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Chapter 1 Provides overall system characteristics.

Chapter 2 Describes dimensions, connectors, mounting, and configurable
features of the module and connectors.

Chapter 3 Supplies required environmental constraints.

Appendix A Contains part numbers for orderable main logic boards (MLBs),
bundled kit configurations, MLB options, and accessories.

Appendix B Lists and briefly describes all connectors and jumpers used on the
MLB.

Appendix C Lists tested options.

Appendix D Provides installation and handling instructions.

Appendix E Describes the console commands.

Appendix F Presents information for installing Digital UNIX and Windows NT.

Appendix G Lists frequently asked questions about configuring the AXPpci 33
for Digital UNIX and Windows NT systems.

Conventions
� � � � � 	 	 � � � � �  � � � � � � � � � � � 
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Table 1 Conventio ns

Convention Meaning

Ctrl/x Press the key labeled Ctrl while you simultaneously
press another key. For example: Ctrl/C.
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Table 1 (Cont.) Convention s

Convention Meaning

italic type The following items appear in italic type:

• Variable information, such as user-supplied
information in commands. For example:

>>> set envar value [-default] [-integer]

[-string]

• Directory and file specifications when these appear
in text. For example:

The files are located in the directory
pub/Digital/axppci.

bold type This typeface indicates the name of a console command
or command option when it appears in text. For example:

Use the set boot_osflags command to set an
environment variable that specifies a default boot
flag value.

[ ] Square brackets, in command syntax, enclose optional
items. For example:

>>> set envar value [-default] [-integer]

[-string]

. . . Horizontal ellipsis points indicate that the preceding item
can be repeated one or more times. These are used in
syntax descriptions and function definitions.

Horizontal ellipsis points also indicate that a portion of an
example or figure is omitted.

Key In tables, key names are designated by a box. For
example, Return .

DECchip 21066 Except where noted differently, DECchip 21066 refers to
the DECchip 21066/21066A/21068/21068A processor.

MLB Main logic board refers to the system module or
motherboard with the DECchip 21066 processor chip
socket.

PCB Printed circuit board, also known as a printed wire board.

Side 1 The primary component (DECchip 21066) side of a
printed circuit board.

Side 2 The passive component side of a printed circuit board.

Figure dimensions Except where noted differently, all figure dimensions are
in inches.
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Table 1–1 Digital AXPpci 33 System Summary

Software

Operating systems Microsoft Windows NT, Digital UNIX

Syste m Charact eristics

CPU and clock speed DECchip 21066 RISC microprocessor at 166 MHz (6 ns)
DECchip 21066A RISC microprocessor at 233 MHz (4.3 ns)
DECchip 21068 RISC microprocessor at 66 MHz (15 ns)
DECchip 21068A RISC microprocessor at 100 MHz (10 ns)

Processor upgradeable ZIF socket for DECchip 21066 processor upgrades

Instruction issue Up to two instructions issued per clock cycle

Word size 64 bits

Address size y Physical address: 34 bits
y Virtual address: 43 bits

Floating-point format VAX (F and G) and IEEE

Memory (RAM)
Minimum
Maximum
Recommended minimums

8 MB ECC protected
256 MB ECC protected
Windows NT: 16 MB
Digital UNIX: 32 MB

Memory (ROM) 512 KB flash ROM

External cache Configurable for 0, 256 KB, or 1 MB
(64 data bits and 8 ECC protection bits; 20 ns or 15 ns access)

Memory bus width 64 data bits and 8 ECC bits

Memory bus speed (peak) 80 MB/s

Graphics

Integral graphics None included.

Graphics options See Appendix C for a list of tested options.
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Table 1–1 (Cont.) Digital AXPpci 33 System Summary

Input/Output

Input device interfaces AT or PS/2 style keyboard and mouse.

Serial Two RS–423 (9-position) compatible serial communications ports.

Parallel One parallel (Centronics compatible) communications port.

Bus options Total of seven option slots.

PCI Peripheral component interconnect. Supports three 5 V/32-bit PCI
(33 MHz) option slots with a peak performance of 132 MB/sec: two
long (12.354 inches) and one short (6.946 inches) module. One
long PCI slot shares the same bulkhead slot with one long ISA
(industry-standard architecture) slot. See Appendix C for a list of
tested options.

ISA Supports five ISA option slots: two long (13.415 inches) and three
short (6.945 inches) modules. One long ISA slot shares the same
bulkhead with one long PCI slot. See Appendix C for a list of tested
options.

FAST SCSI–2 One NCR 53C810 SCSI controller supporting a single-ended bus.
One internal SCSI connector; seven devices plus a controller.
Asynchronous operation at 5 MB/s or synchronous operation at
10 MB/s. See Appendix C for a list of tested options.

IDE One IDE interface supporting up to two drives.

Floppy One 82077-compatible diskette controller supporting up to two drives:
y For Windows NT: 1.2 MB, 1.44 MB, and 2.88 MB formats.
y For Digital UNIX: 1.44 MB and 2.88 MB formats.
See Appendix C for a list of tested options.

Physical Character istics

Form factor Baby–AT system module

Width/depth/height
(with the DECchip 21066, high-profile
heatsink and option modules)

English: 8.65 inches/13.865 inches/5.573 inches
Metric: 220 mm/353 mm/142 mm

Weight
(with the DECchip 21066 and high-profile
heatsink)

1.85 lbs/840 grams

Power supply voltages
(main logic board [MLB] only)

+5 V, +12 V, -12 V, -5 V
(+3.3 V supply connection is available for PCI options.)
Refer to Chapter 3 for current consumption.

Environmental Character istics (Operat ional)

Temperature See Chapter 3 for air flow ambient temperatures.

Temperature change rate (maximum) 20°C/hr (36°F/hr)

Relative humidity 10–95% noncondensing

Maximum wet bulb 32°C (90°F)

Minimum dew point 2°C (36°F)
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Table 1–2 SPECint92, SPECfp92, Dhrystone VI, and Whetstone Performance Metrics

Alpha
Proces sor

Clock
Frequency Cache SPECint92 SPECfp92 Dhrystone VI Whetst one

DECchip 21066 166 MHz 1 MB 15 ns 76.05 86.59 333,374 178,500

DECchip 21066A 233 MHz 1 MB 15 ns 91.23 107.83 263,012 249,900

Table 1–3 Rhealstone Performance Metrics

Alpha
Proces sor

Clock
Frequency Cache

Context
Switch
Time 1

Preemption
Time 1

Intertask
Message
Latency 1

Semaphore
Shuffle Time 1

DECchip 21066 166 MHz 1 MB 15 ns 22.6 52.97 116.17 239.74

DECchip 21066A 233 MHz 1 MB 15 ns 18.6 44.02 93.83 189.57

1All Rhealstone results are reported in microseconds ({ sec).
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Figure 2–1 Core Module Assembly Outline
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Figure 2–2 MLB Mechanical Drawing
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Figure 2–3 MLB Component Outline Drawing
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Table 2–1 DC Power Connector (±5 V/±12 V) Pin-Out (J33)

Pin Number Function

1 POWER GOOD

2 +5 V

3 +12 V

4 -12 V

5 Ground

6 Ground

7 Ground

8 Ground

9 -5 V

10 +5 V

11 +5 V

12 +5 V

� � � 	 � 7 5 7 	 � � � � � � � � � � � � � � � � �  � � � � � � � � � � �  � � � � 
  � � � �  � � 
 3 p � _ < �

Table 2–2 DC Power Connector (+3.3 V) Pin-Out (J34)

Pin Number Function

1 Ground

2 Ground

3 Ground

4 PCI +3.3 V

5 PCI +3.3 V

6 PCI +3.3 V

7 PCI +3.3 V

8 PCI +3.3 V

9 PCI +3.3 V

10 Ground

11 Ground

12 Ground

2.2.2.2 Engi neering and Manufacturing Test Connector (J32)� � � � � � � � � � 
 � � � � � � � � � � � �  � � 
 � � � � � � �  � � � �  � � 
 3 p � 7 < � � � L E m � � � � � � � �
3 7 ! : <  � � � �  � � 
 � � 
 � � � � � � 	 � � � � � � � 
 � � � � � � � � � � � �  � � 
 � � � � � � � � 	 � ± � l

a l � � l a a 4 � � �
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2.2.2.3 Fan Connector (J1)� � � � � �  � � � �  � � 
 3 p L < � � � � � � � � � � � � � � � � 
 � � � � 4 �  � � � 7 L E ; ; � 
 �  � � � � 
 ¢ �
� � �  � � � � � � � � � � � k � � � � � 
 � � � �  	 � � � 
 � � � � � � � � � � � � � � � � � � !  � � �
7 : E � � � p L � � � � m � � � � � � � � � � 
 � �  � 	 � � 	 � m k � � � �  � � � �  � � 
 �

} ~ � � � � � � ² ³ � � � � � � � ¯ ´ µ � ~ � � � � � � � � � � � � � � � �
� � � 	 � 7 5 � 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � 
 � � � � � �  � � � �  � � 
 �

Table 2–3 Fan Connector Pin-Out (J1)

Pin Number Function

1 +12 V

2 No connection

3 Ground

2.2.2.4 Floppy Disk Connector (J12)� � � � � � �  � � � � � � � � 
 � � � � �   � � � � � � � k  � � � 
 � 	 	 � 
 � � � � 
 � �  � 3 p L 7 < � � � � � � �
� � _ m � � � � � � � � 3 7 ! L b < � � 	 � m � � 
 � � � � � k � � � �  � � � �  � � 
 �

� � � 	 � 7 5 _ 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � 
 � � �   � � � � � � � k
 � � � �  � � 
 �

Table 2–4 Floppy Disk Connector Pin-Out (J12)

Pin
Number Function

Pin
Number Function

1 Ground 2 DENSEL

3 Ground 4 MTR3 L

5 Ground 6 DRATE0

7 Ground 8 INDEX L

9 Ground 10 MTR0 L

11 Ground 12 DR1 L

13 Ground 14 DR0 L

15 Ground 16 MTR1 L

17 No connection 18 DIR L

19 Ground 20 STEP L

21 Ground 22 WRDATA L

23 Ground 24 WGATE L

25 Ground 26 TRK0 L

27 No connection 28 WP L

29 Ground 30 RDDATA L

31 Ground 32 HDSEL L

33 Ground 34 DISKCH L
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2.2.2.5 Halt/Reset Switch Connector (J11)z � � � � � 7 m � � � � � � � � K � 	 � j X � � � � � � � �  �  � � � �  � � 
 3 p L L < � � � � � �  � � � � 
 � � 	 	 �
� � � � � � � �  � � � 
 � � � � � 
 � � 	 � � � � � � � � � � � � � � 
 
 � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � 	 �  � | � � � � 
 � � � � � � � � 6 � 
 � � 
 � � � 
 � � � � 
 � � � � � � � � � �

h �  � � � � 7 � 7 � _ � � �
� � � 	 � 7 5 : 	 � � � � � � � � � � � � � � � � �  � � � � � � � � � � K � 	 � j X � � � � � � � �  �  � � � �  � � 
 �

Table 2–5 Halt/Reset Switch Connector Pin-Out (J11)

Pin Number Function

1 Ground

2 Halt/Reset
Normally open

6 � � � 
 � 7 5 _ � � � � � � � � K � 	 � j X � � � � � � � �  �  � 
  � � � �

Figu re 2–4 Halt/Reset Switch Circuit

MR-6413-AI

2.2.2.6 IDE Disk Connector (J18)� � � � � � �  � � � � � � � � 
 � � � � � � � 4  � � � � � � � 	 � � � � � 
 � �  � 3 p L 9 < � � 
 � � �
W � � � � � � a � � � � 
 � � � � � � � � � � � � � � � � � � � _ E m � � � � � � � � 3 7 ! 7 E < � � 	 � m
� � 
 � � � � � k � � � �  � � � �  � � 
 �
� � � � � 4 � � � � 
 � �  � � � � � � � �  � 
 
 � � � 	 � � � � � � 
 � � � � � � � � � � 	 z a � � � � � 
 � � � � �
� � � � � � �
� � � 	 � 7 5 ; 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � � � 4 � � � k  � � � �  � � 
 �

Table 2–6 IDE Disk Connector Pin-Out (J18)

Pin
Number Function

Pin
Number Function

1 Reset 2 Ground

3 Data 7 4 Data 8

5 Data 6 6 Data 9
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Table 2–6 (Cont.) IDE Disk Connector Pin-Out (J18)

Pin
Number Function

Pin
Number Function

7 Data 5 8 Data 10

9 Data 4 10 Data 11

11 Data 3 12 Data 12

13 Data 2 14 Data 13

15 Data 1 16 Data 14

17 Data 0 18 Data 15

19 Ground 20 No connection

21 DMA REQ 22 Ground

23 IOWC 24 Ground

25 IORC 26 Ground

27 IO CH RDY 28 Idebale

29 DMA Grant 30 Ground

31 Interrupt 32 IOCS16

33 A1 34 No connection

35 A0 36 A2

37 SEL 0 38 SEL 1

39 Busy 40 Ground

2.2.2.7 ISA Slot Connectors (J20–J24)� � � � � � �  � � � � � � � � 
 � � � � � � h � � � � � � � � 	 � � � 3 p 7 E 5 p 7 _ < � � � 
 � � � 	 � � �
� � � � � 
 � � � � 
 � � h � � � � � 	 � � ± � � � � � � � � 
 � 	 � � � � h � � � � � 	 � � � h � � h �  � � � � 7 � _
� � 
 � � 
 � � � 
 � � � � � 	 � � � � � � � h � � � � � � � � � � � 	 � � �
� � � � h � � � � � � � � � � 	 � � L 3 p 7 _ < �   � � � � � � � � � � � � � � 	 k � � � � � � � � � � � � � �
� � � � � � � � � 	 � � � 3 p 7 : < �   � � � � � � � � k � � � � � � � 	 � � � � � � � � 	 	 � � !  	 � � � � � �

6 � 
 � � � � � � � � � � � � � � � � 	 � � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � 
 � � � � � � h �
� � �  � �  � � � � � 
 � � � 
 � �  � � � � � � � � 
 � � �  � �

2.2.2.8 Keyboard Connectors (J39 and J38)� � � � � � �  � � � � � � 
 � � 
 � � 	 � � � � � � � � � � 
 � � � � � � � � 	 � 3 p � 8 < : m � � � � � � � �
� � a k � � � � � 
 �  � � � �  � � 
 � 
 � � � � � ; m � � � � � � � � � � � � m � � a � h j 7 � � � 	 � 3 p � 9 <
k � � � � � 
 �  � � � �  � � 
 � � � � � �  � � � �  � � 
 � � 
 � � � � � � 	 	 � � !  	 � � � � � � � � � � h j 7
� � � 	 � Y D o � 	 � � � �  	 � � � � � � h j 7 � � � 	 � � � � � �  � � � �  � � 
 3 � � � p _ E < � � � � � � � 	
z a � � � � � � � � � � � � � � 
 � � � � � � 
 � � 	 � � � � � � 
 � � � � � 	 � k � � � � � 
 � �

} ~ � � � � � � � � � ¶ ´ · � � � � � � ¸ � � ¦ � � � � � � � � � � � � � � � � � � � � � � � � � ¹ � � � � � ³ � � � �
¯ ´ µ � ~ �
� � � 	 � 7 5 b 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � � � � � � 	 � k � � � � � 
 �
 � � � �  � � 
 �
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Table 2–7 Keyboard Connector — AT Style Pin-Out (J39)

Pin
Number Function

Pin
Number Function

1 Clock 4 Ground

2 Data 5 +5 V

3 No connection

� � � 	 � 7 5 9 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � � h j 7 k � � � � � 
 �
 � � � �  � � 
 �

Table 2–8 Keyboard Connector — PS/2 Style Pin-Out (J38)

Pin
Number Function

Pin
Number Function

1 Data 4 +5 V

2 No connection 5 Clock

3 Ground 6 No connection

2.2.2.9 Keylock and Power LED Connector (J9)� � � k � � 	 �  k � � � � � � � 
 D 4 � 3 p 8 < � � � : m � � � � � � � � 3 L ! : <  � � � �  � � 
 � � � �
� � 
 � � � � � � � � 
 � � � � � "
# � � � � L � � � � � 
 � � � � � ¬ :  � � � � 
 � � � � � � 
 � � � � � � � � � 	 D 4 � � � � �  � � � � �

�  � � � � 
 � � � 
 � � � � � �
# � � � � _ � � � : � � � � 	 � �  � � � �  � � � � � � � � � � � 
 � k � � 	 �  k � � � �  � � 	 � � � � � � �

� � 
 � � � � � 	 � � � � � � k � � � � � 
 � �
� � � 	 � 7 5 8 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � k � � 	 �  k � � � � � � � 

D 4 �  � � � �  � � 
 �

Table 2–9 Keylock and Power LED Connector Pin-Out (J9)

Purpose Pin Number Function

Power LED 1 +5 V (through 470 ohm pull-up)

2 No pin installed

3 Ground

Keylock 4 Keylock signal

5 Ground

6 � � � 
 � 7 5 : � � � � � � � � k � � 	 �  k � � � � � � � 
 D 4 �  � 
  � � � �
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Figu re 2–5 Keylock and Power LED Circuit

MR-6408-AI

2.2.2.10 LED Display Connector (J6)� � � L ; m � � � � � � � � 3 7 ! 9 < D 4 � � � � � 	 � �  � � � �  � � 
 3 p ; < � � � � 	 � � � � � � � 
 � � �
� � � � � 	 � � � � � � � � � � � � 	  � 
  � � � � � � 
 � 3 � � � � � � � � � � � 
 � � � 
 � 
 � � � � � � < � � � �
9 D 4 � � � � � � D 4 � � 	 � � � � � � � � � � 
 � � � �  � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � 
 m � � m � � 	 � m � � � � 3 � l h � < � � � � � � � � �  � 
 � � � 
 � � � � � D 4 � � � � � �
� � � 
 � � � 	 � � � � � 
 � � � � � � � � � 	 � � � � � 9 � � � � � � � � � � � � 
 � � � � � � � � 
 � � � �
E � � 9 9 E � E E E E � � 
 � � � � E � � 9 � � � � � � � � 6 � 
  � � � � � � � �  � � � � � � 
 �  � � � � � � � � � � � �
� � � 
 � � � E � � 9 9 E � E E E E � � � � � � � � � � � � � �   � � � � � 	  � �  	 � � � � � � � � � 	 � m � � � � � � � �


 � � � 	 � � � �  � � � � � � � � � � �  �  � � � � c � � � � �  � � � �
z � � � � � D 4 � 4 a � o D 4 D � � � � � 	 � � � � � � 	 � � � 9 m � � � 
 � � � � � � 
  � � � � �  � � �
b _ 6 � b b � � � � � � � D 4 � � D V � � � � � 	 � � � � 
 � � � � � � 9 � � � � � � � � � �
3 � � � � E 5 � � � � b < � � � � � � � 
 � � � � � � 
 � � � � � 
 � � � � � � � � � �

� � � 	 � 7 5 L E 	 � � � � � � � � � � � � � � � � �  � � � � � � � � � � D 4 � � � � � 	 � �  � � � �  � � 
 �
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Table 2–10 LED Display Connector Pin-Out (J6)

Pin
Number Function

Pin
Number Function

1 +5 V 2 LED 7

3 No connection 4 LED 6

5 No connection 6 LED 5

7 LED ENABLE L 8 LED 4

9 LEDCLK 10 LED 3

11 No connection 12 LED 2

13 No connection 14 LED 1

15 Ground 16 LED 0

6 � � � 
 � 7 5 ; � � � � � � � � D 4 � � � � � 	 � �  � 
  � � � �

Figure 2–6 LED Display Circuit

MR-6394-AI
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� � � 	 � 7 5 L L 	 � � � � D 4 �  � � � � � � � � � � 
 � 	 � � � � � � � � � � �

Table 2–11 LED Display Codes

LED Code
Data Bits [7:0]
(1=On; 0=Off)1 Test Condition

1111 1110 Size memory Empty bank

1111 1101 " " Sizing complete

1111 1011 Configure memory Configuration complete

1111 1010 Test memory Bcache Off/Dcache Off

1111 1001 " " Bcache On/Dcache Off

1111 1000 " " Bcache Off/Dcache On

1111 0111 " " Bcache On/Dcache On

1111 0110 53C810 SCSI test ID not detected

1111 0101 " " Data path test done

1111 0100 Load flash to memory Flash data path test

1111 0011 " " Flash checksum test

1111 0000 Exit SROM Pass control to image

1010 0000 0 KB cache No cache found

1010 0001 256 KB cache 256 KB cache found

1010 0010 1 MB cache 1 MB found

0010 0000 Run time Machine check

1All unused codes are reserved.

2.2.2.11 Mouse Connector — PS/2 Compatibl e (J40)z � � � � � � h j 7 � � � 	 � ; m � � � � � � � � � � � � m � � a � � � � �  � � � �  � � 
 3 p _ E < � 	 � � � � � � �
� � � � h j 7 � � � 	 � k � � � � � 
 �  � � � �  � � 
 � � � � � � � � 
 � � � � � � � � Y D o � 3 l � � � � � � �
� � 
 � � 	 � � 
 � � � � � � � � � �  � � � �  � � � � � � � � � � � � � � � � � � � � � � � 	 � k � � � � � 
 � �
� � � � � � 	 z a � � � � � � � � � � � � � � 
 � � � � � � 
 � � 	 � � � � � � 
 � � � � � 	 � k � � � � � 
 � < �

} ~ � � � � � � � � � ¶ ´ · � � � � � � ¸ � � ¦ � � � � � � � � � � � � � � � � � � � � � � � � � ¹ � � � � � ³ � � � �
¯ ´ µ � ~ �
� � � 	 � 7 5 L 7 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � � � � � �  � � � �  � � 
 �

Table 2–12 Mouse Connector Pin-Out (J40)

Pin
Number Function

Pin
Number Function

1 Data 4 +5 V

2 No connect 5 Clock

3 Ground 6 No connect
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2.2.2.12 Parallel Port Connector (J36)� � � � � � � � � 
 � 	 	 � 	 � � 
 � 7 ; m � � � � � � � � 3 7 ! L � <  � � � �  � � 
 3 p � ; < � C � �  � � � � � � �
� � � � � � 
  � � 	 � � 
 � � � � � � Y D o  � � � �  � � 
 � � � � � � � 
 � � 
 � � � � � � � 
  � � � �  � � 
 � � �


 �  � � 
 � � � C � �  � � � � � � 
 � �  � � � � � � � m � � � � � � � � �  � � � �  � � 
 � � � 7 : m � � � � � � � � �
 � � � �  � � 
 � � � � � � � � � 	 � � � � � � � � � 	 �  � � � � �  � � � �  � � 
 � 3 � � � � < � � � � � � � � � � �

� � � 	 � 7 5 L � 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � � � 
 � 	 	 � 	 � � 
 �
 � � � �  � � 
 �

Table 2–13 Parallel Port Connector Pin-Out (J36)

Pin
Number Function

Pin
Number Function

1 STROBE L 14 AUTOFD L

2 Data 0 15 ERROR L

3 Data 1 16 INIT L

4 Data 2 17 SLCTIN L

5 Data 3 18 Ground

6 Data 4 19 Ground

7 Data 5 20 Ground

8 Data 6 21 Ground

9 Data 7 22 Ground

10 ACK 23 Ground

11 Busy 24 Ground

12 PE 25 Ground

13 Select 26 No pin installed

2.2.2.13 PCI Slot Connectors (J25–J27)� � � � � � �  � � � � � � � � 
 � � � � 
 � � � � � � � � � � � � 	 � � � 3 :  j � 7 � � � < � � � � � �  � � 

p � _  � � � �  � � � � �  � � � � �   � � � � 	 � � � �  � 
 � � � l � � � 	 � � � � � � � 
 � � � � � � 
 �
� � � � � � � 	 � ± � � � � � � � � 
 � 	 � � � � � � � � � � 	 � � � � � � � � � � � � � � �  � � � � � � � � �
� � � � � � 	 � � � 3 p 7 : < �   � � � � � � � � � � � � �  � � � � � h � � � � � � � � � � h � � 	 � � L
3 p 7 _ < � � � 	 � �   � � � � � � k � � � � � � � 	 � � � � � � � � 	 	 � � !  	 � � � � � � 6 � 
 � � � � � � � � � �
� � � � � � � � � � 	 � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � �  � � � � � , [ d e I . ( ) f > ]

0 - 2 . % g . ( ' % I A ] 
 � � � 
 
 � � � � � � � � � � 
 � � �  � � 6 � 
 � � 
 � � � 
 � � � � 
 � � � � � � � � � � �
� � � � � � � � � � � � � 	 � � � � � � h �  � � � � 7 � : �

2.2.2.14 SCSI/IDE Busy LED Connector (J14)� � � _ m � � � � � � � � 3 L ! _ < p L _  � � � �  � � 
 � 
 � � � � � � � � � o z h C D � � � � � 	 � � � 
 � � � �
D 4 � � � � � � � � �  � � � � � � � � 
 � � �  � � � � � � � 
 � � � h � h � � � � � 
 � � 4 � � � �
� � � 	 � 7 5 L _ 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � h � h � j � � 4 o � � � D 4 �
 � � � �  � � 
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Table 2–14 SCSI/IDE Busy LED Connector Pin-Out (J14)

Pin
Number Function

1 +5 V (through 470 ohm pull-up)

2 BUSY L

3 No connection

4 +5 V (through 470 ohm pull-up)

6 � � � 
 � 7 5 b � � � � � � � � h � h � j � � 4 o � � � D 4 �  � 
  � � � �

Figu re 2–7 SCSI/IDE Busy LED Circuit

MR-6407-AI

2.2.2.15 SCSI–2 Cable Connector (J19)� � � � � � �  � � � � � � � � 
 � � � � � h � h � 5 7 � � � � � � � � � � � a � X : � � 9 L E h � h �
 � � � 
 � 	 	 � 
  � � � � � � � � � � � 
 � � 	 h � h � � � � : E m � � � � � � � � 3 7 ! 7 : < � � 	 � m � � 
 � � � � �

k � � � �  � � � �  � � 
 �
} ~ � � � � � � ® } ® � � � � � � � � � � � � � � � � º � ² ¤ � ¨ � £ ² ¤ » � � � � � � � � � � � � � � � � �

� � � 	 � 7 5 L : 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � h � h � 5 7  � � � �  � � 
 �

Table 2–15 SCSI–2 Connector Pin-Out (J19)

Pin
Number Function

Pin
Number Function

1 Ground 2 DB 0 L

3 Ground 4 DB 1 L

5 Ground 6 DB 2 L

7 Ground 8 DB 3 L

9 Ground 10 DB 4 L

11 Ground 12 DB 5 L

13 Ground 14 DB 6 L
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Table 2–15 (Cont.) SCSI–2 Connector Pin-Out (J19)

Pin
Number Function

Pin
Number Function

15 Ground 16 DB 7 L

17 Ground 18 PB L

19 Ground 20 Ground

21 Ground 22 Ground

23 No connection 24 No connection

25 No connection 26 TERM POWER

27 No connection 28 No connection

29 Ground 30 Ground

31 Ground 32 ATN L

33 Ground 34 Ground

35 Ground 36 BSY L

37 Ground 38 ACK L

39 Ground 40 RST L

41 Ground 42 MSG L

43 Ground 44 SEL L

45 Ground 46 C/D L

47 Ground 48 REQ L

49 Ground 50 I/O L

2.2.2.16 Serial Ports COM1 (J35) and COM2 (J37)4 �  � � � 
 � � 	 � � 
 � � � � � L E m � � � � � � � � 3 7 ! : <  � � � �  � � 
 3 p � : � � � p � b < � � �

 �  � � 
 � � � � � �  � � � � � � � � � � � � � 
  � � 	 � � 
 � � � � � � � � � 
 � � 	 � � 
 �  � � � �  � � 
 � � �
� � � � � 
 � � 
 � � � � � � � 
  � � � �  � � 
 � C � �  � � � � � � 
 � �  � � � � � � � m � � � � � � � � � � � � �
 � � � �  � � 
 � � � 8 m � � � � � � � � �  � � � �  � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � 8 m � � � � � � � �  � � 	 � � � � � � � 
 � � � � � � � � � � � � � � � � � 
 � m � � � � � � 
 � � � V � � � �
� � 
  � � � � � � � � 	 � � � �
� � � 	 � 7 5 L ; 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � � � 
 � � 	 � � 
 � � � l Y L
� � � � l Y 7  � � � �  � � 
 � �

Table 2–16 Serial Ports COM1 (J35) and COM2 (J37) Pin-Outs

Pin
Number Function

Pin
Number Function

1 DCD 6 DSR

2 Serial In 7 RTS

3 Serial Out 8 CTS

4 DTR 9 RI

5 Ground 10 No pin installed
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2.2.2.17 SIMM Interconn ect (J2–J5)� � � � � � �  � � � Y D o � � � � � 
 � � � � � � 7 : ; Y o � � � X � Y � � � � 
 � � l � � � � � 

� � � � � � � � z � � � � � � � �  � 	 	 � � � � � 
 � � � � � � � � � 
 � � � c � � � � � � � � � 
 � h � Y Y
� � � �  � � � 
 � � �  k � � � � � � � 	 	 � � � � � � � � � � � 	 	 � � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � 


� � � � � � 
 �
� � � � � � �  � � � � � � � � � � � � � � � � � � b E � � �   � � � � � � � h � Y Y � � � � �

 �  � � � � � � � � � � � � � � � � � � � 
 � � � c � � � 
 � � � � � � �  � � � � � � � � � � � � � � �
� � � 
 � � � � � � � � � � � � � � � "

For Windows NT: 16 MB

For Digital UNIX: 32 MB
4 �  � h � Y Y � � � � � ; m � � � m � � � � � � � � � � � � � h � Y Y � � � � � � � � � � � � � � � � 
 � "
� �  � � � � � � 
 � � � � � � � � 
 � � � � � � � � � � 4 � � � � � � � � � � � � � � � � h � Y Y � o � � �
� � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � c � � � � � � � � � o � � k E �  � � � 
 � � � �
� � p 7 � � � p � � � �  	 � � � � � � � � � � � 4 �  � � � 7 L E ; ; � � z � o � � k L �  � � � 
 � � � � � �

p _ � � � p : � � � � � 
 � � � � � � 
 � � � � � � � z �
� � � � � ® � � � � � � � � ¦ � © ¼ ½ ¦ � � ® � � � � ¾ � � � � � � � � � � � � � � � � � � � � � ® � � � � � © ¯ ½

� � © © ½ ¦ � � ® � � � � � � � � � � � � � � ¸ �
� � � 	 � 7 5 L b 	 � � � � � � � h � Y Y  � � � �  � � 
 � � � m � � � � �

Table 2–17 SIMM Connector Pin-Outs (J2–J5)

Pin
Number Function

Pin
Number Function

1 Ground 37 Data

2 Data 38 Data

3 Data 39 Ground

4 Data 40 CAS

5 Data 41 CAS

6 Data 42 CAS

7 Data 43 CAS

8 Data 44 RAS

9 Data 45 RAS

10 +5 V 46 No connection

11 No connection 47 Write

12 A0 48 No connection

13 A1 49 Data

14 A2 50 Data

15 A3 51 Data

16 A4 52 Data

17 A5 53 Data

18 A6 54 Data

19 A10 55 Data

20 Data 56 Data
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Table 2–17 (Cont.) SIMM Connector Pin-Outs (J2–J5)

Pin
Number Function

Pin
Number Function

21 Data 57 Data

22 Data 58 Data

23 Data 59 +5 V

24 Data 60 Data

25 Data 61 Data

26 Data 62 Data

27 Data 63 Data

28 A7 64 Data

29 A11 65 Data

30 +5 V 66 No connection

31 A8 67 No connection

32 A9 68 No connection

33 RAS 69 No connection

34 RAS 70 No connection

35 Data 71 No connection

36 Data 72 Ground

2.2.2.18 Speaker Connector (J10)� � � � � � � k � 
 � � � � � _ m � � � � � � � � 3 L ! _ <  � � � �  � � 
 3 p L E < � � � � � 
 � � �  � 
  � � � � �
� � � � � � � � � � 
 � _ 5 L ; � � � � � � � � �  � � � � k � 
 � � � � � 	 � � 	 � � � � � � � � � � 
 � �
L E 8 Y W � � � � � � 9 � � � � � � � k � 
 �

� � � 	 � 7 5 L 9 	 � � � � � � � � � � � � � � � 
 � � � � � � �  � � � � � � � � � � � � � � k � 
  � � � �  � � 
 �

Table 2–18 Speaker Connector Pin-Out (J10)

Pin Number Function

1 Speaker output

2 No pin installed

3 No connection

4 +5 V

6 � � � 
 � 7 5 9 � � � � � � � � � � � � k � 
  � 
  � � � �
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Figu re 2–8 Speaker Circuit

MR-6406-AI

2.2.3 Device Sockets
� � � � � 	 	 � � � � � � �  � � � � � � � �  
 � � � � � � Y D o � � � �  � � �  k � � � � h �  k � � � � 	 	 � �
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� � � Y D o � � � � � �  � � � � � � � � � � �  	 � � � � � �  �  � � h X � Y � � � �  � � � � � � � �
� 4 �  � � � 7 L E ; ; � 
 �  � � � � 
 �

} ~ � � � � � � } � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ® � � � � ¿ � � � � � � � � � �
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2.2.3.1 AXPpci 33 Processor Socket (XE15)� � � � 4 �  � � � 7 L E ; ; � 
 �  � � � � 
 � � � � � � � 	 	 � � � � � 7 9 b m � � � � � � � � � � 6 � �  k � �
3 � 4 L : < � X � � � 
 � � � � � � � � � ! � � � 
 � � � � � 	 	 � � � � � � � � � � � � 	 � � � � � � � 
 �  � � � � � �

2.2.3.2 Cache Sockets (XE100–XE110)� � � � � � �  � � � Y D o  � � � � � 
 � � � � � � � � � �  �  � � � 
 � � � � � � � � � � � � � 	
7 : ; V o � 
 L Y o � �  �  � � � � � � � � � � � � 
 L L � 7 V ! 9 � 
 L L L 7 9 V ! 9 h X � Y
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� � � � � 
 � � � 
 � � � � � � � � ! � 	 � � � � � � � � � � h X � Y � � 
 � � � � � � 
 � � � � � � � �  � � � � �
� � � � � 
 � �
� �  � � � �  k � � �  � � �   � � � � � � � � 
 7 9 m � � � 3 � 7 V ! 9 < � 
 � 7 m � � � 3 L 7 9 V ! 9 <

h X � Y � � � �  � � � � 	 	 � � � �  � � � � � � � � � � � � � � � � � � � c � � � � � � � � � 
 � h � �
h �  � � � � 7 � 7 � _ � L � � 
 � � � � 
 � � � � � � � � � � �  �  � � � � � � � � � 	 �  � � � � � � � � h �  � � � � � � _
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 �  � � � � � �
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� � ª � � � � © ´ ¯ Á � � � � � � � ¯ ´ ¼ Á � � � � � � � � � � � � ¦ � � ¾ � � � ° � Â µ Ã � � � �
� � � � ° � � � � � � � � � � � � � ¦ � � �
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Figu re 2–9 Cache Socket

MR-6398-AI

2.2.4 MLB Jumpers
� � � Y D o � � � � � � � 
 � � � � � � � � � | � � � � 
 � � � � �  � � 
 � � � �  
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2.2.4.1 Cache Speed Select (J17)p L b � � � 7 m � � � � � � � � 3 L ! 7 < � � � � � 
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Table 2–19 Cache Speed Select Jumper (J17)

15 ns Cache 20 ns Cache1

Jumper out Jumper in

1Factory default

2.2.4.2 CPU Clock Frequen cy Select Jumper (J7)p b � � � ; m � � � � � � � � 3 7 ! � < � � � � � 
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Table 2–20 CPU Clock Frequen cy Select Jumper (J7)

Frequency
Alpha
Processor

Pin 1–2
Jumper

Pin 3–4
Jumper

Pin 5–6
Jumper

66 MHz DECchip 21068 Out Out Out

100 MHz DECchip 21068A Out Out In

166 MHz DECchip 21066 Out In In

233 MHz1 DECchip 21066A In Out In

1Upgrade of 166 MHz boards to 233 MHz operation requires Digital Part Number
EBPXU–AA upgrade kit (factory installable only). For 233 MHz operation, the minimum
firmware revision is Version 1.3. See Section F.2 for details on how to obtain the latest
firmware.
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 3 p 9 < � � � � m � � � � � � � � 3 L ! � < � � � � � 
 � � � �
� � � � 
 � � � � � � � � � � � � � � � � � � 	 � � � 
 
 � � � � � � � � � � � � K � 	 � j X � � � � � � � �  � 3 � � �
 � � � �  � � 
 p L L < � �  	 � � � � � � � � � � � � 	 	 � � � � � � � | � � � � 
 � � � � � 	 � � � � � � � � � � �

K � 	 � j X � � � � � � �  � � � � � � � � � 
 �  � � 
 � � �
� � � 	 � 7 5 7 L 	 � � � � � � � K � 	 � j X � � � � � � 	 �  � | � � � � 
 � � � � �

Table 2–21 Halt/Reset Select Jumper (J8)

Reset Enable Halt Enable 1

PIn 1–2 PIn 2–3

1Factory default
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� � � � � � � � � � � � � � � � � � � � � � � �
� � � 	 � 7 5 7 7 	 � � � � � � � K � 	 � j X � � � � � � � 
 � � � � � � 	 � � � � � � � � �

Table 2–22 Halt/Reset Operational Setting s

J8 Setting Windows NT Action Digital UNIX Action

Reset Enable (Pin 1–2) Reset (same as power up) Reset (same as power
up)

Halt Enable (Pin 2–3) Not supported Halt
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2.2.4.4 IDE DMA Request and Grant Jumpers (J15 and J16)� � � � � 4 � Y � X �  � � � � | � � � � 
 3 p L : < � � � � � 4 � Y � i 
 � � � | � � � � 
 3 p L ; <
� 
 � � m � � � � � � � � 3 L ! � < � � � � � 
 � � � � � � � | � � � � 
 � � � � � � � � � � � � � � � � � � �

� Y � 
 �  � � � � j � 
 � � � 	 � � � 	 ± � � � � 
 � � � � � � � 
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Table 2–23 IDE DMA Request Jumper (J15)

DMA Request 6 DMA Request 7

Pin 1–2 Pin 2–3

Table 2–24 IDE DMA Grant Jumper (J16)

DMA Grant 6 DMA Grant 7

Pin 1–2 Pin 2–3

2.2.4.5 SROM Select Jumpers (J28 and J29)z � � � � � � � � � � � � � � � � ; m � � � � � � � � 3 7 ! � < � � � � � 
 � 3 p 7 9 � � � p 7 8 < � � � � � � �
 � � � � 	 � �  � � � � � � � � � � 
 � � � 
 
 � � � � � C � � � � � � � � 	 � � � � � � 	 	 � � � | � � � � 
 � �

� � 	 �  � � � � � � � � � � � 9 m � � � m � � � � � � 
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Table 2–25 SROM Select Jumpers (J28 and J29)

Bit
Position

Jumper
Set

Pin
Connection Function

0 J28 1–3 Boot operating system console from flash ROM1

1 J28 3–5 Boot service console with BCache Enabled

2 J28 2–4 Boot service console with BCache Disabled

3 J28 4–6 Reserved

4 J29 1–3 Boot from fail-safe loader floppy

5 J29 3–5 Reserved

6 J29 2–4 Reserved

7 J29 4–6 Reserved

1Factory default
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Figu re 2–10 SROM Select Jumper Position s (J28 and J29)

MR-6412-AI

2.2.4.6 SCSI Terminator Jumper (J13)p L � � � � 7 m � � � � � � � � 3 L ! 7 < � � � � � 
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Table 2–26 SCSI Terminator Jumper (J13)

Terminator Enabled 1 Terminator Disabled

Jumper in Jumper out

1Factory default
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Figu re 2–11 Use of the Terminator on the SCSI Bus

MR-6416-AI
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2.3 Single Inline Memory Modules
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For Windows NT: 16 MB

For Digital UNIX: 32 MB
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Figu re 2–12 Example SIMM Outline

MR-6410-AI

2.3.1 Connector
4 �  � h � Y Y � � � b 7 � � � � 
 m � � � �  � � � �  � � � l � � � � � � � � � � h � Y Y � � o � �
k � � � � � � � � � � 
 � � 
 � � � 
 � � � � � 	 	 � � � � � � � � � � � �  k � � �

É Ê Ë Ì Ì Í Î Ï Ð Í Î Ñ Ò Ó Ô Ê Õ Ó Ó Ö × Ö Ø Ù Ø × Ú Ø Û Ú Ü Ý × Ï Þ × ß Ö Ï Ø Ú Ú Ø Ï × Í ß Í Ð Ö Ü Î × Ø Ú à á Ó â Ü Î Ö × Í ß ã ä Ò Í Î Þ × å Þ Ü Î ä Ê Ü Ü æ Ø Û Ú Ü ç è é Ð Í Î× ß Ð Í Î ê Ø Ï × Í ß Ø Û Í Ë Ï Ï Þ Ü é ë ë Ó ì í Ë Ì å Î Ø î Ü ï × Ï Ð Í Î È Ñ Ñ Ó ì í Û Í Ø Î î Ö ð Ð Ø ñ Ï Í Î ò × ß Ö Ï Ø Ú Ú Ø Û Ú Ü Í ß Ú ò ó ä ç Ú Ï Ü Î ß Ø Ï × Ù Ü Ú ò ô Õ ß Ï Ü Ú Þ Ü õÐ Í Î ê Ø Ï ñ Í î Ü Ï Í Î Ü Ì Î Í å Î Ø ê Ï Þ Ü Ü õ × Ö Ï × ß å Ö Ü Î × Ø Ú à á Ó ñ Ø ß Û Ü Í Û Ï Ø × ß Ü î Í Ù Ü Î Ï Þ Ü Õ ß Ï Ü Î ß Ü Ï ä Ê Ü Ü Ê Ü ñ Ï × Í ß ö ä é Ð Í Î î Ü Ï Ø × Ú Ö ä

2–24



Physica l Description

2.3.2 Physical Mounting
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Table 2–27 SIMM Options

Digital Option Number Dimension ‘‘X’’ Dimension ‘‘Y’’

EBPXM–AA 1.000 inches 4.250 inches

EBPXM–AB 1.250 inches 4.250 inches

EBPXM–AC 1.350 inches 4.250 inches

EBPXM–AD 1.350 inches 4.250 inches

EBPXM–AE/AF 1.900 inches 4.550 inches

2.4 ISA Option Modules
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Figu re 2–13 Typical ISA Option Module

MR-6404-AI
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Table 2–28 Variable Lengths of ISA Options

ISA Slot Number Maximum Length Notes

1 13.415 inches —

2 13.415 inches —

3 8.250 inches 1

4 11.400 inches 2

5 11.400 inches 2

Notes:

1 Maximum length is limited by the +3.3 V regulator heatsink.
2 Maximum length is limited by the DECchip 21066 processor heatsink.

2.5 PCI Option Modules
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Figu re 2–14 Typical PCI Option Drawing

MR-6415-AI
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Table 2–29 Variable Lengths of PCI Options

PCI Slot Number Maximum Length Notes

1 7.000 inches 1

2 13.415 inches 2

3 13.415 inches 2

Notes:

1 Maximum length is limited by the SIMM in J2.
2 The maximum length of 13.415 inches is accomplished by adding an extender. This

allows a PCI module to be of equal length to an ISA module and to be supported by
the card guides.
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Table 3–1 DECchip 21066 Maximum Case Temperature Limits

Alpha Processor Maximum Case Temperatur e

DECchip 21066–166 85°C (185°F)

DECchip 21066A–233 84°C (183°F)

DECchip 21068–66 93°C (199°F)

DECchip 21068A–100 93°C (199°F)
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Table 3–2 DECchip 21066 (166 MHz) Cooling Using Low-Profile Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

400 21 W 85°C 0.70°C/W 3.80°C/W 3.10°C/W 20°C 1

600 21 W 85°C 0.70°C/W 2.80°C/W 2.10°C/W 41°C 1

800 21 W 85°C 0.70°C/W 2.35°C/W 1.65°C/W 50°C 1, 2

1,000 21 W 85°C 0.70°C/W 2.10°C/W 1.40°C/W 56°C 1, 2

Using part number 12–35739–18 low-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21066 and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result is a decrease in maximum allowable ambient
temperature by 9.5°C.

2 Operation above 40°C ambient temperature requires further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.
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Table 3–3 DECchip 21066 (166 MHz) Cooling Using High-Profile Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

100 21W 85°C 0.70°C/W 3.50°C/W 2.80°C/W 26°C 1

200 21W 85°C 0.70°C/W 2.55°C/W 1.85°C/W 46°C 1, 2

400 21W 85°C 0.70°C/W 2.00°C/W 1.30°C/W 58°C 1, 2

600 21W 85°C 0.70°C/W 1.80°C/W 1.10°C/W 62°C 1, 2

800 21W 85°C 0.70°C/W 1.60°C/W 0.90°C/W 66°C 1, 2

1,000 21W 85°C 0.70°C/W 1.50°C/W 0.80°C/W 69°C 1, 2

Using part number 12–35739–22 high-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21066 and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result is a decrease in maximum allowable ambient
temperature by 9.5°C.

2 Operation above 40°C ambient temperature requires further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.

Table 3–4 DECchip 21066 (166 MHz) Cooling Using Fan/Heatsink

Fan
Voltage

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

12 V 21 W 85°C 0.70°C/W 2.10°C/W 1.30°C/W 58°C 1, 2

Using part number 12–35739–34 for heatsink and specified fan.

Notes:

1 If the recommended thermal pad (thermal interface between the 21066 and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result is a decrease in maximum allowable ambient
temperature by 9.5°C.

2 Operation above 40°C ambient temperature requires further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.
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Table 3–5 DECchip 21066A (233 MHz) Cooli ng Using Low-Profil e Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

400 23 W 84°C 0.70°C/W 3.80°C/W 3.10°C/W 13°C 1

600 23 W 84°C 0.70°C/W 2.80°C/W 2.10°C/W 36°C 1

800 23 W 84°C 0.70°C/W 2.35°C/W 1.65°C/W 46°C 1, 2

1,000 23 W 84°C 0.70°C/W 2.10°C/W 1.40°C/W 52°C 1, 2

Using part number 12–35739–18 low-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21066A and heatsink) is not used, the Theta
jc and Theta ja values will increase by 0.45°C/W . The end result is a decrease in maximum allowable ambient
temperature by 10.4°C.

2 Operation above 40°C ambient temperature requires further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.

Table 3–6 DECchip 21066A (233 MHz) Cooli ng Using High-Profi le Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

100 23W 84°C 0.70°C/W 3.50°C/W 2.80°C/W 20°C 1

200 23W 84°C 0.70°C/W 2.55°C/W 1.85°C/W 41°C 1, 2

400 23W 84°C 0.70°C/W 2.00°C/W 1.30°C/W 54°C 1, 2

600 23W 84°C 0.70°C/W 1.80°C/W 1.10°C/W 59°C 1, 2

800 23W 84°C 0.70°C/W 1.60°C/W 0.90°C/W 63°C 1, 2

1,000 23W 84°C 0.70°C/W 1.50°C/W 0.80°C/W 66°C 1, 2

Using part number 12–35739–22 high-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21066A and heatsink) is not used, the Theta
jc and Theta ja values will increase by 0.45°C/W . The end result is a decrease in maximum allowable ambient
temperature by 10.4°C.

2 Operation above 40°C ambient temperature requires further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.
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Table 3–7 DECchip 21066A (233 MHz) Cooli ng Using Fan/Heatsin k

Fan
Voltage

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

12 V 23 W 84°C 0.70°C/W 2.10°C/W 1.30°C/W 54°C 1, 2

Using part number 12–35739–34 for heatsink and specified fan.

Notes:

1 If the recommended thermal pad (thermal interface between the 21066A and heatsink) is not used, the Theta
jc and Theta ja values will increase by 0.45°C/W . The end result is a decrease in maximum allowable ambient
temperature by 10.4°C.

2 Operation above 40°C ambient temperature requires further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.
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Table 3–8 DECchip 21068 (66 MHz) Cooling Using Low-Profile Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

100 9W 93°C 0.70°C/W 7.25°C/W 6.55°C/W 34°C 1

200 9W 93°C 0.70°C/W 5.70°C/W 5.00°C/W 48°C 1

400 9W 93°C 0.70°C/W 3.80°C/W 3.10°C/W 65°C 1, 2

600 9W 93°C 0.70°C/W 2.80°C/W 2.10°C/W 74°C 1, 2

800 9W 93°C 0.70°C/W 2.35°C/W 1.65°C/W 78°C 1, 2

1,000 9W 93°C 0.70°C/W 2.10°C/W 1.40°C/W 80°C 1, 2

Using part number 12–35739–18 low-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21068 and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result will be a decrease in maximum allowable ambient
temperature by 4°C.

2 Operation above 40°C ambient temperature will require further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.
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Table 3–9 DECchip 21068 (66 MHz) Cooling Using High-Profil e Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

0 9W 93°C 0.70°C/W 4.60°C/W 3.90°C/W 58°C 1

100 9W 93°C 0.70°C/W 3.50°C/W 2.80°C/W 68°C 1, 2

200 9W 93°C 0.70°C/W 2.55°C/W 1.85°C/W 76°C 1, 2

400 9W 93°C 0.70°C/W 2.00°C/W 1.30°C/W 81°C 1, 2

600 9W 93°C 0.70°C/W 1.80°C/W 1.10°C/W 83°C 1, 2

800 9W 93°C 0.70°C/W 1.60°C/W 0.90°C/W 85°C 1, 2

1,000 9W 93°C 0.70°C/W 1.50°C/W 0.80°C/W 86°C 1, 2

Using part number 12–35739–22 high-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21068 and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result will be a decrease in maximum allowable ambient
temperature by 4°C.

2 Operation above 40°C ambient temperature will require further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.

Table 3–10 DECchip 21068 (66 MHz) Cooling Using Fan/Heatsink

Fan
Voltage

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

12 V 9 W 93°C 0.70°C/W 2.10°C/W 1.30°C/W 81°C 1, 2

Using part number 12–35739–34 for heatsink and specified fan.

Notes:

1 If the recommended thermal pad (thermal interface between the 21068 and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result will be a decrease in maximum allowable ambient
temperature by 4°C.

2 Operation above 40°C ambient temperature will require further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.

3.1.2.4 DECchip 21068A (100 MHz) Coolin g Requirements� � � 	 � � � 5 L L � � 
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Table 3–11 DECchip 21068A (100 MHz) Coolin g Using Low-Profile Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

100 10W 93°C 0.70°C/W 7.25°C/W 6.55°C/W 28°C 1

200 10W 93°C 0.70°C/W 5.70°C/W 5.00°C/W 43°C 1

400 10W 93°C 0.70°C/W 3.80°C/W 3.10°C/W 62°C 1, 2

600 10W 93°C 0.70°C/W 2.80°C/W 2.10°C/W 72°C 1, 2

800 10W 93°C 0.70°C/W 2.35°C/W 1.65°C/W 77°C 1, 2

1,000 10W 93°C 0.70°C/W 2.10°C/W 1.40°C/W 79°C 1, 2

Using part number 12–35739–18 low-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21068A and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result will be a decrease in maximum allowable ambient
temperature by 5°C.

2 Operation above 40°C ambient temperature will require further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.

Table 3–12 DECchip 21068A (100 MHz) Cooli ng Using High-Profi le Heatsink

Air
Velocity
LFM

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

0 10W 93°C 0.70°C/W 4.60°C/W 3.90°C/W 44°C 1

100 10W 93°C 0.70°C/W 3.50°C/W 2.80°C/W 65°C 1, 2

200 10W 93°C 0.70°C/W 2.55°C/W 1.85°C/W 75°C 1, 2

400 10W 93°C 0.70°C/W 2.00°C/W 1.30°C/W 80°C 1, 2

600 10W 93°C 0.70°C/W 1.80°C/W 1.10°C/W 82°C 1, 2

800 10W 93°C 0.70°C/W 1.60°C/W 0.90°C/W 84°C 1, 2

1,000 10W 93°C 0.70°C/W 1.50°C/W 0.80°C/W 85°C 1, 2

Using part number 12–35739–22 high-profile heatsink.

Notes:

1 If the recommended thermal pad (thermal interface between the 21068A and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result will be a decrease in maximum allowable ambient
temperature by 5°C.

2 Operation above 40°C ambient temperature will require further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.
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Table 3–13 DECchip 21068A (100 MHz) Cooli ng Using Fan/Heatsin k

Fan
Voltage

AXPpci 33
CPU Power ù ú Max Theta jc Theta ja Theta ca

Maximum
Ambient
Temperature Notes

12 V 10 W 93°C 0.70°C/W 2.10°C/W 1.30°C/W 80°C 1, 2

Using part number 12–35739–34 for heatsink and specified fan.

Notes:

1 If the recommended thermal pad (thermal interface between the 21068A and heatsink) is not used, the Theta jc
and Theta ja values will increase by 0.45°C/W . The end result will be a decrease in maximum allowable ambient
temperature by 5°C.

2 Operation above 40°C ambient temperature will require further thermal analysis by the system integrator. This
ensures that maximum operating temperatures are not exceeded for any other device including storage devices,
power supplies, PCI or ISA option modules, or other chips on the MLB.

3.1.2.5 Custom Heatsink Design� � � � � � � � � 	 � � 
 � � � � � � � � � � � � � k � � � � � � � � � � � 
 � � 	 � � � � � � � 
 � � � � � � �
� � ! � � � � � � � � � � � � � 
 � � � � � 
 � � � 
 � � � 
 � � � � 4 �  � � � 7 L E ; ; "

Tambient = Tc - [Power (Interface Thermal Resistance + Heatsink Thermal Resistance)]
� � � 
 � � � � � � 
 � � � 	 � � � � � � � � � � � � � � � � � � � "

Tc Maximum device case temperatures based on
processor type:
y For DECchip 21068–66, 93°C.
y For DECchip 21068A–100, 93°C.
y For DECchip 21066–166, 85°C
y For DECchip 21066A–233, 84°C

Power Worst-case values based on processor type:
y For DECchip 21068–66, 9 W.
y For DECchip 21068A–100, 10 W.
y For DECchip 21066–166, 21 W.
y For DECchip 21066A–233, 23 W.

Interface Thermal Resistance °C/W between the DECchip 21066 and the
heatsink.

Heatsink Thermal Resistance °C/W between the heatsink and ambient air
flow at some known velocity.

W � � � � � � � � � � � � 
 � � � � � � � k � � � � � � � �  � � � � � � 
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7 3 p 7 � < �
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 � � 
 � � � � � � � � 4 �  � � � 7 L E ; ;
� i �  � � � � � � � 	 � � � � � � � � � � � h � � � � � 	 � � � � � 	 � � � _ � � � : 3 p 7 L � � � p 7 E <
� � � � � 
 � � �  � � �

# l � � 
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# � � � � �  � � � � � � � � � � � � k � � � � � 
 � � � � � 	 � 
 � � 
 � � � � � � � � 4 �  � � � 7 L E ; ;
� i �  � � � � � � � 
 � � � � � � � �  	 � � � � � � � � � � �

3.2 DC Power Inputs
� � � � � �  � � � � � � �  
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3.2.1 System Power Requirements
� � � 	 � � � 5 L _ � � 
 � � � � � 5 L b 	 � � � � � � � � � � 
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 � a � � � �  	 � � � � � � � � � � � � � � 
 � � � 
 � � � � h � Y Y � �
 �  � � � � � � � � � � � � � 	 � � � � 
 � � � � � � � ¬ � � �  � � � � � � � � � � 	 � � � � 
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Table 3–14 System DC Power Requirements (Using 21066 at 166 MHz)

Nominal
Input

Typical Load
Current

Maximum Load
Current

Required
Regulation

+5 V 8.5 A 11 A ±5%

+12 V — 25 mA ±5%

-12 V — 23 mA ±10%

Table 3–15 System DC Power Requirements (Using 21066A at 233 MHz)

Nominal
Input

Typical Load
Current

Maximum Load
Current

Required
Regulation

+5 V 8.5 A 13 A ±5%

+12 V — 25 mA ±5%

-12 V — 23 mA ±10%

Table 3–16 System DC Power Requirements (Using 21068 at 66MHz)

Nominal
Input

Typical Load
Current

Maximum Load
Current

Required
Regulation

+5 V 6.0 A 7.3 A ±5%

+12 V — 25 mA ±5%

-12 V — 23 mA ±10%

Table 3–17 System DC Power Requirements (Using 21068A at 100 MHz)

Nominal
Input

Typical Load
Current

Maximum Load
Current

Required
Regulation

+5 V 6.5 A 8 A ±5%

+12 V — 25 mA ±5%
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Table 3–17 (Cont.) System DC Power Requirements (Using 21068A at
100 MHz)

Nominal
Input

Typical Load
Current

Maximum Load
Current

Required
Regulation

-12 V — 23 mA ±10%
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3.2.3 POWER GOOD Signal
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Figu re 3–1 POWER GOOD Timing Diagram

POWER GOOD

100    500 ms

+5 VOLTSü

1 ms

Power Up Power Down

MR-6409-AI
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Table 3–18 POWER GOOD — Undervoltage Threshol d

Output Minimum Output for POWER GOOD Assertion

+5 V 4.8 V

Table 3–19 POWER GOOD — Electrical Characteristics

Character istic Test Conditio n Minimum Maximum Units
ý þ ÿ�� þ ÿ � � � � � � �

— 0.8 Vý þ 	�� þ 	 � 
 � � �
2.0 — V

3.3 Electrostatic Discharge Considerations
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3.4 Telecommunication Regulatory Standards
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3.5 Electromagnetic Compatibility Considerations
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3.6 Reliability Data
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Table 3–20 MTBF Data for the AXPpci 33 MLB

Alpha
Proces sor Cache Memory

MTBF at 25°C
Hours

MTBF at 40°C
Hours

None None None 460,000 260,000

DECchip 21066 None None 450,000 250,000

DECchip 21066 256 KB, 20 ns None 390,000 210,000

DECchip 21066 256 KB, 20 ns 32 MB 295,000 155,000

DECchip 21066 1 MB, 20 ns None 330,000 170,000

DECchip 21066 1 MB, 20 ns 32 MB 260,000 130,000

3–12



A Suppliers and Part Numbers

� � � � � � � � � � � !  � � � � � � � � � 
 � � � � � � 
 � � � 
 � 
 � � 
 � � 	 � "
# Y � � � 	 � � �  � � � 
 � � 3 Y D o � <
# Y D o � � � � 	 � � k � �  � � � � � 
 � � � � � �
# Y D o � � � � � � �
# �   � � � � 
 � � �

A.1 Main Logic Board Configurations
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Table A–1 MLB and Bundled Kit Configuratio ns

Console
Firmware

Operating
Syste m

Keyboard
Interfac e

Alpha
Processor

Digital
Part Number Notes

MLB

Windows NT (ARC) N/A AT style N/A EBP10–AA 1

N/A PS/2 style N/A EBP10–BA 1

N/A PS/2 style N/A EBP10–CA 1

MLB and Proces sor

Windows NT (ARC) Windows NT AT style DECchip
21066–166

EBP20–AA 2, 3, 4

PS/2 style DECchip
21066–166

EBP20–BA 2, 3, 4

AT style DECchip
21066A–233

EBP22–AA 2, 3, 4

PS/2 style DECchip
21066A–233

EBP22–CA 2, 3, 4

Notes:

1 This configuration does not include the DECchip 21066 processor, cache, or RAM.
2 This DECchip 21066 processor configuration uses the high-profile heatsink.
3 No preconfigured MLB is offered using the DECchip 21068 processor.
4 This preconfigured MLB does not include cache or RAM.
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Table A–1 (Cont.) MLB and Bundled Kit Configu rations

Console
Firmware

Operating
Syste m

Keyboard
Interfac e

Alpha
Processor

Digital
Part Number Notes

MLB and Proces sor

Digital UNIX (SRM) 3 Digital UNIX
licenses:
— 2 User License
— Server extensions
— C kit

PS/2 style DECchip
21066–166

EBP20–BX 2, 3, 4

1 Digital UNIX
license:
— 2 User License

PS/2 style DECchip
21066–166

EBP20–BZ 2, 3, 4

3 Digital UNIX
licenses:
— 2 User License
— Server extensions
— C kit

PS/2 style DECchip
21066A–233

EBP22–CX 2, 3, 4

1 Digital UNIX
license:
— 2 User License

PS/2 style DECchip
21066A–233

EBP22–CZ 2, 3, 4

VxWorks Run-Time
License

PS/2 style DECchip
21066A–233

EBP22–CW 2, 3, 4

MLB, Processor , and Enclosure

Windows NT (ARC) Windows NT AT style DECchip
21066A–233

ETN22–AA 2, 3, 4

Windows NT PS/2 style DECchip
21066A–233

ETN22–CA 2, 3, 4

Digital UNIX (SRM) 3 Digital UNIX
licenses:
— 2 User License
— Server extensions
— C kit

PS/2 style DECchip
21066A–233

ETN22–CX 2, 3, 4

1 Digital UNIX
license:
— 2 User License

PS/2 style DECchip
21066A–233

ETN22–CZ 2, 3, 4

VxWorks Run-Time
License

PS/2 style DECchip
21066A–233

ETN22–CW 2, 3, 4

Notes:

1 This configuration does not include the DECchip 21066 processor, cache, or RAM.
2 This DECchip 21066 processor configuration uses the high-profile heatsink.
3 No preconfigured MLB is offered using the DECchip 21068 processor.
4 This preconfigured MLB does not include cache or RAM.
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Suppliers and Part Numbers

Table A–1 (Cont.) MLB and Bundled Kit Configu rations

Console
Firmware

Operating
Syste m

Keyboard
Interfac e

Alpha
Processor

Digital
Part Number Notes

MLB, Processor , Enclosure, and Peripherals

Windows NT (ARC) Windows NT PS/2 style DECchip
21066A–233

ETN42–CA 2, 3, 4

Digital UNIX (SRM) 3 Digital UNIX
licenses:
— 2 User License
— Server extensions
— C kit

PS/2 style DECchip
21066A–233

ETN42–CX 2, 3, 4

Notes:

1 This configuration does not include the DECchip 21066 processor, cache, or RAM.
2 This DECchip 21066 processor configuration uses the high-profile heatsink.
3 No preconfigured MLB is offered using the DECchip 21068 processor.
4 This preconfigured MLB does not include cache or RAM.

Table A–2 MLB Options

Description
Digital
Part Number

8-slot enclosure including:
— Fan
— 200 W power supply
— Serial/parallel cables

EBPXB–AA

Rackmount kit for 8-slot enclosure EBPXB–AR

256 KB cache, 28-pin DIPs, 20 ns, 11 chips EBPXC–AA

1 MB cache, 32-pin DIPs, 20 ns, 11 chips EBPXC–AC
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Suppliers and Part Numbers

A.2 Accessories and Suppliers
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Table A–3 Accessories and Suppl iers

Part Description
Quantity
Per MLB

Suggested
Supplier Part Number

Alpha Process or (Choose One)

DECchip 21066–166 1 Digital 21066–AA

DECchip 21066A–233 1 Digital 21066–CB

DECchip 21068–66 1 Digital 21068–AA

DECchip 21068A–100 1 Digital 21068–AB

Heatsink (Choose One) and Accessor ies

Heatsink, low profile 1 United Machine & Tool Design
Freemont, N.H., USA 03044
Telephone: (603) 642-3601

12–35739–18

Heatsink, high profile 1 United Machine & Tool Design
Freemont, N.H., USA 03044
Telephone: (603) 642-3601

12–35739–22

Heatsink, with fan mounting holes 1 United Machine & Tool Design
Freemont, N.H., USA 03044
Telephone: (603) 642-3601

12–35739–34

Retaining clip, heatsink 1 Thermalloy Inc.
Dallas, Tx., USA
Telephone: (214) 243-4321

20070

Fan (for 12–35739–34 heatsink;
includes 11 inch cable and
appropriate connector)

1 Matsushita Elec Ind. Co. Ltd.
Tokyo, Japan 10500
435 4507
Telephone: (214) 243-4321

FBA06T12HSC

Guard, fan (for 12–35739–34
heatsink fan)

1 Qualtek Electronics Corp
Mentor, Ohio, USA 44060
Telephone: (216) 951-3300

08147

Screws, fan/guard,
#6–32 x 7/8 inches long

4

Thermal pad, Grafoil (use for all
heatsinks)

1 Aavid Engineering Inc.
Laconia, N.H., USA
Telephone: (603) 528-3400

NV1M–4

Hex nuts, heatsink, #10–32
aluminum, 2011–T3

2
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Suppliers and Part Numbers

Table A–3 (Cont.) Accessories and Suppli ers

Part Description
Quantity
Per MLB

Suggested
Supplier Part Number

Memory

SIMM 8 MB (2 x 4 MB) 70 ns 1–2 Digital EBPXM–AA

SIMM 16 MB (2 x 8 MB) 70 ns 1–2 Digital EBPXM–AB

SIMM 32 MB (2 x 16 MB) 70 ns 1–2 Digital EBPXM–AC

SIMM 64 MB (2 x 32 MB) 70 ns 1–2 Digital EBPXM–AD

SIMM 128 MB (2 x 64 MB) 70 ns 1–2 Digital EBPXM–AE

SIMM 256 MB (4 x 64 MB) 70 ns 1–2 Digital EBPXM–AF

Cache

32K x 8, 15 ns, 28-pin DIP 11 Cypress CY–7C199–15PC

11 Micron MT5C2568–15

11 Motorola MCM6206DP15

11 UMC UM61256AK–15

11 Winbond W24257AK–15

32K x 8, 20 ns, 28-pin DIP 11 Cypress CY7C199–20PC

11 Micron MT5C2568–20

11 Motorola MCM6206CP20

11 Paradigm PDM41256SA–20–P

11 Samsung KM68257BP–20

11 Sharp LH52258AD–20

11 Sony CXK58258AP–20

128K x 8, 15 ns, 32-pin DIP 11 Micron MT5C1008–15

128K x 8, 20 ns, 32-pin DIP 11 Alliance AS7C024–20PC

11 Micron MT5C1008–20
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B Connector Summary
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Table B–1 MLB Connectors and Jumpers

Designation Description
Vendor Part Number
or Equivalent

J1 Fan power (connector) Molex 22–27–2031

J2–J5 SIMMs (connector) AMP 822021–4

J6 LED display interface
(connector)

DUPONT 68602–416

J7 CPU clock frequency
(jumper)

AMP 531220–3

J8 Halt/Reset select (jumper) AMP 531220–3

J9 Keylock (connector) DUPONT 68003–605

J10 Speaker (connector) DUPONT 68000–104

J11 Halt/Reset (connector) DUPONT 65633–402

J12 Floppy disk interface
(connector)

DUPONT 66506–353

J13 SCSI terminator enable
(jumper)

AMP 531220–3

J14 SCSI/IDE Busy LED
(connector)

DUPONT 68000–104

J15 IDE DMA Request select
(jumper)

AMP 531220–3

J16 IDE DMA Grant select
(jumper)

AMP 531220–3

J17 Cache speed select (jumper) AMP 531220–3

J18 IDE interface (connector) DUPONT 66506–354

J19 SCSI interface (connector) DUPONT 66506–032

J20–J24 ISA slots (connector) AMP 645169–3

J25–J27 PCI slots (connector) AMP 145035–1

J28 and J29 SROM code select (jumpers) AMP 531220–3

J30 and J31 Parallel port interface select
(jumpers)

AMP 531220–3

J32 Test console (connector) DUPONT 65611–110

J33 Power input: ±5 V/±12 V
(connector)

Molex 87218–1202

J34 Power input: +3.3 V
(connector)

Molex 87218–1205
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Connecto r Summary

Table B–1 (Cont.) MLB Connectors and Jumpers

Designation Description
Vendor Part Number
or Equivalent

J35 and J37 Serial COM ports 1 and 2
(connector)

DUPONT 65611–110

J36 Parallel port interface
(connector)

AMP 1–103186–3

J38 PS/2 keyboard port
(connector)

HON HAI PRECS MH11067–H1

J39 AT keyboard port (connector) PREH ELEKTRO 71222–152

J40 PS/2 mouse port (connector) HON HAI PRECS MH11067–H1

XE15 ALPHA processor ZIF socket AMP 93–1847–022–002

XE100–XE110 Cache chip sockets AMP G818–7048–1
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C Tested Options
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Table C–1 Tested Options

Description
Option
Number

Digital
UNIX

Windows
NT

Mass Storage: Disk

3.5 inch LP 340 MB SCSI HD RZ24M PCXAR–AM Yes Yes

3.5 inch LP 535 MB SCSI HD RZ25L PCXAR–AH Yes Yes

3.5 inch LP 1.0 GB SCSI HD RZ26L PCXAR–AL Yes Yes

3.5 inch HH 2.0 GB SCSI HD RZ28 PCXAR–AK Yes Yes

Conner Peripherals CFA1080A IDE No Yes

Mass Storage: CD–ROM

Internal, low cost, double speed SCSI
(RRD43)

PCXCR–AD Yes Yes

Internal, full feature, double speed SCSI
(RRD44)

PCXCR–AE Yes Yes

Mitsumi FX300 IDE (ATAPI) No Yes

Memory

8 MB (2 x 4 MB SIMM) 70 ns EBPXM–AA Yes Yes

16 MB (2 x 8 MB SIMM) 70 ns EBPXM–AB Yes Yes

32 MB (2 x 16 MB SIMM) 70 ns EBPXM–AC Yes Yes

64 MB (2 x 32 MB SIMM) 70 ns EBPXM–AD Yes Yes

128 MB (2 x 64 MB SIMM) 70 ns EBPXM–AE Yes Yes

256 MB (4 x 64 MB SIMM) 70 ns EBPXM–AF Yes Yes

Floppy

1.44 MB 3.5 inches — RX23L PC7XR–AA Yes Yes
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Tested Options

Table C–1 (Cont.) Tested Options

Description
Option
Number

Digital
UNIX

Windows
NT

Video Adapters

PCI: #9 GXE64 No Yes

PCI: ATI Mach 64 CX PB2GA–FA/FN Yes Yes

PCI: Diamond Stealth 64 No Yes

PCI: Digital PCXAG–AL PCXAG–AL No Yes

PCI: MiroCrystal 10SD VGA No Yes

PCI: MiroCrystal 32S VGA No Yes

PCI: Orchid Fahrenheit 64 No Yes

PCI: TGA 8 Plane PBXGA–AA Yes Yes

ISA: Diamond Stealth 24 ISA 1 MB
10 x 7 x 256

No Yes

ISA: #9 GXE ISA 1280 x 1024 PB2GA–CA No Yes

Communi cations

ISA: Ethernet TP/BNC/AUI DE202–AB No Yes

ISA: Ethernet TP/BNC/AUI DE204–AB Yes Yes

ISA: Ethernet TP/BNC/AUI DE205–AB Yes Yes

PCI: Ethernet Option TP/BNC/AVI DE435–AA Yes Yes

ISA: FAX/Modem 14.4 K/14.4 K PCXDF–AA No Yes

ISA: Serial/Parallel PC4XD–AA No Yes

ISA: DW110 Token Ring (Proteon
P1390)

DW110–AA Yes Yes

Mouse/Tablet

3-button PS/2 mouse PC7XS–CA Yes Yes

A4Tech 3-button serial mouse No Yes

Genius serial mouse No Yes

Logitech 3-button serial mouse No Yes

Microsoft serial mouse, Version 2.0 No Yes
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Tested Options

Table C–1 (Cont.) Tested Options

Description
Option
Number

Digital
UNIX

Windows
NT

Keyboards

Belgian PCXAL–GB Yes Yes

Danish PCXAL–FD Yes Yes

Finland/Sweden PCXAL–FF Yes Yes

French PCXAL–FP Yes Yes

German PCXAL–FG Yes Yes

Italian PCXAL–FI Yes Yes

North American PCXAL–FA Yes Yes

Norwegian PCXAL–FN Yes Yes

Portuguese PCXAL–FV Yes Yes

Russian PCXAL–QT Yes Yes

Spanish PCXAL–FS Yes Yes

Switzerland/French PCXAL–FK Yes Yes

United Kingdom PCXAL–FE Yes Yes

U.S. keyboard, 101 keys, IBM PS/2
compatible

PCXAL–AA Yes Yes
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D Installation and Handling Instruc tions
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D.2 Installation Instructions
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D.2.1 Heatsink Labeling
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D.2.2 Grafoil Thermal Pad — Pick and Place
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D.2.3 Heatsink Attachment
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Insta llation and Handling Instruction s
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D.2.4 Heatsink Removal/R eplacement
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D.2.5 Heatsink Assembly Instructions
6 � � � 
 � � 5 L � � � � � � � � � � � � 	 � � m � 
 � � 	 � � � � � � � � m � 
 � � 	 � � � � � � � � k � � � 
 � � �
� 4 �  � � � 7 L E ; ; � 
 �  � � � � 
 � z � � � � � � � � � � 
 � � 	 � � � � � � � � � � � � � � � � � k � �

 �  � � � � � � � � � � � � � � 	 	 � � � � � � � � � � k � � � � � � � � 4 �  � � � 7 L E ; ; � 
 �  � � � � 

� � � � 
 � � � � � � � � � 	 	 � � � � 
 �  � � � � 
 � � � � � � � � � 6 � �  k � � � � � � � � 
 � � � � � � � � 6
� � � � � � � � � � � � � � �  � � � � 
 � � � 
  � � � � 
  � � � 	 �  � � � � � � � � � 6 � � � � � � � 	 	 � � � � �
� � � � � � � � � �

Figu re D–1 Heatsink Assembly

MR-6402-AI
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Installa tion and Handling Instructions

D.2.6 Heatsink/Fan Assembly Instructions
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D.2.7 Installation into ZIF Socket
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Setup menu:

Set system time
Set default environment variables
Set default configuration
Manage boot selection menu...
Setup autoboot

Edit environment variables
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Use the arrow keys to select, then press Enter.
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E.2.3.3.1 Menu Option: Display Hardware Configuratio n� � � � � � 	 �  � � � � � 
 � � � � � � � 
 � � � 	 �  � � � � � � � � � � � � � � � 	 � � � � � � � � � 
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E.3.1 Conventions
� � � 	 � 4 5 L 	 � � � � � � � h X Y  � � � � 	 �  � � � � � � � � � � �

Table E–1 SRM Console Conventions

Item Convention

Console prompt >>>

Continuation line prompt _>

Maximum command length 255 characters.

Multiple contiguous spaces or tabs Treated as a single space.

Command abbreviations Allowed, if not ambiguous.

Command qualifiers or options Prefix with a space and a dash ‘‘–’’.

Numbers Hexadecimal, unless otherwise specified.
(Note that registers such as R0–R31 are
shown in decimal notation.)

E.3.2 Special Characters
� � � 	 � 4 5 7 	 � � � � � � � h X Y  � � � � 	 � � � �  � � 	  � � 
 �  � � 
 � � � � � � � � 
 � � �  � � � � � �

Table E–2 SRM Console Special Characters

Character /Key(s) Function

Return Terminates command line input.

Backspace Deletes the previously typed character.

Ctrl/A Toggles insert/overstrike mode. Overstrike is the default.

Ctrl/B Recall previous commands. The last 16 commands are
stored.

Ctrl/C Terminates the foreground process.

Ctrl/D Moves the cursor left one position.

Ctrl/E Moves the cursor to the end of the line.

Ctrl/F Moves the cursor right one position.

Ctrl/H Moves the cursor to the beginning of the line.

Ctrl/O Suppresses/resumes (toggles) console output.

Ctrl/Q XON. Resumes the flow of data to the console.

Ctrl/S XOFF. Stops the flow of data to the console.

Ctrl/U Deletes the entire line.

Ctrl/R Retypes the current command line.
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E.3.3 boot Command
� � � ¦ � � �  � � � � � � � � 
 � � 
 � � � � � � � � � �  � � � � � "
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E.3.3.1 SyntaxK � 
 � � � � � � � � � � � ! � � � � � ¦ � � �  � � � � � � 3 � 
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� � � � 	 � � � � 
 � � � � � < "

>>> boot [-file filename] [-flags longword[,longword]]
[-protocols enet_protocol] [-halt] [boot_device]

E.3.3.2 Options� � � 	 � 4 5 � � � �  
 � � � � � � � ¦ � � �  � � � � � � � � � � � � � �

Table E–3 boot Command Options

Command Option Description

–file filename A file name to load into the system. For booting
from Ethernet, the file name is limited to 15
characters. Use the set boot_file command to
set an environment variable that specifies a default
boot file.

–flags longword [,longword] Additional information for the operating system. For
Digital UNIX systems, valid values are:
i Interactive boot

s Boot to single user mode

A Autoboot to multiuser mode

Use the set boot_osflags command to set an
environment variable that specifies a default boot flag
value.

–protocols enet_protocol An Ethernet protocol(s) that will be used for a network
boot. Valid values are:
mop

bootp

–halt After the image is loaded and the page tables and
other data structures are set up, forces the bootstrap
operation to halt and invoke the console program.

boot_device A device path or list of devices that the firmware will
attempt to boot. Use the
set bootdef_dev command to set the default boot
device environment variable.
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E.3.3.3 Examples� � � 	 � 4 5 _ � � � � � ¦ � � �  � � � � � � � ! � � � 	 � � � � � � � � � 
 � � �  
 � � � � � � � �

Table E–4 boot Command Examples

Command Description

>>> boot Boots the system from the default boot device.

>>> boot era0 Boots the system from Ethernet port era0.

>>> boot –file dec2.sys mke0 Boots the file named dec2.sys from Ethernet port
mke0.

>>> boot –protocol bootp eza0 Boots using TCP/IP BOOTP protocol from Ethernet
post eza0.

>>> boot –flags 0,1 Boots the system from the default boot device
using flag settings 0,1.

>>> boot –halt dka0 Loads the image from disk dka0, but remains in
console mode.

E.3.4 set Command
� � � � � �  � � � � � � � � � � � 
 � � � � � � � � � � � � 	 � � � � � � � � � � 
 � � � � � � � � 
 � � � 	 � �
4 � � � 
 � � � � � � � � 
 � � � 	 � � � � � �  � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � �  � � � � 	 �
� � � � � � � � � 
 � � � � � � � � � � � �

E.3.4.1 SyntaxK � 
 � � � � � � � � � � � ! � � � � � � � �  � � � � � � "

>>> set envar value [-default] [-integer] [-string]

E.3.4.2 Options� � � 	 � 4 5 : � � �  
 � � � � � � � � � �  � � � � � � � � � � � � � �

Table E–5 set Command Options

Command Option Description

envar The environment variable to be assigned a new value.

value The value that is assigned to the environment variable. It can
be either a numeric value or an ASCII string.

–default Restores an environment variable to its default value.

–integer Creates an environment variable as an integer.

–string Creates an environment variable as a string.

E.3.4.3 Examples� � � 	 � 4 5 ; � 
 � � � � � � � � �  � � � � � � � ! � � � 	 � � � � � � � � �  � � � � � � � �  
 � � � � � � � �
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Table E–6 set Command Examples

Command Description

>>> set bootdef_dev era0 The default boot device is set to era0.

>>> set auto_action boot The console will attempt to boot following an error,
halt, or power up.

>>> set boot_osflags 0,1 The default boot flags are set to 0,1.

>>> set foobar 5 An environment variable called foobar is created and
given a value of 5.

E.3.5 show Command
� � � � � � �  � � � � � � � � � � 	 � � � "
# � � �  � 
 
 � � � � � 	 � � � � � � � �  � � � � � � � � 
 � � � � � � � � 
 � � � 	 �
# � � � � 
 � � � � � � � � � � � � � � � � � � � � � � �   � 
 � � �  � � � � � � � �  � � � � � � 	 � � �
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 � � � � � � �

E.3.5.1 SyntaxK � 
 � � � � � � � � � � � ! � � � � � � � � �  � � � � � � "

>>> show [{config, device, hwrpb, memory, pal, version,...}] [envar]

E.3.5.2 Options� � � 	 � 4 5 b � � �  
 � � � � � � � � � � �  � � � � � � � � � � � � � �

Table E–7 show Command Options

Command Option Description

config Displays the current system configuration.

device [device name] Displays the devices and controllers in the system.
Specifying a device name returns information on that
device only.

envar Displays the value of the environment variable
specified.

error Displays error log information.

map Displays the system virtual memory map.

memory Displays the memory module configuration.

pal Displays the version of Digital UNIX PALcode.

version Displays the version of the console firmware.
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E.3.5.3 Examples� � � 	 � 4 5 9 	 � � � � � � � �  � � � � � � � ! � � � 	 � � � � � � � � � 
 � � �  
 � � � � � � � �

Table E–8 show Command Examples

Command Description

>>> show device Lists device information, such as system designation,
drive model, or Ethernet address.

>>> show memory Lists system RAM, bank sizes, starting addresses, and
versions of SROM and DROM used.

>>> show * Lists all variables and their settings.

>>> show boot* Lists all boot variables and their settings.

E.3.6 Environment Variables
� � � 	 � 4 5 8 	 � � � � � � � � 
 � � � � � � � � 
 � � � 	 � � � � � � � � � 
 � � �  
 � � � � � � � �

Table E–9 Environment Variables

Variable Description

auto_action Sets/shows the console action following an error, halt, or power
up. The action can be halt, boot, or restart. Halt is the default.

bootdef_dev Sets/shows the default device or device list from which the system
will attempt to boot. If the system software is preloaded, the
variable is preset to point to the device containing the preloaded
software. Otherwise, the default value is null.

boot_file Sets/shows the file name to be used when a bootstrap requires a
filename. The default setting is null.

boot_osflags Sets/shows additional parameters to be passed to system
software. The default setting is 0,0.

pci_parity Sets/shows the state of PCI parity on the system.

E.3.7 examine Command
� � � � ³ � � � � �  � � � � � � � � � � 	 � � � � � �  � � � � � � � � � � � � � � 
 � � � � � � � � �  � � � �

� � � � � � 
 � � �  � � � � � � � � � 
 � 	 �  � � � � � � 
 � � � � � � 
 � � � � �  � � � 
 � 	 � �

E.3.7.1 SyntaxK � 
 � � � � � � � � � � � ! � � � � � � ³ � � � � �  � � � � � � 3 � 
 � k � � �  
 � � � � � 	 � � � 	 � 	 � � � �
� � 
 � � � � 	 � � � � 
 � � � � � < "

>>> examine [-{b,w,l,q,o,h,d}] [-{physical, virtual, gpr, fpr, ipr}]
[-n count] [-s step] [device:]address
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E.3.7.2 Options� � � 	 � 4 5 L E � � �  
 � � � � � � � � ³ � � � � �  � � � � � � � � � � � � � �

Table E–10 examine Command Options

Command Option Description

–b A byte of data.

–w A word of data.

–l A longword of data.

–q A quadword of data.

–o An octaword of data.

–h A hexaword of data.

–d Display data as a decoded macro instruction.

–physical Reference physical address space.

–virtual Reference virtual address space.

–gpr Reference general-purpose register address space.

–fpr Reference floating-point register address space.

–ipr Reference internal processor register address space.

–n count Specifies the number of consecutive locations to examine.

–s step Specifies the address increment as a hexadecimal value.
This option allows you to override the increment that is
normally derived from the data size.

[device:] Selects the device to access.

address Specifies the address of the first location to examine within
the current device.

E.3.7.3 Examples� � � 	 � 4 5 L L � � � � � � ³ � � � � �  � � � � � � � ! � � � 	 � � � � � � � � � 
 � � �  
 � � � � � � � �

Table E–11 examine Command Examples

Command Description

>>> e r0
gpr: 0(R0)
0000000000000002

Examine R0 using a symbolic address.

>>> e –g 0
gpr: 0(R0)
0000000000000002

Examine R0 using address space.

>>> e gpr:0
gpr: 0(R0)
0000000000000002

Examine R0 using the device name.

>>> examine pc
gpr: 0000000F(PC)
FFFFFFFC

Examine the PC.

>>> examine psl Examine the processor status longword.
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Table E–11 (Cont.) examine Command Examples

Command Description

>>> examine –n 5 r7
gpr:00000007 (R7) 00000000
gpr:00000008 (R8) 00000000
gpr:00000009 (R9) 00000000
gpr:0000000A(R10)
00000000
gpr:0000000B(R11)
00000000
gpr:0000000C(R12)
00000000

Examine R7 and the next 5 registers.

>>> examine ipr:11 Examine internal processor register 11.

E.3.8 deposit Command
� � � � � � � � � �  � � � � � � � 
 � � � � � � � � � � � � � � 
 m � � �  � � � � � � � 
 � � � � � � �
� � � 
 � � �  � � � � � � � � � 
 � 	 �  � � � � � � 
 � � � � � � 
 � � � � �  � � � 
 � 	 � �

E.3.8.1 SyntaxK � 
 � � � � � � � � � � � ! � � � � � � � � � � � �  � � � � � � 3 � 
 � k � � �  
 � � � � � 	 � � � 	 � 	 � � � �
� � 
 � � � � 	 � � � � 
 � � � � � < "

>>> deposit [-{b,w,l,q,o,h}] [-{physical,virtual,gpr,fpr,ipr}]
[-n count] [-s step] [device:]address data

E.3.8.2 Options� � � 	 � 4 5 L 7 � � �  
 � � � � � � � � � � � � � �  � � � � � � � � � � � � � �

Table E–12 deposit Command Options

Command
Option Description

–b Byte of data.

–w Word of data.

–l Longword of data.

–q Quadword of data.

–o Octaword of data.

–h Hexaword of data.

–physical Reference physical address space.

–virtual Reference virtual address space.

–gpr Reference general-purpose register address space.

–fpr Reference floating-point register address space.

–ipr Reference internal processor register address space.

–n count Specifies the number of consecutive locations to examine.
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Table E–12 (Cont.) deposi t Command Options

Command
Option Description

–s step Specifies the address increment as a hexadecimal value. This
option allows you to override the increment that is normally
derived from the data size.

[device:] Selects the device to access. These devices are supported:
pmem: Physical memory.

vmem: Virtual memory. All access and protection checking will
occur.

address An address that specifies the offset within a device into which
data is deposited. The address may also be any legal symbolic
address. Valid symbolic addresses are:
gpr-name A general purpose register.

ipr-name An internal processor register.

PC The program counter.

+ The location immediately following the last location
referenced by an examine or deposit command.

– The location immediately preceding the last
location referenced by an examine or deposit
command.

* The location last referenced by an examine or
deposit command.

@ The location addressed by the last location
referenced by an examine or deposit command.

data The data to be deposited.

E.3.8.3 Examples� � � 	 � 4 5 L � � � � � � � � � � � � �  � � � � � � � ! � � � 	 � � � � � � � � � 
 � � �  
 � � � � � � � �

Table E–13 deposit Command Examples

Command Description

>>> d –n 1FF pmem:0 0 Clears the first 512 bytes of physical memory.

>>> d –l –n 3 vmem:1234 5 Deposits 5 into four longwords starting at virtual
memory address 1234.

>>> d –n 8 R0 FFFFFFFF Loads GPRs R0 through R8 with -1.

>>> d –l –n 10 –s 200 pmem:0 8 Deposits 8 in the first longword of the first 17
pages in physical memory.

E.3.9 ISA Configuration Utility , isacfg
� h � � � � �  � � � 
 � � � �  � � � � 	 � � � � � � � � � 
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 � � � � � � �
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 � h � � � � � � �

� � � � 
 � � � � � � � � � � � 	 	 � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � h �
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E.3.9.1 SyntaxK � 
 � � � � � � � � � � � ! � � � � � � � � � � �  � � � � � � 3 � 
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 � � � � � 	 � � � 	 � 	 � � � �
� � 
 � � � � 	 � � � � 
 � � � � � < "

>>> isacfg [-slot {slot#}] [-dev {device#}]
[-all|-rm|-mk|-mod] [-{field} {value}] . . .

E.3.9.2 Options� � � 	 � 4 5 L _ � � �  
 � � � � � � � � � � � � �  � � � � � � � � � � � � � �

Table E–14 isacfg Command Options

Command Option Description

–slot {slot#} Allows you to enter the slot number of the ISA adapter.
Valid values are:
0 Local multiport adapter

1–5 Physical ISA slots in the MLB

–dev {dev#} Optional, defaults to 0 if not entered. On a multifunction or
multiport adapter, this specifies the device on the adapter.

–all Shows the entire configuration table. Overrides all other
commands.

–init Returns the configuration to the default condition.

–mk Adds an entry into the table.

–rm Deletes an entry from the table.

–mod Modifies an entry in the table.

–etyp {#} Defines an entry type for this entry. The # sign can be:
0 Unused

1 Single option

2 Embedded multiport device

3 Multiport option device

–handle {string} Binds a name to the driver (up to 15 characters).

–enadev Specifies if an entry in the configuration table should be
enabled. Valid settings are:
0 Disable device

1 Enable device

–totdev {#} Placeholder to keep track of the total number of devices
(specified by the # sign) at this slot. Modify this for your
own use.

–membase{0–2} {#} Specifies up to 3 R/W ISA memory regions.

–memlen{0–2} {#} Specifies the length corresponding to membase{0–2}.

–rombase {#} Specifies an address for ISA BIOS extended ROM.

–romlen {#} Specifies the length of ROM.
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Table E–14 (Cont.) isacfg Command Options

Command Option Description

–irq{0–3} {#} Allows you to assign up to four IRQ channels to the device.

–dmachan{0–3} {#} Allows you to specify up to four DMA channels for the
device.

–dmamode{0–3} {#} Allows you to specify the DMA type for –dmachan{0–3}.
DMA modes are:
1 Block

2 Demand

4 Single

8 Cascade

E.3.9.3 Examples� � � 	 � 4 5 L : � � � � � � � � � � �  � � � � � � � ! � � � 	 � � � � � � � � � 
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Table E–15 isacfg Command Examples

Command Description

>>> isacfg –slot 1
–dev 0 –mk –etyp 1
–irq0 14 –dmachan0
3
–handle WIDGET109

An entry is created in the configuration table for the ISA
option occupying device zero in slot 1. ISA IRQ 14 and
ISA DMA channel 3 are allocated for the option. The name
WIDGET109 is bound to the driver.

>>> isacfg –slot 1 This command will display the entire configuration information
for all devices configured for slot 1 in the configuration table.
In this example, only the above entry is displayed:

handle: WIDGET109
etyp: 1
slot: 1 dev: 0
enadev: 0
totdev: 1
iobase0: 8000000000000000 membase0:8000000000000000
iobase1:8000000000000000 memlen0:8000000000000000
iobase2:8000000000000000 membase1:8000000000000000
iobase3:8000000000000000 memlen1:8000000000000000
iobase4:8000000000000000 membase2:8000000000000000
iobase5:8000000000000000 memlen2:8000000000000000
rombase:8000000000000000
romlen:8000000000000000
dmamode0/chan0: 3 irq0: 14
dmamode1/chan1: 80000000 irq1: 80000000
dmamode2/chan2: 80000000 irq2: 80000000
dmamode3/chan3: 80000000 irq3: 80000000
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