4 Door Hinge. 
13 1600-1217 1 Left Strap. 
14 1600-1218 1 Right Strap. 
15 3160-0377 3 9.5 VDC Fan. 
16 0590-1453 8 Fan Clip. 
17 8120-3551 1 Rexible Disc Drive Power Cable. 
18 8120-3599 1 Ground Cable. 
19 1600-1210 1 Alternate Cursor Control Bracket. 
20 1600-1230 1 No Printer Cover. 
21 5041-3457 1 Base. 
22 8120-3553 1 Fan Cable. 
23 8120-3558 1-- Alternate Cursor Cable Assembly. 
24 8120-3559 1 Keyboard Power Cable. 
25 8120-3562 1 Keyboard/lOP Bus Cable. 
26 1531-0226 1 Roller/Bushing Assembly (under back of base). 
27 1480-0051 2 Roller Axle. 
28 09855-66500 1 Motherboard. 
29 09855-60200 1 110 Door Assembly. 
30 1600-1226 1 Mass Memory Cover. 

98170A and 98780A Displays 
0050-2091 1 Casting 

09855-69571 1 Display Interface Module (DIM). 
1600-1237 1 lid. 
1531-0231 2 Pivot. 

31 09855-67903 1 Display Connector Plate. 
32 8120-3556 1 Display Data Cable (Long Cable). 
33 8120-3563 1 Display Power Cable (Short Cable). 



NOT SHOWN: 19, , 20 22,23,26,27,28 
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Printer Printhead 
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Printer Parts List 

Index HP 
Number Part Number Quantity Description 

09855-67950 Printer 
1 0380-1502 4 PC Board Fastener 
2 0403-0268 2 4.50 inch PC Board Guide 
3 0510-1196 1 Slider Clip 
4 09855-66551 1 Logic Board 
5 09855-69552 1 Motor Drive Board 
6 09855-66554 1 Paper Sense Board 
7 09845-67163 1 Printhead 
8 09855-66555 1 Printhead Interconnect Board 
9 1205-0377 2 Printhead Heat Sink 
10 09845-67161 7 Printhead Chip Module 
11 1251-4819 28 Elastomate Connector, Long 
12 1251-4820 7 Elastomate Connector, Short 
13 1460-0636 2 Compression Spring 
14 1500-0530 1 Drive Belt 
15 1530-2025 1 Roller 
16 1530-2026 1 Platen 
17 1600-1201 4 Bezel Clamp 
18 1600-1333 1 Right Side Plate 
19 1600-1334 1 Left Side Plate 
20 3101-2564 1 Switches Assembly 
21 3140-0668 1 Stepper Motor and Connector 
22 4040-2057 1 Paper Guide Slider 
23 5040-8143 1 Roller Pulley 
24 5040-8144 1 Motor Pulley 
25 5041-1497 1 Lower Paper Guide 
26 5041-1498 1 Tear Bar 
27 5060-7463 1 Platen Assembly Pulley 
28 8120-3560 1 Paper Sense Cable 
29 8120-3564 1 Paper Advance Cable 
30 7101-0689 1 Bezel 
31 09855-67951 1 Paper Tray Assembly 
32 1460-1948 1 Wire Paper Guide 
33 4040-2038 2 Wire Guide Hinge 
34 0380-1161 2 Hex Standoff 
35 1818-1870 1 ROM 
36 1600-1264 1 Belt Guard 
37 4040-2079 1 Plastic Locator Guide, Right 
38 4040-2080 1 Plastic Locator Guide, Left 
39 8120-3994 1 Printhead Cable 
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Processor Stack Parts List 

Index HP 
Number Part Number Quantity Description 

1 97011-64403 1 Processor Cage (Without Cards or Clock) 
2 Stack Replacement Boards 

97043-69235 1 • CPU Board (5061-4235) 
97043-69803 1 • Floating Point CPU (exchange) 

5061-6803 1 • Floating Point CPU (new) 
97044-69806 1 • lOP Board (Rev. 3.1) (exchange) 

5061-6806 1 • lOP Board (Rev. 3.1) (new) 
5061-4228 1 • lOP Buffer Assembly 
5061-4232 1 • 256K RAM Board 
5061-6805 1 • 512K RAM Board 

97047-69805 1 • 512K RAM Board (exchange) 
97046-69704 1 • 1M RAM Board (exchange) 

5061-7904 1 • 1M RAM Board (new) 
09855-66525 1 • Load Board 

3 5061-4224 1 Clock Board 
4 5061-4263 1 Stack Motherboard 

5041-3463 2 • Motherboard Support 
5 1600-1353 1 Stack Door 

5180-5201 1 Label, Door Seal 
6 1400-1179 1 lOP Cable Clamp 
7 3160-0377 1 Fan 
8 1600-1353 1 lOP Connector Plate, Aluminum 

5041-3468 1 lOP Connector Plate, Black 
9 3101-2565 1 Processor Interlock Switch 
10 8120-3600 1 Processor Interlock Cable 
11 4040-2101 1 LED Window 
12 5041-3464 2 Card Guide 
13 4040-2114 1 Air Controller 
14 4040-2115 1 Air Controller Pivot 
15 1460-1981 1 Air Controller Spring 
16 8120-3806 1 lOP #2 Cable 

8120-3807 1 lOP #3 Cable 

09020-90035, rev. 7/85 
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110 Cage 



9020 Replaceable Parts 8-13 

I/O Cage Parts List 

Index HP 
Number Part Number Quantity Description 

1 09855-66501 1 VO Backplane. 
2 8120-4017 1 VO Interlock Cable and Switch. 
3 0403-0434 1 VO Front Card Guide. 
4 0403-0435 1 VO Rear Card Guide. 
5 7121-3061 1 VO Card Guide Label (Select Codes). 
6 09855-60200 1 VO Door Assembly. 
7 1600-1226 1 Mass Memory Cover. 
8* 110 Cards and Parts 

09855-69560 1 Fixed Disc Drive VO Card. 
8120-3801 1 • 2 Pin Controller Interconnect Power Cable. 
8120-3789 1 • 20 Pin Controller Interconnect Cable. 
8120-3788 1 • 34 Pin Controller Interconnect Cable. 
8120-3803 1 • 50 Pin Controller Interconnect Cable. 
0380-1562 4 • Fixed Disc Controller Standoffs. 

09855-69886 1 Fixed Disc Drive Controller. 
1818-1989 1 • Fixed Disc Drive Program ROM. 

09855-66562 1 Bootstrap Loader Card. 
** 09020-80000 1 • Loader/ID ROM (for Fixed Disc Drive or Bootstrap Loader 

Card). 
** 09020-80001 1 • Loader/ID ROM (for Fixed Disc Drive or Bootstrap Loader 

Card). 
09855-69561 1 9130K Aexible Disc Drive Controller. 

1818-1897 1 • Aexible Disc Controller ROM. 

* For Interface Card information. see the 520 Installation Manual. 09020·90011, Appendix A 

** When ordering the Loader/lD ROM, the serial number of the computer must be given to the individual taking the order. The serial number is 
programmed into the replacement ID ROM. Boot Loader ROM 09020-80001 is required for systems using 1 Megabyte RAM boards and 
UNIX 4.0 or BASIC 2.0. The Boot Loader ROM can be used with other RAM configurations if UNIX 4.0 or BASIC 2.0 is used. Boot Loader 
ROM 09020-80000 can be used with UNIX 4.0 or BASIC 2.0 (or any previous software) as long as the stack does not contain a 1 Megabyte 
board. The above part numbers are replacement part numbers. The ROMs will be labelled 1818-3467 (Rev. A) or 1818-3461 (Rev. B). 

09020-90035, rev: 1185 
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ACModule 

AC Module Parts List 

Index HP 
Number Part Number Quantity Description 

1 09855-67901 1 110V Ac Module. 
09855-67902 1 220V Ac Module. 

2 09855-67101 1 1l0V Ac Power Switch. 
09855-67102 1 220V Ac Power Switch. 

3 8120-3554 1 1l0V Ac Module Cable. 
8120-3580 1 220V Ac Module Cable. 

4 4040-2054 1 Switch Bezel. 
5 9135-0163 1 Line Filter. 
6 4040-2048 1 Ac Wiring Shield. 

7120-6157 1 Ac Danger Label. 
7121-3060 1 90-125V Line Voltage Label. 
7121-3062 1 220V Line Voltage Label. 
7121-2708 1 High Voltage Label. 

7 Ac Power Cords 
09855-61600 1 United States. 1l0V. 
09855-61601 1 Australia. 
09855-61602 1 Europe. 
09855-61603 1 CSA and United States. 220V. 
09855-61604 1 Switzerland. 
09855-61605 1 Great Britain. 
09855-61606 1 Denmark. 
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Winchester Fixed Disc Drive 

Winchester Fixed Disc Drive Parts List 

Index HP 
Number Part Number Quantity Description 

1 09133-69102 1 Fixed Disc Mechanical Drive. 
2 09133-69101 1 Electronics Board. 
3 1600-1306 2 Mounting Bracket. 
4 1600-1311 1 Bottom Cover. 
5 8120-3598 1 Ground Cable. 
6 8120-3800 1 Drive Power Cable. 
7 8120-3786 1 20 Pin Drive Cable. 
8 8120-3802 1 34 Pin Drive Cable. 



8-16 9020 Replaceable Parts 

Flexible Disc Drive 

Flexible Disc Drive Parts List 

Index HP 
Number Part Number Quantity Description 

1 09130-69600 1 9130K Flexible Disc Mechanical Drive. 
2 09130-66501 1 Electronics Board. 

* 09131-69600 1 9131G Flexible Disc Drive (with board). 
3 1390-0596 3 Captive Screw. 
4 1600-1212 1 Bucket Assembly. 
5 1600-1228 1 Bucket Cover. 
6 8120-3598 1 Ground Cable. 
7 4040-2056 1 Appearance Bezel. 
8 8120-3552 1 Power Cable. 
9 8120-3555 1 Logic Cable. 

* 9020 serial number prefix 2422 uses this disc drive. The electronics board cannot be ordered 
separately. 
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Keyboard 

Keyboard Parts List 

Index HP 
Number Part Number Quantity Description 

09855-67930 1 Keyboard (complete) 
1 09855-69531 1 Keyboard Electronics Board. 
2 1420-0302 1 4.8V RTCINVM Battery Assembly. 
3 09855-69131 1 Keyswitch Board. 
4 1820-2707 1 Processor/ROM (8048 - Bottom of board). 
5 3101-2595 - Keyswitch, Micro. 

3101-2596 - Keyswitch, Cortron. 
6 1390-0448 4 Snap-in Fastener. 
7 1440-0160 2 Pull Handle. 
8 1600-1234 1 Structural Strip, Front. 
9 1600-1236 1 Structural Strip, Rear. 
10 1390-0448 4 Ball Stud. 
11 3131-0494 2 Plastic Clip - Spacebar 

09020·90035, rev:7/85 
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Keycap Part Numbers 
The last four digits of the keycap part number are provided for each keycap. The first four digits are 
always 0371. For example. the "J" keycap is identified on the ASCII keyboard as 2632. To order 
the "J" keycap. order part number 0371-2632. 

All keycap configurations except ASCII have some keycaps highlighted. The highlighted keycaps 
differ from the keycaps on the ASCII keyboard. The ASCII keyboard is the exchange assembly in 
case of keyboard failure. Before returning a failed non-ASCII keyboard, remove all non-ASCII 
keycaps from the failed board and place them on the replacement keyboard . 

-- --- --2684 2677 2678 2674 2676 2679 2704 -- --- --2683 2682 2680 2675 2681 2685 2686 

• .2670. 
2670.2670 2670 

- --------2687 2689 2690 2691 2692 2693 2694 2695 2696 - --------2688 2697 2698 2699 2700 2650 2701 2702 2703 

• i 
i 

I 
2708 

• ••• iiii 
iiii 
lill 
iill 

2666 2667 2668 2669 

ASCII Keyboard 

French Keyboard 

Spanish Keyboard 

I 
I 

•••• "13126:'13125i 

I.' \ ..••.....•••..•.••.•...... , 

1.'11 3130 
. "'31333132! 

I.' .1 ..... 1.11 I I Ii 
2:108 266$ 3133 3132 3131 
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." .......... 1 ............. . 
•• ••• •• 

2610 1 2610 
.......... . 

"!I"'!!!!III! tIIll"tt'I' ____ !" 
IIIIIIII'I!!. • ,-,_,,_"1. 

2739 

German Keyboard 

I 
I 

I 
•••• •• 11 _ 2655 _ 3128 

•••• _ 2659 _3129 •••• lili 
2666 3133 3132 3131 

......... till • ........ . 

... ••• •• 26 I 0 .......... . 

I!!!!I!!!!!!!I! , !III 
tII1111111111I11 , "~'I 
II!!III!!!I'. ! IIII 
."11111111. I IIII 

2739 2108 2666 2687 2688 26&.l 

Katakana Keyboard 

-- --- -- . - ---- ----2684 2611 2678 2674 2676 2679 27fl4 • ll61~. 2681 2689 2690 2681 2692 2693 _ 2695 2695 __ ___ __ 267~. 2870 _ _ ______ _ 

2683 _ _ 2615 2681 2685 _ 2610 2688 2891 2688 _ 2700 2650 2101 2102 2103 

'I'IIII!!!!IIII •••••••••••••• 2705 2812 2613 2614 2615 2616 2617 2618 2619 2620 2621 2972 2962 2961 ............ -
2825 2825 2827 2626 2628 2630 263' 2632 2833 2634 2957 2956 2701 •••••••••••• 2106 2631 _ 1 2643 2955 2954 2608 2706 

2739 

Swedish/Finnish Keyboard 

I 
I 

I 
2708 

•••• iiii _ 2655 2655 3128 •••• 26$ 2S58 2660 3129 • ••• 2S62 2863 _ 3130 •••• 2666 3133 3132 3131 
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PRINTER 
PRINTHEAD 

INTERCONNECT 

[ MOTOR ] BOARD DRIVE POWER SUPPLY 
BOARD AND AC MODULE 

PRINTHEAD 
AND MOTOR 1 ACMODULE 

PRIMARY BOARD 

PAPER 

~ LOGIC J SECONDARY BOARD 
SENSOR BOARD BOARD SUPERVISOR BOARD 

I--
1/0 BACKPLANE 

[ ~) .. o",orn' PROCESSOR STACK MOTHERBOARD DISPLAY 
I CPU FINSTRATE 1 
I lOP FINSTRATE I lOP BUS 

L RAM BOARDS I L r--} 3 MASS STORAGE 
~ CONTROLLER SLOTS 

I 
BOOTSTRAP LOADER2 

I r-- I---

I I 
KEYBOARD 

CONTROLLER I CONTROLLER J ELECTRONICS 
BOARD 

I KEYSWITCH I 1 AVAILABLE 1/0 CARDS: 
BOARD HP-IB 

GPIO 

KEYBOARD PSI 
ASI (RS232) 

9130K WINCHESTER MUX 
FLEXIBLE FIXED SRM 

DISC DISC RJE 
DRIVE DRIVE RGB VIDEO 

2 BOOTSTRAP LOADER CARD 

MASS STORAGE USED IF NO WINCHESTER FIXED 
DISC DRIVE. 
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ACMODULE POWER 
SUPPLY MOTHERBOARD 

P81C(4) P81A J42(12) 
P81B J43(70) 
P82A J46 (36) 
P82B J47(50) 
P83A J45(50) 
P83B J44(24) 

1/0 
BACKPLANE 

(50)P1 
(50)P2 

DISPLAY 

(80)P3 } 
l:l~~ UPT04LOCARDS 

(80)P6 
(96)J40 J12 (60)P7 } 

NOTE 

PROCESSOR 
STACK 

NUMBER IN PARENTHESIS IS 
NUMBER OF PINS PER CONNECTOR 

PRINTER 

Computer Interconnection Diagram 

(80) P8 RESERVED FOR EXPANSION 
(60)P9 

ligl ~~ ~ } ~g~~~~~~~RL~AARg~~) ~~~gR 
(50) P13 RESERVED FOR EXPANSION 
(2) P14 10 DOOR INTERLOCK 

KEYBOARD OPTIONAL 
INPUT DEVICE 



PRIMARY BOARD 
RECTIFIER AND 
CAPACITORS 

!-=-'~---------_-4 + 19VUNREG 

1---......i-+o--9f~---::4;-~'II>---r--i--'---'--j FULL.BRIDGE 19VUNREG 
RECTIFIER 

-12V 

-.J 

~ 
PPON 

FA~CONTROl 

) NPFW 

SUPERVISOR BOARD I 

\0 
0 
I\:) 
0 

CJ 
iii' 

CQ 
D> 

~ 
\C 
cA 



110/220 

AC 
MODULE 

f\ 
110/220 

V 
POWER SUPPLY 

ASSEMBLY 

+5 

+19 

-19 

AC+ 

AC­

OG 

LG 

1/0 CARD 

MASS STORAGE CONTROL 

DISPLAY 

NOTES 

~ GROUNDPLANETOGROUNDPLANE 
~ LOGIC GROUND CONNECTION 

~ DIRTY GROUND 

£ WIRE CABLE 

~ RIBBCNCABLE 



B MODULE 

PROCESSOR 
STACK 

OPTIONAL 
INPUT 

DEVICE 

+3 

+5 

+6 

+12 

2 

() () () 

~ ~ :g 

~ 
~ 

~ 

,/ 

./ 

POWER SUPPLY 
ASSEMBLY 

g 
() () () I 

() () 
() () C/l 53 C/l 

C/l '{' I ~ ~ § ~ N '" '" 
Gl Gl 

§ 

~ 
MOTHERBOARD 

9020 Diagrams 9-5 

B 

-12 

MASS 
STORAGE 

#1 

jlO 
BACKPLANE 

MASS 
STORAGE 
CONTROL 

MASS 
STORAGE 

#2 

NOTES 

D!SPLAY 

CS5 + 5 VOLT CONTROL SENSE 
CS-12G ~ -12VOLTGROUNDCONTROLSENSE 

~ 
~ CONNECTION TO GROUND PLANE 

CS5 

+ 5 ~ ~~~~fg~I~~ %~~~~:rJrONTROL 

Voltage Sensing Diagram 
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LINE CORD 

AC 
#18 WIRE 

KEYBOARD 
MODULE 

1'0 CAGE LID 1'0 CAGE LID 

I 1 
#18 ~ 

1'0 DOOR ~ REAR FRONT MASS 
CASTING CASTING r--- STORAGE 

#1 

r-

#18WIRE 

~ 

10 CABLE 
110 CARDS POWER SUPPLY MASS 

TO PERIPHERAL ASSEMBLY LID STORAGE 
#2 

r-

I PC TRACE #18WIRE 

STUD 

OPTIONAL 
POWER SUPPLY STUD INPUT DEVICE 

1/0 BACKPLANE ASSEMBLY ~ AND 

STUD 
BUCKET AIR INLET 

SCREEN 

I RIBBON CABLE 

#18 
DISPLAY SCREW PROCESSOR SCREW WIRE 

STACK 
~ PRINTER 

Safety Grounding Diagram 
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SYSTEM CLOCK MEMORY PROCESSOR BUS 
(MPB) 1 

NOTES 
1 MEMORY PROCESSOR BUS INCLUDES: 

ADDRESS, DATA, BUS CONTROL,POWER 
AND GROUND, SELF-TEST 
MISCELLANEOUS CONTROL. 

2 MEMORY CONTROLLER 

3 RAM BOARDS CAN BE 256K, 
512K, OR PAIRS OF 1M BOARDS. 

4 REQUIRED WHEN RAM IS MADE 
UP OF SIX OR LESS 1 MEGABYTE 
BOARDS; OR ONE CPU, ONE lOP, 
AND ONE 512K RAM BOARD. 

lOP BUS 

CLOCK 
BOARD 

LOAD RESISTORS 

LOAD BOARD' 

CPU 
FINSTRATE 

CPU 

THERMISTOR 

Processor Stack Block Diagram 
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CHIP SELECTS 

TO 
MPS 

32 

MEMORY 
CONTROLLER 

256K RAM Finstrate Block Diagram 



MAPPER CAM 
REGISTER 
ADDRESS 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

CS 
SELECTED 

RaN 

3 
3 
3 

o 

9020 Diagrams 9-9 

Y ADDRESS 
SELECTED X AND Y ADDRESS SELECTS WORD 

BLOCK WITHIN THE BLOCK 
NUMBER 

0 4K WORDS 4K BYTES 4K BYTES 4K BYTES 4K BYTES - - -1 4K WORDS 4K BYTES 4K BYTES 4K BYTES 4K BYTES - - -
2 4K WORDS 4K BYTES 4K BYTES 4K BYTES 4K BYTES - - -3 4K WORDS 4K BYTES 4K BYTES 4K BYTES 4K BYTES 

U~,~ {I I 
0 4K WORDS - - -1 4K WORDS 16K BYTE 16K BYTE 16K BYTE 16K BYTE - - -2 4K WORDS RAM RAM RAM RAM - - -
3 4K WORDS 

:S~~ {I I 
0 4K WORDS - - -1 4K WORDS 16K BYTE 16K BYTE 16K BYTE 16K BYTE - - -
2 4K WORDS RAM RAM RAM RAM - - -3 4K WORDS 

U~~~ {I I 
0 4K WORDS - - -1 4K WORDS 16K BYTE 16K BYTE 16K BYTE 16K BYTE - - -2 4K WORDS RAM RAM RAM RAM - - -3 4K WORDS 

{I I 
NOT 

USED 

256K Memory Mapping Organization 
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i.if------LOGICAL MEMORY ADDRESS-------.....,·~I 
(27 BITS) 

o 1 2 3 

X=DON'T CARE 

29 30 31 

12 BITS 

4 8 

! 
CHIP ROW SELECT Y ADDRESS X ADDRESS 

PHYSICAL MEMORY ADDRESS 

17 18 31 

LOGICAL 
PAGE NUMBER 

MAPPER CAM DATA FORMAT 

256K Memory Mapping Operation 
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HEALER CAM HEALER RAM 
(DATA) (ADDRESS) 

0 

I 

/ 
/ 

/ 

~ 
l=HEALED LOCATION 

• 
• 
• 

31 0 31 32 39 

10 I DATA I c~ii: 1 0 

11 

• 
• 
• 

I~ ~ ______________________ -J131 

~~..---- PHYSICAL MEMORY ADDRESS----I~~I 
(19 BITS) 

X-DON'T CARE 

256K Memory Healing 



ODD CHIP SELECTS 

TO 
lIPS 

32 

WEWORY 
CONTROLLER 

EVEN CHIP SELECTS 



MAPPER CAM 
REGISTER 
ADDRESS 

0 
1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

CS 
SELECTED 

RC7tY 

5 

o 

Y ADDRESS 
SELECTED X AND 

BLOCK 
NUMBER 

0 4K WORDS 4K BYTES 
1 4K WORDS 4K BYTES 
2 4K WORDS 4K BYTES 
3 4K WORDS 4K BYTES 
0 4K WORDS 
1 4K WORDS 16K BYTE 
2 4K WORDS RAM 
3 4K WORDS 
0 4K WORDS 
1 4K WORDS 18K BYTE 
2 4K WORDS RAM 
3 4K WORDS 
0 4K WORDS 
1 4K WORDS 16K BYTE 
2 4K WORDS RAM 
3 4K WORDS 
0 4K WORDS 
1 4K WORDS 18K BYTE 
2 4K WORDS RAM 
3 4K WORDS 
0 4K WORDS 
1 4K WORDS 18K BYTE 
2 4K WORDS RAM 
3 4K WORDS 
0 4K WORDS 
1 4K WORDS 18K BYTE 
2 4K WORDS RAM 
3 4K WORDS 
0 4K WORDS 
1 4K WORDS 18K BYTE 
2 4K WORDS RAM 
3 4K WORDS 

9020 Diagrams 9-13 

Y ADDRESS SELECTS WORD 
WITHIN THE BLOCK 

~ 
~ 

4K BYTES 
4iCBYTES 

4K BYTES 4K BYTES 
4K BYTES 4K BYTES 

16K BYTE 16K BYTE 
RAM RAM 

16K BYTE 16K BYTE 
RAM RAM 

16K BYTE 18K BYTE 
RAM RAM 

16K BYTE 18K BYTE 
RAM RAM 

18K BYTE 18K BYTE 
RAM RAM 

16K BYTE 18K BYTE 
RAM RAM 

18K BYTE 16K BYTE 
RAM RAM 

~ 
~ 
4K BYTES 
4K BYTES 

18K BYTE 
RAM 

16K BYTE 
RAM 

18K BYTE 
RAM 

18K BYTE 
RAM 

18K BYTE 
RAM 

16K BYTE 
RAM 

16K BYTE 
RAM 

512K Memory Mapping Organization 
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EVEN CS ROWS 

\ 

I ~~~I X xl 
{ 

0 1 23 

X-DON'T CARE 

LOGICAL MEMORY ADDRESS-------------1 
(27 BITS) I 

17 18 29 

12 BITS 

8 

MSD OF Y 

1 1 
ODD CS ROWS 

Y 
PHYSICAL MEMORY 

LOGICAL 
PAGE NUMBER 

Y ADDRESS X ADDRESS 

I 

ADDRESS 

17 18 31 

Ix----xl 
MAPPER CAM DATA FORMAT 

512K Memory Mapping Operation 
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HEALER CAM HEALER RAM 
(ADDRESS) (DATA) 

0 31 0 31 32 39 

I 1
0 I DATA I CHECK 1 0 

BITS 

I, I, 
• • 
• • 
• • 

I~ 1
31 

/ 

~ 
1=HEALED LOCATION ~~.---- PHYSICAL MEMORY ADDRESS----j~~1 

(19 BITS) 

X-DON'T CARE 

512K Memory Healing 
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MEMORY ADDRESS BUS 
AND CONTROL 

MPB 

32 

(9 ADDRESS AND 3 CONTROL-

I 

NRAS , NCAS , NWR) 12 

X-DON'T CARE 

MC 

MEMORY DATA BUS 

RAM CHIPS ARE 256K X 1 BIT 

1 Megabyte Memory Organization 

MPB 
A. 

LOGICAL MEMORY ADDRESS -------------1 
(27 BITS) I 

11 12 29 

9 9 

I t I I t I 
\ y 

X AND Y PHYSICAL 
ADDRESS 

MAPPER CAM DATA FORMAT 

1 Megabyte Memory Mapping Operation 
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HEALER CAM HEALER RAM 
(ADDRESS) (DATA) 

0 31 0 31 32 39 

I , 0 I DATA I c~ii: 1 0 

11 

• • 
• • 
• • 

I~ 
/ 

/ 
/ 

( 0 1 10 11 

~ 
l-HEALED LOCATION 

X AND Y ADDRESS 

~ PHYSICAL MEMORY ADDRESS---.1 r---- (18 BITS) ~ 
X-DON'T CARE 

1 Megabyte Memory Healing 

11 

1
31 
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lOP BUS 
lOP BUS 

C INTERFACE 
(50-PIN) 

t PC 
(50-PIN) 

POWER/MISCELLANEOUS 
CONTROL 

tQPBUS 

J4 
(50-PIN) 

POWER 

J2 
(SO-PIN) 

INTERFACE 
BUFFERS 

~ 

OPTIONAL INPUT DEVICE 

1 TB 
(14-PIN) 

t 

KEYBOARD AND 
KBDC 

MISCELLANEOUS INPUT DEVICE 
(20-PIN) KEY SWITCH 

STATUS AND CONTROL SCANNING BOARD 

DATA 1 R1,3,15 j R10 

1 R11 1 R9,12 

RTC,NVM 
POWER-UP 

BEEPER 1- POWER-DOWN 
LOGIC AND ENABLE SENSE CIRCUITRY 

KEYBOARD ELECTRONICS BOARD 

Keyboard Block Diagram 

CONTROL 

DISPLAY ALPHA 
J1 

(36-PIN) 

I 
DISPLAY GRAPHICS 

J3 
(36-PIN) 

Display Interface Module (DIM) (9020B/C Only) 



P4 
(SO-pin) 

lOP Data Bus 

P3 
(50-pin) 

L=> 
Power 

To/From 
AlphaJlnterface 

Board 

9020 Diagrams 9-19 

Alpha/Interface Board Block Diagram (9020A Only) 

~ ________ ~16 ______ ~1 

12 

Graphics/Digital Video Board Block Diagram (9020A Only) 

Red 

To Video 
Board 
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J1 J4 
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Bootstrap Loader Card Block Diagram 
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Motherboard Connectors 

Designator Connecting Assembly 

J40 I/O Backplane 
J42 Power Supply 
J43 Power Supply 
J44 Power Supply 
J45 Power Supply 
J46 Power Supply 
J47 Power Supply 
J48 Processor Stack 
J49 Processor Stack 
J50 lOP # 1, Printer, Keyboard, J40 
J51 Printer, Keyboard 
J52 Three Fans 
J53 Mass Storage Device 
J54 Mass Storage Device 

848...... ..._81 ~ 
A48/-'---------J-:-4:-:0:-------Ol.-A1 1 ~ 7 1/ J53~ 1 J54'--8 

A1~A6 

81....J.! J42 !!.-86 

812 81 

): J44 (A1 A18 
A12 / 

A 1..-t:7 '-------:-:-::--' 81 J46 818 

14 

1~. 

J42 

25 
J48 .~13 

TO POWER SUPPLY 
CONNECTOR P81 A 

16 
16G 

PWMEN 3 

J44 

16G 
3 PWMEN 

NOT USED 
TEST818 

TO POWER SUPPLY 
CONNECTOR P838 

12 PSDGND 
SAC l' SAC 
SAC lC 10 SAC 

5 9 9 5 
19 8 
19 

FANI 
FANF 

SIGGNO 2 

8 19 
19 

FAN! 
4 FANF 

J43 
TO POWER SUPPLY 
CONNECTOR P81B 

5G 
5G 

5G 
5G 5G 

5G 6 5G 

8 5G 

5G 9 9 5G 

5G 10 10 5G 
5G 

5G '2 
5G 13 5G 

14 14 5G 
15 

5G 16 16 5G 

5G 17 17 5G 
18 

5 19 19 5 

5 20 20 

22 
23 

5 24 24 5 
5 25 25 5 

5 26 
5 27 27 5 
5 28 28 5 

5 30 
5 31 
5 32 32 

33 33 
5 34 

CS5 35 

8 1 A35 

A 1",---___ --:-:--::--___ ;( 

81/ J43 835 

A\,. :2255:l~J45 A-" <jA' -t:: 
/-~. --~;r 

81 J47 )25 

2 1 

14 25 
'\. / 
/"'''-~J, 

1 J49 13 

J45 
TO POWER SUPPLY 
CONNECTOR P83A 

GUAADGND 25 25 GUARDGND 
16 24 24 16 

J46 TEST83A 23 23 NOT USED 
NSTLED 22 22 NPSTLED TO POWER SUPPLY 

21 NDOORLED CONNECTOR P82A 
NDO 20 20 FANCTl 

NSELFTEST 19 19 SIGGND 
SIGGND 18 18 NPI CS 2 PST 

17 SIGGNO 2 2 
SIGGNO 16 16 N - 2UNDER SECGND 3 3 SECGND 

NPV 15 15 SIGGND CS-2G . CS 12 
SIGGND 14 12 12 
NFANHI 13 13 SECGND 6 SECGND 

12 PPON SECGND 7 
SIGGND 11 11 LOLINE -19 8 

NPKPWR 10 10 SIGGND 19 9 19 
PWMEN 9 9 PWMEN SECGND 10 10 SECGND 
SIGGND 8 8 SIGGNO SECGND 11 11 SECGND 

STACKTEMP SECGND 12 12 SECGND 
MSG SECGND 13 13 SECGND 

SECGND ,. 14 19 
15 

MS5 MS385 19 16 16 '9 
MS62 2 2 MS12 19 17 17 19 

MSG 19 18 18 19 

Motherboard Connectors Locator Drawing (Sheet 1 of 2) 



J40 
TO 1,0 BACKPLANE 
CONNECTOR J12 

N1Q014 48 48 NIQ01S 
NIOD12 47 47 NID013 

GND 46 46 GND 
NIQ010 45 45 NIQOll 

NIODB 44 44 NIOD9 
GND 43 43 GND 

NIOD6 42 42 NlOD? 
NIOD4 41 41 NlODS 

GND 40 40 GND 
NIOD2 39 39 NIOD3 

38 38 "'ODl 
GND 37 37 

36 
35 

Nlel .l4 34 NIC4 

0"1 TO NIC2 32 32 NIC3 
READ 31 31 NPQLL 
GNO 30 30 GND 
GND 29 29 NIOSB 
GNu .28 28 GNU 
NBA 27 27 NWAIT 

NFLG 26 26 
NIDO 25 25 NSTS 
GND 24 24 GND 

23 23 NIFC 
PPON 22 

GND 21 21 GND 
SAC - 20 20 SAC -
SAC· 19 SAC, 

12 16 
5 15 15 5 

14 5 

5 12 

5 11 11 
5 10 10 

9 
8 8 5 

DGNO 7 DGND 
DGND 6 

19 5 
19 4 19 
19 3 19 

-19 19 
19 1 19 

J47 
TO POWER SUPPLY 
CONNECTOR P82B 

385 3.85 
385 3 3 385 

385 
385 6 385 

CS385 7 7 12MM 

'~J" 
12MM 

12MM 9 12 
12 10 10 12 
12 11 
12 12 12 CS12 
12 13 13 CS62 

62 14 
62 15 

52~'6 
16 5, 

62 17 17 62 
SECGND 18 18 SECGND 
SECGND 19 19 
SECGND 20 
~1:\"'ljND ?l ,1 SECGND 
SECGND 22 22 SECGND 
SECGND 23 
SECGND 24 24 SECGND 

25 25 SECGND 

J50 

9020 Diagrams 9-25 

J48 
TO STACK CONNECTOR 

ST10 
ST8 

ST4 
ST2 

NSYSPU 7 
$TACKTEMP 

62 
62 10 
12 

GND 12 

NFDDL: 

J52 
TO FANS 

FANP~ FANGND 2 
FANI 3 

FANGND 4 
(key) 5, 

FANF 6 
FANGNO 7 

14 ST11 

15 ST9 
16 ST7 
17 ST5 
18 5T3 
19 ST1 
20 NPI 
21 62 

J53 
TO DISC DRIVES 

5{ 5 2 
(key) 3 

DGNO 4 
DGNO 5 
12MM 6 
12MM 7 

12 8 

J49 
TO STACK CONNECTOR 

GND 
14 GND 

GND 3 
15 GND 

GND 
16 GND 

GND 
17 GND 

GND 6 
18 GND 

-2 
19 GND 

5 
20 -2 

5 10 
22 5 

5 11 
23 5 

3.85 12 
24 385 

385 13 

J54 
TO DISC DRIVES 

5~ 5 2 
(key) 3 

DGNO 4 
DGNO 5 
12MM 6 
12MM 7 

12 8 

J51 
TO lOP BUS, PRINTER CONNECTOR J3, KEYBOARD 

CONNECTOR C, AND MOTHERBOARD CONNECTOR J40 
TO PRINTER CONNECTOR J5 

AND KEYBOARD CONNECTOR PC 

GND 

47 
6 NICl 45 

NIC2 8 GND 
NtC3 5 42 41 
GND 12 NIOO1S OGNO 40 39 -12 

NIOD14 13 14 GND DGNO 38 19 
NIOO13 15 16 DGND 36 

GND 17 18 NIOoll DGND 34 
20 GND 32 31 12 

NIOo9 21 22 NIODB DGNO 30 29 19 
GND 23 24 NlOo? DGNo 28 27 19 

NIOo6 25 26 GND oGNo 26 25 19 
NIOoS 27 28 NIOD4 DGND 24 23 19 

29 30 NtOD3 oGNo 22 19 
NIOD2 31 32 GND DGND 20 
NIODl DGND 18 17 19 

GND 35 36 NIOSB DGND 16 15 NPFW 
GND 37 38 NIFC oGNo 14 13 19 
GND 39 40 DGND 12 11 NSELFTEST 
TON 41 42 10 9 19 
GND 43 8 7 P$TS 

46 5 19 
47 48 NWAIT DGNo 4 3 PFLG 
49 50 GND oGNo 2 

Motherboard Connectors Locator Drawing (Sheet 2 of 2) 
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Motherboard Signal Definitions 

Signal Definition 

(KEY) Keyed hole in connector plug. 
-12 -12 volt supply. 
-19 - 19 volt supply. 
-2 - 2 volt supply for processor stack back gate. 
12 12 volt supply. 
12MM 12 volt supply to mass storage devices only. 
16 16 volt bias supply voltage. 
16G Ground for bias supply. 
19 19 volt supply. 
3.85 3.85 volt supply. 
5 5 volt supply. 
5G 5 volt supply ground. 
6.2 6.2 volt supply. 
CS-12 Control sense for -12 volt supply. 
CS-2 Control sense for - 2 volt supply. 
CS-2G Control sense for - 2 volt supply ground. 
CS12 Control sense for 12 volt supply. 
CS3.85 Control sense for 3.85 volt supply. 
CS5 Control sense for 5 volt supply. 
CS5G Control sense for 5 volt supply ground. 
CS6.2 Control sense for 6.2 volt supply. 
DGND Dirty ground return. 
FANCTL Fan control. Connected to PST. 
FANF Power to processor stack fan (negative voltage). 
FANGND Fan ground return. 
FANI Power to I/O card cage fan (negative voltage). 
FANP Power to power supply fan (negative voltage). 
GND Ground plane of motherboard 
GUARDGND Shields power supply supervisor board from primary and secondary boards. 
LOLINE Low line indication. 
MS-12 Monitor sense for -12 volt under/over voltage. 
MS-19 Monitor sense for - 19 volt under/over voltage. 
MS-2 Monitor sense for - 2 volt under/over voltage. 
MS12 Monitor sense for 12 volt under/over voltage. 
MS19 Monitor sense for 19 volt under/over voltage. 
MS3.85 Monitor sense for 3.85 volt under/over voltage. 
MS5 Monitor sense for 5 volt under over voltage. 
MS6.2 Monitor sense for 6.2 volt under/over voltage. 
MSG Monitor sense ground. 
N-2UNDER - 2 volt undervoltage (negative true). 
NBR I/O bus burst mode DMA request (negative true). 
NDEND 110 bus device end (negative true). 
NDO Door open (negative true). Wired OR of NFDO and NIDO. 
NDOORLED Door open (negative true). 
NFANHI Power supply fan at highest speed (negative true). 
NFDO Processor stack door open (negative true). OR'd with NIDO. 
NFLG I/O bus ready for data (negative true). 
NlC1 LO bus interface control bit 1 (negative true). 
NIC2 110 bus interface control bit 2 (negative true). 
NlC3 I/O bus interface control bit 3 (negative true). 
NIC4 I/O bus interface control bit 4 (negative true). 
NIDO I/O cage door open (negative true). OR'd with NFDO. 
NIFC I/O bus interface clear (negative true). 
NIODO I/O bus input/output data bit 0 (negative true). 
NIODl I/O bus input/output data bit 1 (negative true) 
NlOD2 1.0 bus inputoutput data bit 2 (negative true). 
NIOD3 I/O bus input/output data bit 3 (negative true). 
NIOD4 JlO bus input/output data bit 4 (negative true). 
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Motherboard Signal Definitions (Continued) 

Signal Definition 

NIOD5 I/O bus input/output data bit 5 (negative true). 
NIOD6 I/O bus input/output data bit 6 (negative true). 
NIOD7 I/O bus input/output data bit 7 (negative true). 
NIOD8 I/O bus input/output data bit 8 (negative true). 
NIOD9 110 bus inpuUoutput data bit 9 (negative true). 
NIODI0 I/O bus input/output data bit 10 (negative true). 
NIODll 110 bus inpuUoutput data bit 11 (negative true). 
NIOD12 110 bus input/output data bit 12 (negative true). 
NIOD13 110 bus inpuUoutput data bit 13 (negative true). 
NIOD14 LO bus input output data bit 14 (negative true). 
NIOD15 110 bus input/output data bit 15 (negative true). 
NIOSB I/O bus data transfer strobe (negative true). 
NMI Non-maskable interrupt. 
NPAO I/O bus peripheral address bit 0 (negative true). 
NPAI I/O bus peripheral address bit 1 (negative true). 
NPA2 I/O bus peripheral address bit 2 (negative true). 
NPFW Power fail warning (negative true). 
NPI Not pop in (negative true). Resets the stack. 
NPKPWR Shut down command indicator due to peak power (negative true). 
NPOLL 110 bus interface poll (negative true). 
NPSTLED Power supply overtemperature (negative true). 
NPV Not power valid: all outputs in spec (negative true). 
NSELFTEST Leading edge causes power supply to send stack into self-test via NSYSPU and NPI 

(negative true). Originates on keyboard. 
NSTLED Stack overtemperature (negative true). 
NSTS I/O bus status (negative true). Driven by keyboard. 
NSYSPU Not system pop unsynchronized (negative true). Used with NPI to cause stack to 

perform a self-test. 
NWAIT 110 bus lengthen 10SB (negative true). 
PFLG Printer's flag line: driven by keyboard. 
PPON Primary power on: all outputs in spec. 
PSDGND Power supply ground for 25 KHz and fan circuitry. 
PST Power supply temperature indicator: connected to FANCTL. 
PSTS Printer's status line. 
PWMEN Pulse width modulator enable. 
READ I/O bus data direction (positive true: high indicates data to lOP). 
SAC + 25 KHz ac sine wave from power supply. 
SAC- 25 KHz ac sine wave from power supply. 
SECGND Ground on power supply secondary board. 
SIGGND Ground for logic on supervisor board. 
SPARE Spare line: no connection. 
STl Processor stack self-test from slot 1. 
ST2 Processor stack self-test from slot 2. 
ST3 Processor stack self-test from slot 3. 
ST4 Processor stack self-test from slot 4. 
ST5 Processor stack self-test from slot 5. 
ST6 Processor stack self-test from slot 6. 
ST7 Processor stack self-test from slot 7. 
ST8 Processor stack self-test from slot 8. 
ST9 Processor stack self-test from slot 9. 
STlO Processor stack self-test from slot 10. 
STU Processor stack self-test from slot II. 
STl2 Processor stack self-test from slot 12. 
STACKTEMP Processor stack temperature indicator. 
TEST81A Test point. 
TEST81B Test point. 
TEST81C Test point. 
TEST83A Test point. 
TON 5 volts from lOP. 
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110 Backplane Connectors 

Designator Connecting Assembly 

PI Display Interface Module (Power) 
P2 Display Interface Module (lOP) 
P3 JiO Card 
P4 I/O Card 
P5 110 Card 
P6 I/O Card 
P7 ReselVed 
P8 ReselVed 
P9 ReselVed 

PIO Mass Storage Controller Card 
Pll Mass Storage Controller Card 
JI2 Motherboard 
PI3 ReselVed 
PI4 LO Cage Door Switch 

49-?- ~1 49~ ...-1 

P1 840_ ... 
50 P2 "'-.2 

50~ 2 ...._81 

1 P14 2 
A40.-.J.! 

P3 
!.I.o-....A1 

49 840...... ....... 81 

l A40~ :i 
........ 1 P4 'A1 , 

... _81 P13 
840 __ 

2 
A40--'"' ~1 50 P5 

~1g:::t ... 81 

~A1 830 81 P6 

'" /' 835 _ ... _81 

A30.,) 
!L 

A35....,!. ~A1 P7 -A1 P10 
830 __ r 81 835 ... "" .... 81 
A30~ A35/ !.l.......A1 P8 --A1 P11 
830 __ .... ....... 81 

A30/ ~A1 J12 
P9 

81 ... 848 

7 ~ Edge View 
A48 

P1 P2 
TO DISPLAY INTERFACE TO DISPLAY INTERFACE 

MODULE CONNECTOR J2; POWER MODULE CONNECTOR J4; lOP BUS 

SGNO 50 49 SGNO GNO 50 49 NBR 
SGNO 48 47 SGNO NWAIT 48 47 GND 
SGND 46 45 SGND NFLG 46 45 NSTS 
SGND 43 SGNO NRAMD 44 43 GND 

18 42 41 18 READ 42 41 GND 
18 40 39 18 NPOLL 40 39 GND 
18 38 37 - 18 NIFC 38 37 GND 

DGND 36 35 DGND NIOBSB 36 35 GND 
DGND 34 33 DGND NIODO 34 33 NIODl 
DGND 32 31 DGND GND 32 31 NIOD2 
DGNO 30 29 DGND NIOD3 30 29 GND 
DGND 28 27 DGND NIOD4 28 27 NIOD5 

12 26 25 12 GND 26 25 NIOD6 
12 24 23 - 12 NIOD7 24 23 GND 

- 12 22 21 NIOD8 22 21 NIOD9 
20 19 GND 20 19 NIOD10 
18 17 NIODll 18 17 GND 
16 15 NIOD12 16 15 NIOD13 

13 GND 13 NIOD14 
12 11 NIOD15 12 11 GND 
10 9 NIC4 10 9 NIC3 
8 GND 8 NIC2 

NIC1 GNO 
NPAO NPAl 
NPA2 GND 

110 Backplane Connectors Locator Drawing (Sheet 1 of 3) 



P3 
TO I/O CARD SLOTS 

40 
39 

12 38 
~12 37 

AC+ 36 
AC~ 35 
GND 34 

PPON 33 
NPFW 32 

NOT USED 31 
NSW2 30 
NSWO 29 
NDPA 28 
GND 27 

NMYPA 26 
NDBYT 25 

NBR 24 
GND 23 

CCLK 22 
GND 21 

SYNC 20 
NIC2 19 
NICl 18 

READ 17 
GND 16 

NPAO 15 
NPA2 14 
GND 13 

NIODO 12 
NIOD2 11 

GND 10 
NIOD4 9 
NIOD6 8 

GND 
NIOD8 

NIOD10 
GND 

NIOD12 
NIOD14 

SGND 

P6 

40 
39 
38 12 
37 ~ 12 

36 AC+ 
35 AC~ 

34 GND 
33 PPON 
32 NNMI 
31 NOT USED 
30 NOT USED 
29 NSWO 
28 NSTS 
27 GNO 
26 NIFC 
25 NDEND 
24 NARQ 
23 GND 
22 NIOSB 
21 GND 
20 NPOLL 
19 NIC3 
18 NIC4 
17 NUAD 
16 GND 
15 NPAl 
14 NPA3 
13 GND 
12 NIOOl 
11 NIOD3 
10 GND 

NIOD5 
NIOD7 
GND 
NIOD9 
NIOD11 
GND 
NIOD13 
NIOD15 
SGND 

TO I/O CARD SLOTS 

A 
40 
39 

12 38 
~ 12 37 

AC+ 36 
AC~ 35 
GND 34 

PPON 33 
NPFW 32 

NOT USED 31 
NSW2 30 
NSW2 29 
NDPA 28 
GND 27 

NMYPA 26 
NDBYT 25 

NBR 24 
GND 23 

CCLK ~~ 

GND 21 
SYNC 20 
NIC2 19 
NICl 18 

READ 17 
GND 16 

NPAO 15 
NPA2 14 
GND 13 

NIODO 12 
NIOD2 11 

GND 10 
NIOD4 9 
NIOD6 

GND 
NIOD8 

NIOD10 
GND 

NIOD12 
NIOD14 

SGND 

40 
39 
38 12 
37 ~ 12 
36 AC+ 
35 AC~ 

34 GND 
33 PPON 
32 NNMI 
31 NOT USED 
30 NOT USED 
29 NSW2 
28 NSTS 
27 GND 
26 NIFC 
25 NDEND 
24 NARQ 
23 GND 
~~ NIOStl 
21 GND 
20 NPOLL 
19 NIC3 
18 NIC4 
17 NUAD 
16 GND 
15 NPAl 
14 NPA3 
13 GND 
12 NIODl 
11 NIOD3 
10 GND 
9 NIOD5 

NIOD7 
GND 
NIOD9 
NIODll 
GND 
NIOD13 
NIOD15 
SGND 

P4 
TO I/O CARD SLOTS 

40 
39 

12 38 
~12 37 

AC+ 36 
AC~ 35 
GND 34 

PPON 33 
NPFW 32 

NOT USED 31 
NSWl 30 
NSWl 29 
NDPA 28 

GND 27 
NMYPA 26 
NDBYT 25 

NBR 24 
GND 23 

CCLK 22 
GND 21 

SYNC 20 
NIC2 19 
NICl 18 

READ 17 
GND 16 

NPAO 15 
NPA2 14 
GND 13 

NIODO 12 
NIOD2 11 

GND 10 
NIOD4 9 
NIOD6 

GND 
NIOD8 

NIOD10 
GND 

NIOD12 
NIOD14 

SGND 

40 
39 
38 12 
37 ~ 12 
36 AC+ 
35 AC~ 

34 GND 
33 PPON 
32 NNMI 
31 NOT USED 
30 NOT USED 
29 NSWl 
28 NSTS 
27 GND 
26 NIFC 
25 NDEND 
24 NARQ 
23 GND 
22 NIOSB 
21 GND 
20 NPOLL 
19 NIC3 
18 NIC4 
17 NUAD 
16 GND 
15 NPAl 
14 NPA3 
13 GND 
12 NIODl 
11 NIOD3 
10 GND 
9 NIOD5 

NIOD7 
GND 
NIOD9 
NIOD11 
GND 
NIOD13 
NIOD15 
SGND 

P7 
RESERVED 

GND 30 
DSIN 29 
ORIN 28 
GND 27 

DATA6 26 
DATA4 25 
DATA2 24 
DATAO 23 

GND 22 
CSB6 21 
CSB4 20 
CSB2 19 
CSBO 18 
GND 17 

NOT USED 16 
CSA4 15 
CSA2 14 
CSAO 13 
GND 12 

CSRS 11 
INTO 10 

NOT USED 9 
GND 

RESET 
GND 

12 
12 
12 

5 

30 GND 
29 DSOUT 
28 DROUT 
27 GND 
26 DATA7 
25 DATA5 
24 DATA3 
23 DATAl 
22 GND 
21 CSB7 
20 CSB5 
19 CSB3 
18 CSBl 
17 GND 
16 NOT USED 
15 SELO 
14 CSA3 
13 CSAl 
12 GND 
11 CSWS 
10 INTl 
9 NOT USED 

GND 
CLK 
GND 
12 
12 

12 
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P5 
TO I/O CARD SLOTS 

40 
39 

12 38 
~ 12 37 

AC+ 36 
AC~ 35 
GND 34 

PPON 33 
NPFW 32 

NOT USED 31 
NSWO 30 
NSWO 29 
NDPA 28 
GND 27 

NMYPA 26 
NDBYT 25 

NBR 24 
GND 23 

CCLK 22 
GND 21 

SYNC 20 
NIC2 19 
NICl 18 

READ 17 
GND 16 

NPAO 15 
NPA2 14 
GND 13 

NIODO 12 
NIOD2 11 

GND 10 
NIOD4 
NIOD6 

GND 
NIOD8 

NIOD10 
GND 

NIOD12 
NIOD14 

SGND 

40 
39 
38 12 
37 ~ 12 

36 AC+ 
35 AC~ 

34 GND 
33 PPON 
32 NNMI 
31 NOT USED 
30 NOT USED 
29 NSWl 
28 NSTS 
?7 GNO 
26 NIFC 
25 NDEND 
24 NARQ 
23 GND 
22 NIOSB 
21 GND 
20 NPOLL 
19 NIC3 
18 NIC4 
17 NUAD 
16 GND 
15 NPAl 
14 NPA3 
13 GND 
12 NIODl 
11 NIOD3 
10 GND 
9 NIOD5 

NIOD7 
GND 
NIOD9 
NIODll 
GND 
NIOD13 
NIOD15 
SGND 

P8 
RESERVED 

GND 30 
DSIN 29 
ORIN 28 
GND 27 

DATA6 26 
DATA4 25 
DATA2 24 
DATAO 23 

GND 22 
CSB6 21 
CSB4 20 
CSB2 19 
CSBO 18 
GND 17 

NOT USED 16 
CSA4 15 
CSA2 14 
CSAO 13 
GND 1~ 

CSRS 11 
INTO 10 

NOT USED 9 
GND 

RESET 
GND 

12 
12 
12 

30 GND 
29 DSOUT 
28 DROUT 
27 GND 
26 DATA7 
25 DATA5 
24 DATA3 
23 DATAl 
22 GND 
21 CSB7 
20 CSB5 
19 CSB3 
18 CSBl 
17 GND 
16 NOT USED 
15 SELO 
14 CSA3 
13 CSAl 
1< GND 
11 CSWS 
10 INTl 
9 NOT USED 

GND 
CLK 
GND 
12 
12 
~ 12 

5 

110 Backplane Connectors Locator Drawing (Sheet 2 of 3) 
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P9 
RESERVED 

GND 30 30 GND 
DSIN 29 29 DSOUT 
DR IN 28 
GND 27 

DATA6 26 
DATA4 25 
DATA2 24 
DATAO 23 

GND 22 
CSB6 21 
CSB4 20 
CSB2 19 
CSBO 18 
GND 17 

NOT USED 16 
CSA4 15 
CSA2 14 
CSAO 13 
GND 12 

CSRS 11 
INTO 10 

NOT USED 
GND 

RESET 
GND 

12 
12 

-12 

28 DROUT 
27 GND 
26 DATA7 
25 DATA5 
24 DATA3 
23 DATAl 
22 GND 
21 CSB7 
20 CSB5 
19 CSB3 
18 CSBl 
17 GND 
16 NOT USED 
15 SELO 
14 CSA3 
13 CSAl 
12 GND 
11 CSWS 
10 INTl 

NOT USED 
GND 
CLK 
GND 
12 
12 
-12 
5 

J12 
TO MOTHERBOARD 
CONNECTOR J40 

-18 
- 18 

18 
18 
18 

DGND 
DGND 

10 
11 
12 
13 
14 
15 

12 16 
12 17 

-12 18 
AC+ 19 
AC 20 
GND 21 

PPON 22 
NNMI 23 
GND 24 
NIDO 25 
NFLG 26 

10 
11 
12 
13 
14 
15 

-18 
18 

18 
18 
18 
DGND 
DGND 

16 12 
17 12 
18 -12 
19 AC+ 
20 AC 
21 GND 
22 NPFW 
23 NIFC 
24 GND 
25 NSTS 
26 NDEND 

NBR 27 27 NWAIT 
GND 28 28 GND 
GND 29 29 NIOSB 
GND 30 30 GND 

READ 31 31 NPOLL 
NIC2 32 32 NIC3 
GND 33 33 GND 
NICl 34 34 NIC4 

NPAO 35 35 NPAl 
NPA2 36 36 NOT USED 
GND 37 37 GND 

NIODO 38 38 NIODl 
NIOD2 39 39 NIOD3 

GND 40 40 GND 
NIOD4 41 41 NIOD5 
NIOD6 42 42 NIOD7 

GND 43 43 GND 
NIOD8 44 44 NIOD9 

NIOD10 45 45 NIODll 
GND 46 46 GND 

NIOD12 47 47 NIOD13 
NIOD14 48 48 NIOD15 

P10 
TO MASS STORAGE 

CONTROLLER CARD SLOTS 

5 35 35 
NOT USED 34 34 NOT USED 

12 33 
-12 32 

AC· 31 
AC- 30 
GND 29 

PPON 28 
NPFW 27 

NOT USED 26 
NOT USED 25 

NIFC 24 
NDPA 23 
NFLG 22 

NBR 21 
GND 20 
GND 19 
GND 18 

READ 17 
NIC2 16 
NICl 15 

NPAO 14 
NPA2 13 
GND 12 

NIODO 11 
NIOD2 10 

GND 9 
NIOD4 
NIOD6 

GND 
NIOD8 

NIOD10 
GND 

NIOD12 
NIOD14 

33 12 
32 -12 
31 AC+ 
30 AC-
29 GND 
28 NOT USED 
27 NNMI 
26 NOT USED 
25 NOT USED 
24 GND 
23 NSTS 
22 NDEND 
21 NWAIT 
20 GND 
19 NIOSB 
18 GND 
17 NPOLL 
16 NIC3 
15 NIC4 
14 NPAl 
13 PA3 
12 GND 
11 NIODl 
10 NIOD3 
9 GND 

NIOD5 
NIOD7 
GND 
NIOD9 
NIODll 
GND 
NIOD13 
NIOD15 

P13 
RESERVED 

GND 50 
DSIN 48 

DROUT 46 
GND 44 

DATA6 42 
DATA4 40 
DATA3 38 
DATAl 36 

GND 34 
CSB6 32 
CSB4 30 
CSB3 28 
CSBl 26 
GND 24 
SELO 22 
CSA3 20 
CSA2 18 
CSAO 16 

CSWS 14 
INTl 12 
GND 10 

NOT USED 
CLK 

RESET 
12 

49 DSOUT 
47 GND 
45 DRIN 
43 DATA7 
41 DATA5 
39 GND 
37 DATA2 
35 DATAO 
33 CSB7 
31 CSB5 
29 GND 
27 CSB2 
25 CSBO 
23 NOT USED 
21 CSA4 
19 GND 
17 CSAl 
15 GND 
13 CSRS 
11 INTO 
9 NOT USED 

GND 
GND 
GND 
-12 

P11 
TO MASS STORAGE 

CONTROLLER CARD SLOTS 

5 35 35 
NOT USED 34 34 NOT USED 

12 33 
-12 32 

AC+ 31 
AC- 30 
GND 29 

PPON 28 
NPFW 27 

NOT USED 26 
NOT USED 25 

NIFC 24 
NDPA 23 
NFLG 22 

NBR 21 
GND 20 
GND 19 
GND 18 

READ 17 
NIC2 16 
NICl 15 

NPAO 14 
NPA2 13 
GND 12 

NIODO 11 
NIOD2 10 

GND 9 
NIOD4 8 
NIOD6 

GND 
NIOD8 

NIOD10 
GND 

NIOD12 
NIOD14 

33 12 
32 -12 
31 AC+ 
30 AC-
29 GND 
28 NOT USED 
27 NNMI 
26 NOT USED 
25 NOT USED 
24 GND 
23 NSTS 
22 NDEND 
21 NWAIT 
20 GND 
19 NIOSB 
18 GND 
17 NPOLL 
16 NIC3 
15 NIC4 
14 NPAl 
13 PA3 
12 GND 
11 NIODl 
10 NIOD3 
9 GND 

NIOD5 
NIOD7 
GND 
NIOD9 
NIODll 
GND 
NIOD13 
NIOD15 

1/0 Backplane Connectors Locator Drawing (Sheet 3 of 3) 
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I/O Backplane Signal Definitions 

Signal Definition 

-12 - 12 volt supply. 
-18 - 18 volt supply. 
12 12 volt supply. 
18 18 volt supply. 
5 5 volt supply. 
AC- 25 KHz ac sine wave from power supply. 
AC+ 25 KHz ac sine wave from power supply. 
ClK Clock. 
CClK Common clock. 
CSAO Reserved. 
CSA1 Reserved. 
CSA2 Reserved. 
CSA3 Reserved. 
CSA4 Reserved. 
CSBO Reserved. 
CSB1 Reserved. 
CSB2 Reserved. 
CSB3 Reserved. 
CSB4 Reserved. 
CSB5 Reserved. 
CSB6 Reserved. 
CSB7 Reserved. 
CSRS Reserved. 
CSWS Reserved. 
DATAO Reserved. 
DATAl Reserved. 
DATA2 Reserved. 
DATA3 Reserved. 
DATA4 Reserved. 
DATA5 Reserved. 
DATA6 Reserved. 
DATA7 Reserved. 
DGND Dirty ground return. 
DRIN Reserved. 
DROUT Reserved. 
DSIN Reserved. 
DSOUT Reserved. 
GND Ground plane of 110 backplane. 
INTO Reserved. 
INTI Reserved. 
NARQ HP-IO card requests attention (negative true). 
NBR I/O bus burst mode DMA request (negative true). 
NDBYT I/O bus ready for data (negative true). 
NDEND 1/0 bus device end (negative true). 
NDPA Internal select code available (negative true). 
NFLG I/O bus ready for data (negative true). 
NIC1 I/O bus interface control bit 1 (negative true). 
NIC2 I/O bus interface control bit 2 (negative true). 
NIC3 110 bus interface control bit 3 (negative true). 
NIC4 110 bus interface control bit 4 (negative true). 
NIDO 110 cage door open (negative true). 
NIFC I/O bus interface clear (negative true). 
NIODO I/O bus input/output data bit 0 (negative true). 
NIODI 1/0 bus input/output data bit 1 (negative true). 
NIOD2 I/O bus input/output data bit 2 (negative true). 
NIOD3 110 bus input/output data bit 3 (negative true). 
NIOD4 110 bus input/output data bit 4 (negative true). 
NIOD5 110 bus input/output data bit 5 (negative true). 
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I/O Backplane Signal Definitions (Continued) 

Signal Definition 

NIOD6 JiO bus input/output data bit 6 (negative true). 
NIOD7 I/O bus input'output data bit 7 (negative true). 
NIOD8 I/O bus input/output data bit 8 (negative true). 
NIOD9 LO bus input output data bit 9 (negative true). 
NIODlO JlO bus input'output data bit 10 (negative true). 
NIOD11 1,0 bus input/output data bit 11 (negative true). 
NIOD12 1/0 bus input/output data bit 12 (negative true). 
NIOD13 VO bus input/output data bit 13 (negative true). 
NIOD14 110 bus input/output data bit 14 (negative true). 
NIOD15 10 bus input/output data bit 15 (negative true). 
NIOSB I/O bus data transfer strobe (negative true). 
NMYPA HP-IO card recognized its address has been asserted (negative true). 
NNMI Non-maskable interrupt (negative true). 
NPAO I/O bus peripheral address bit 0 (negative true). 
NPAI 110 bus peripheral address bit 1 (negative true). 
NPA2 LO bus peripheral address bit 2 (negative true). 
NPA3 JlO bus peripheral address bit 3 (negative true). 
NPFW Power fail warning (negative true). 
NPOLL 110 bus interface poll (negative true). 
NSTS I/O bus status (negative true). 
NSWO Select code switch 0 (negative true). 
NSWI Select code switch 1 (negative true). 
NSW2 Select code switch 2 (negative true). 
NUAD Reserved. 
NWAIT 110 bus lengthen 10SB (negative true). 
PA3 1;0 bus peripheral address bit 3. 
PPON Primary power on; all outputs in spec. 
READ 1;0 bus data direction (positive true; high indicates data to lOP). 
RESET Reserved. 
SELO Reserved. 
SGND Safety ground. 
SYNC Synchronize. 
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BASIC Language Error Messages 
Missing OPTION or configuration error 46 
Memory overflow 
Line not found or not in current program 47 
context 
Improper return 48 
Improper context terminator 
Improper FOR/NEXT matching 50 
Undefined function or subroutine 51 
Improper parameter matching 52 
Improper number of parameters 
String value required 53 
Numeric value required 54 
Attempt to redeclare variable 55 
Array dimensions not specified 56 
Multiple OPTION BASE statements or 57 
OPTION BASE after declaration 58 
Invalid string or array bounds 59 
Dimensions are improper or inconsistent 
Subscript out of range 60 
Substring out of range or improper string 
length 61 
Improper value 62 
INTEGER overflow 
SHORT overflow 63 
REAL overflow 64 
DOUBLE overflow 
SIN,COS,TAN argument too large for accu- 65 
rate evaluation 66 
Magnitude of ASN or ACS argument is > 1 
Zero to non-positive power 67 
Negative base to non-integral power 68 
LOG or LGT of non-positive number 
Illegal floating point number 69 
Negative argument to SQR 73 
Division by zero, X MOD Y, or X MODULO 
Ywith Y=O 77 
String does not represent a valid number 78 
Improper argument for NUM or RPT$ 79 
Referenced line is not IMAGE 80 
Out of DATA items 
EDIT string longer than 160 characters 81 
Multi-line function not allowed here 82 
Improper COPYLINES, MOVELINES, DEL 83 
orREN 84 
First line number> second 
Attempt to replace, modify or delete a busy 85 
line or subprogram 86 
Matrix not square 88 
Illegal operand in matrix transpose or matrix 89 
multiply 90 

No binary to STORE BIN or no program to 
STORE or SAVE 
COM declarations are inconsistent or incor-
reet 
Direct recursion not allowed in a single line 
function 
File number <1 or >10 
File not currently assigned 
Improper mass storage unit specifier, bad 
subaddress specified, or bad driver name 
Improper file name 
Duplicate file name 
Directory overflow 
File name is undefined 
SDF support missing 
Improper file type 
Physical or logical End Of File/BUFFER 
found 
Physical or logical End of Record found in 
random mode 
Defined record size is too small for data item 
File is protected, wrong PROTECT code 
specified or PROTECT not allowed 
Invalid record size 
Medium overflow - out of user storage 
space, possibly due to fragmentation 
Incorrect data type 
INITIALIZE failed - excessive bad tracks, or 
can't spare dynamically 
Mass storage parameter is incorrect 
Invalid line number or line did not parse dur­
ing GET 
Format switch on drive is off 
Incorrect device type in mass storage unit 
specifier 
File open on PURGE 
Invalid volume label 
File open on target device 
Door open, medium not in drive, medium 
changed, or printer out of paper 
Device/Interface hardware failure 
Device/Interface not present 
Write protected 
Record not found; medium possibly unin­
itialized 
Mass storage medium is not initialized 
Incorrect mass storage medium 
Read data error 
Checkread error 
Mass storage system error 
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BASIC Language Error Messages (Continued) 

91 Negative length field in BOAT unformatted 222 Data base directory not created 
string 225 Root file not compatible with current version 

92 TYP not defined for this file type or device of IMAGE 
100 Item in USING list is a string but the corre- 226 Corrupt root file - must purge and redefine 

span ding IMAGE is numeric it 
101 Item in USING list is numeric but the corre- 227 Corrupt data base - some sets require era-

sponding IMAGE is string sure 
102 Numeric field specifier is too large 229 Data base in use 
103 Item in USING list has no corresponding 230 Improper set list or duplicate sets in the set list 

IMAGE 231 Improper record count specified 
108 Image is too long andlor complex 232 Root file cannot be purged until all data sets 
117 Too many nested structured statements have been purged 
128 Line exceeds maximum line length in GET 233 Root file not found 
133 DELSUB of missing or busy subprogram 234 Referenced line not a 'PACKFMT' statement 
136 REAL underflow 236 String buffer too short for required informa-
137 SHORT underflow tion 
141 Variable already ALLOCATED or not allo- 244 Device was busy and could not handle re-

catable quest 
142 Variable not ALLOCATED 247 Tape runaway - no data found on medium 
143 Attempt to reference a miSSing OPTIONAL 248 Beginning/End of tape 

parameter 306 Interface card failed self test 
145 Too many COM blocks, or COM blocks are 315 Missing clock from multiplexor pod 

interleaved 316 Link is down, clear to send false too long 
150 Improper device specifier or select code 326 Register address error 
152 Parity error 327 Register value error 
153 Insufficient data to satisfy ENTER 330 Lexical table size exceeds array size 
155 Invalid interface register number or value 331 Improper pointer array 
157 No ENTER terminator found within 256 332 Non-existent dimension specified 

characters of satisfying input 333 Pointer array contains out-of-range subscript 
158 Improper IMAGE specifier value 
159 Numeric data not received for numeric item 334 Pointer array length does not equal the num-
163 Driver or interface not present ber of records in the reorder dimension 
164 Illegal BYTEIWORD option 335 Pointer array is not one-dimensional 
165 IMAGE specifier has count> size of variable 337 Substring specifier extends beyond dimen-
166 Improper TRANSFER length sioned maximum length 
167 Interface status error 338 SubSCript out-of-range in key specifier 
168 Device timeout occurred and ON TIMEOUT 340 Mode table too long or case table indicator is 

branch could not be taken improper 
170 1/0 operation not allowed, or HP-IB improp- 341 Improper mode indicator 

erly addressed 342 Lexical table is not one dimensional or is not 
171 110 error - illegal addressing sequence of type INTEGER 
172 110 device or peripheral error 343 Lexical mode section pointer is out of range 
173 110 operation requires active or system con- 344 1 for 2 replacement list is either empty or too 

trol of the HP-IB long 
174 Concurrent 1/0 operation not allowed on ob- 345 Data type of expression in CASE does not 

ject -- nested to match type of expression in SELECT 
175 Unreported overlapped 1/0 error(s) pending 347 Improper matching of structured program-
177 Undefined 1/0 path name ming construct 
208 Volume not mounted 353 Remote node does not respond, data link 
209 SDF directory format required failure 
210 Bad status array 401 Improper argument passed to system func-
211 Improper data base specified tion or statement 
212 Data set not found 402 MOVELINES could not completely delete 
213 Data base directory not found source lines after copying them 
214 Data base not created 403 Line failed to copy: program modification 
215 Operation left at least one data set corrupt may be incomplete 
216 Maximum number of data bases already 404 Specified SCREEN does not exist 

open 405 Attempt to delete a SCREEN with system 
217 Data base definition incomplete function(s) attached 
220 Improper or illegal use of maintenance word 406 File specifier or BUFFER parameter not 
221 Data set not created allowed as a single line function parameter 
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BASIC Language Error Messages (Continued) 

407 SAVE failed; program contains unlistable 477 Only one driver may be attached to this de-
line(s) vice 

408 Out of line numbers during LOAD or 478 Media failure 
LOADSUB 479 Operation incomplete due to user program-

409 Attempt to load a non-BASIC intermediate med holdoff 
code context 480 Data operation aborted by an interface or 

410 STORE or STORESUB failed; all contexts device clear operation 
reference missing options 481 File already locked, or unlocked in exclusive 

411 Record length must be 256 for RE-SAVE and mode 
RE-STORE KEY files 482 Cannot move a directory via a RENAME 

413 Variables must be explicitly declared in 483 Shared Resource Management controller is 
FORCE DECLARE ON mode down 

415 Line too complex 484 Password not found 
416 Cannot COMPILE a TR1\CE or GET state 485 HP IB secondary command seen 

ment 486 Write blocked due to unread inbound data 
417 SCREEN number is outside the allowed 487 Request incompatible with previous requests 

range of 1 to 99 or current state 
418 Illegal screen size in CREATE SCREEN 500 Partition already exists 
419 Illegal screen pOSition in CREATE or MOVE 501 Partition not present 

SCREEN 502 Cannot delete the foreground partition 
420 Cannot ASSIGN ROLL KEYS TO SCREEN 503 Partition must be foreground to ATTACH 

with no scrolling buffer 504 Partition(s) must be in the STOP state 
421 Bad key number in stored SFK definition 505 EVENT not present 
422 Attempt to ASSIGN KEYBOARD to a public 506 EVENT already exists 

SCREEN 507 EVENT LEVEL negative - cannot delete 
423 HP-IB EOI assertion requires data 508 Unsupported partition type in CREATE 
424 Insufficient lIO bandwidth to honor request PARTITION 
425 Too many chained SFK definitions 509 Attempt to COMPILE an empty program 
426 lIO resource in use by another partition or 510 BUFFER parameters not allowed in a default 

subsystem CALL 
450 Specified volume not found 511 Result array for INV is not SHORT or REAL 
451 Volume labels do not match 512 ON EVENT active - cannot delete 
452 Duplicate volume labels 515 PROG file or PROG file directory too small 
453 File in use 600 Attribute cannot be modified once estab-
454 Directory formats do not match lished 
455 Possible corrupt directory 602 BUFFER variable has insufficient longevity 
456 Directory format does not support this opera- 603 Variable not declared BUFFER 

tion 604 Illegal source and destination combination 
457 Passwords not supported for this directory for TRANSFER 

format 605 TRANSFER must be to a BOAT file 
458 Unsupported directory format 606 TRANSFER termination delimiters not sup-
459 Specified file is not a directory ported 
460 Directory not empty 607 Inconsistent attributes 
461 Duplicate passwords not allowed 608 Zero count specified 
462 Invalid password 609 IVAL result too large 
465 RENAME cannot specify different volumes 610 Maximum buffer size of .5 Mbytes exceeded 
466 Duplicate volume entries 612 BUFFER pointer(s) in use - CONTROLI 
467 Medium has been improperly inserted RESET not allowed 
468 Disc capacity exceeds 32 bit record address 650 Illegal remote operation 

range 700 Graphics driver specifier not recognized 
469 HP-IB TCT byte must be at end of ATN 701 Incompatible GRAPHICS INPUT and 

sequence PLOTTER drivers 
470 Device does not support CHECKREAD 702 Internal CRT has no graphics hardware, or 
471 Device does not support TRANSFER malfunctioning hardware, or no graphics 
472 Interface cannot be HP-IB active controller driver 
473 Synchronous data rate could not be met to 704 Upper bound < = lower bound 

complete this operation 705 Specified area is outside GDU limits 
474 Device failed its self test or diagnostic 706 Incompatible hardware and driver 
475 HP-IB interface too slow for this device 707 Graphics device limits out of range 
476 Termination mode not supported by this 708 Graphics device not initialized 

driver 709 Graphics device not selected 
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710 

711 

712 

713 

714 

730 
731 

733 
734 
735 
736 

0 
-1 

-10 

-11 

-12 
-14 

-21 

-22 
-23 
-24 

-31 
-32 
-52 

-91 

-92 
-93 
-94 
-135 

10 

BASIC Language Error Messages (Continued) 

Service request interrupt on HP-IB from un-
known origin 
Maximum number of graphics devices 
already initialized 
Memory overflow while attempting to report 
an overlapped 110 error 
Request not supported by the device or 
driver 
An attribute value (PEN or LINE TYPE) is out 
of range for a graphics device 
Array not in COM for array PLOTIER 
The specified TRACK operation has not 
been initiated 
GESCAPE opcode not recognized 
FONT identifier out of range or not found 
FONT identifier already in use 
FONT specification data invalid 

737 
740 
741 

742 

743 

744 
745 

746 

749 

FONT stroke data invalid 
Parameters specify the zero length vector 
Perspective image for the point is undefined 
- zero distance from center of projection 
along the view normal 
Front plane is not between the center of pro­
jection and the back plane 
Parameters specify a point that is on the 
wrong side of the view plane as determined 
by the view normal 
Viewing matrix is not invertible 
Two vectors specifying the viewing trans­
formation are parallel 
GDU z value too large - no point has a 
perspective image with that value 
Graphics system error 

IMAGE Status Error Messages 
Successful execution - no error 11 End of file encountered 
Miscellaneous host system error, see status 12 Negative record number specified 
element 10 for error number 13 Record number greater than capacity speci-
Maximum number of data bases already fied 
open 14 Beginning of chain encountered 
Bad data base reference or preceding blanks 15 End of chain encountered 
missing 16 The data set is full 
Not all necessary data sets are locked 17 No current record, no chain head, or the 
DBPUT, DBDELETE, and DBUPDATE not selected record is empty 
allowed with DB OPEN mode 8 18 Broken chain encountered 
Improper or nonexistent data set, data item, 20 At least one requested data set is already 
password, or volume specified locked 
Detail data set required 41 DBUPDA TE will not alter a key or sort item 
Write access to data set required 43 Key value already exists in Master set 
DBPUT, DBDELETE, or DBUPDATE not 44 Can't delete a Master entry with non-empty 
allowed on an Automatic master data set Detail chains 
Improper mode specified 50 String buffer is too small for requested data 
DBOPEN mode conflicts with another user 51 Variable size or type does not match the item 
Item specified is not a key item in the speci- size or type 
fied set or bad list parameter 52 Number of variables speCified does not 
Root file not compatible with current version match the item list 
of IMAGE 53 Argument parameter type or size incompati-
Data base not created ble with key item type or size 
Corrupt root file, must purge and redefine it 94 Corrupt data base opened in read-only 
Corrupt data base. some sets require erasure mode 
Wait lock not allowed while a lock is already lxx There is no chain head for path xx 
in effect 3xx The Automatic Master for path xx is full 
Beginning of file encountered 



9020 Service Notes 11-1 

9020 Service Notes 
Chapter 

11 



11-2 9020 Service Notes 


