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Preface

Welcome to the Sun Workstation®. This manual is meant to help you get the
Sun-3/160 up and running. It gives unpacking and set-up directons for the
workstation and presents basic information about the hardware configuration of
the workstation.

This manual consists of six chapters and an appendix. Contents are:

Unpacking and Setting Up the Sun-3/160 — is a guide to getting your Sun-3/160
out of its shipping cartons and setting it up ready to run.

Basic Component Set-up — describes how to set the voltage selectors: how to
connect the Sun-3/160 to its keyboard, mouse, video monitor, and Ethernet; what
the power-up self-test procedures mean; and connecting a modem, termina! or
printer to the serial pors.

Basic Hardware Configuration, and Options — describes the basic configuration
of the Sun-3/160, and the optons available.

How to Configure Your Sun-3/160 — describes how to add and remove the CPU
board, Expansion board, and various options.

Subsystem Setr-up — describes the subsystems which may be supplied with vour
Sun-3/160.

Environmental and Electrical Specifications — describes the physical environ-
ment and electrical specifications.

Connector Pinouts — lists and describes pinouts of various connectors and a sig-
nal description of the serial ports.

Finally, to help us maintain the currency and accuracy of this material we have
supplied a reader comment sheet at the end of this guide. Please use the com-
ment sheet to list errors and omissions. Your responses will help a great deal in
our efforts to keep our documentadon up to date.

- xli -



Preface — Continued

Applicable Documents

We emphasize that this manual outlines rather than exhausts many of the topics
contained within. References to applicable documents supplied with your system
are given throughout, however, and we urge you to read these documents should
you need further information.

Part Number Description
800-1133 Complete Set of Sun User’s Manuals
800-1207 M224XAS Disk Drives Engineering Specifications
800-1210 M2321/M2322 Micro-Disk Drives Engineering
Specifications
800-1243 Ciprico Tapemaster Specification
800-1267 SunLink Communication Processor Installation and
: Configuraton Guide ‘
800-1317 Installing UNIX on a Sun Workstatdon — (included in 800-
1133)
800-1357 Installation and Service Manual for VME-Multiple Terminal
Interface
800-1409 Specification for Streaming Tape Drive
800-1421 Specification for Xylogics 472 Controller Board
813-1000 Sun Hardware Optons Manual
813-2000 Sun Configuration Guideline
800-1258 Sun-3/160 Field Service Manual

- X1V -
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1.1. Safety Precautions

CAUTION

1.2. Unpacking
Instructions for the
Sun-3/160

1.3. Tools Needed

Unpacking and Setting up the Sun-3/160

This chapter describes how to unpack and set up your Sun-3/160. The ‘‘basic”’
Sun-3/160 consists of a monitor, single-board CPU, keyboard, and mouse.

Optional components of the Sun-3/160 include the Expansion board, color moni-
tor (in place of the monochrome monitor), Sun-3 Color Video board, Ethernet
transceiver and cabling, MultibusT-to-VME Adapter board, VME-to- VME
Adapter board, Graphics Processor and Graphics Buffer boards, SCSI disk(s) and
Ya-inch tape, SMD disk(s), and '4-inch streamer tape.

To avoid electric shock and/or a fire hazard, DO NOT REMOVE COVERS.
Refer all servicing to qualified service personnel.

The basic components of the Sun-3/160 are shipped in 3 separate cartons:
o the largest contains the pedestal;

o the smallest contains this and other manuals (as you have already
discovered), the mouse, pad, and various cables;

o the remaining box contains the monitor and keyboard.

When you receive your shipment, inspect all shipping cartons immediately for
evidence of damage. If any shipping carton is severely damaged, request that the
carrier’s agent be present when the carton is opened. If the carrier’s agent is not
present when a carton is opened and the contents are found to be damaged, kezp
all contents and packing materials for the agent’s inspection.

To unpack and inswmll your Sun-3/160, you will need:

o a knife, to cut the packing tape and open the box

o a4inch-by-size #0 Phillips screwdriver

t ad4inch-by-3/16 inch blade screwdriver

*Multibus is a trademark of Inte! Corporauon

% SU I 3 Revision A of 3 March 195¢
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4 Sur-3/160 Hardware Installation Manual

1.4. Unpacking the
Pedestal

NOTE

[x°]

a 4 inch-by-1/8 inch blade screwdriver.

The shipping weight of the pedestal is about 100 pounds, so two people will
be needed to unpack and set up the pedestal.

Inside the large oblong carton is the pedestal and its four wheels, packed
between two blocks (one block at each end) of styrofoam. These two blocks
of styrofoam fit snugly into the Sun shipping carton, so it may be difficult to
remove them.

Place a pad or a cushion down upon a flat surface in an open working area
(to protect the pedestal from being scratched while you unpack it). Give
yourself plenty of space to move around.

Place the carton right-side up. Cut the shipping tape with a knife or scissors,
taking care not to damage the contents within. Open the four to~ flaps.

The pedestal is encased in two styrofoam packing blocks (one block at each
end) inside the shipping carton. Using care, roll the carton first on one sidc,
then upside down, keeping the flaps open.

The open top of the carton is now facing down. Gently tug the cardboard
carton up and off of the pedestal and packing blocks.

When you have removed the carton from the packing blocks, lift one end of
the pedestal and remove the packing block.

If the wheels have not been attached to the pedestal, place this packing
block beneath the pedestal. Lift the opposite end of the pedestal and remove
the remaining block and place it under this opposite end of the pedestai.

Remove the plastic bag from the pedestal.

Complete this step only if the wheels are not already attached to the pede-
stal.

With the pedestal still raised up on the two styrofoam blocks, use an
open end wrench to screw the four rollers (one roller at each comer)
into the base of the pedestal. You can identify the base of the pedestal
by its four threaded holes — one at each corncr.

Set the pedestal upright on its roller wheels.

S 'U n Revision A of 3 October 1986



Chapter 1 — Unpacking and Setting up the Sun-3/160 S

1.5. Unpacking the

Keyboard and (Color

or Monochrome)
Monitor

NOTE

Although the shipping weight of the keyboard and monitor is about 120
pounds, the packaging has been designed so that one person can unpack it
alone. After unpacking the keyboard and monitor, you may need help mov-
ing the monitor to the place you finally want to set it up.

Inside the large square carton are the keyboard and monitor, packed
berween two big blocks of styrofoam. The two halves of this styrofoam fi:
shugly into the Sun shipping carton, so it may be difficult to remove ther.

The keyboard is shipped with both types of monitor (color or monochrome;.
The monochrome monitor has a base; the color monitor does not (see figures
following). '

Place a pad or a cushion down upon a flat surface in an open working arez
(to protect the monitor from being scratched while you unpack it). Give
yourself plenty of space to move around.

Place the carton right-side up. Cut the shipping tape with a knife or scissors,
taking care not to damage the contents within. Open the four top flaps.

The monitor and keyboard are encased in two stvrofoam packing blocks
inside the shipping carton. Using care, roll the carton first on one side, then
upside down, keeping the flaps open.

The open top of the carton is now facing down. Gently tug the cardboarc
carton up and off of the styrofoam packing blocks.

When you have removed the carton from the packing blocks, rol! the entire
assembly over on its side so that the split between the two blocks of styro-
foam is running horizontally. The monitor and keyboard are packed like
this:
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Monitor Base

Monitor

Keyboard (goes here)
Foam Packing Blocks

Unpacking the Monochrome Monitor
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Chapter | — Unpacking and Scuting up the Sun-3/160 7

Figure 1-2  Unpacking the Color Monitor

Key Description
1 Monitor
2 Keyboard (goes here)
3  Foam Packing Blocks

6. Remove the top piece of styrofoam packing. Remove the keyboard
from the styrofoam, and set it aside.

7. Carefully turn the monitor upright and remove the remaining styre-
foam block. Remove the plastic bag from around the monitor.

8. The monitor should now be siming upright and facing you in your
working area, with all packing material removed from it. Now is a
good time to move your Sun-3/160 to the location at which you want to
install it.

We recommend that you save the shipping carton and packing material for

future use in case the product must be reshipped; any products shippec dack

to Sun must be repacked in their original Sun shipping cartons.

1.6. Unpacking the Mouse, The final (and smallest) box contains the mouse and its pad, Ethernet cable (if

Pad, Cables, Tapes, ordered), software tapes, and various connecting cables. Open this box and take
etc. this equipment out, as needed.
Q&
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CAUTION

2.1. Resetting the Voltage
Selectors

2.2. Voltage Selection on

Basic Component Set-up

Follow these safety precautions:

o Before plugging in the power cord of any component of your Sun sys-
tem, be sure that the line power supply voltage and frequency are as
required by the label on the back panel of your Sun-3/160 pedestal and
monitor. (There is a table in Chapter 6, ‘‘Power Supply Specifications,’’
which lists possible options. Refer to it if necessary.)

o Use only three-prong (grounded) outlets.
c  Make certain that all servicing is performed by qualified personnel.

o Finally, DO NOT plugin the power cord until explicitly instructed to do
so!

In the domestic United States, the pedestal and monitor arrive frem the factory
set for 115 VAC operation. If you need to change the pedestal’s input voltags set-
ting, please contact Sun Microsystems Sales or Service and ask for the Sun 3760
Service Manual, part number 800-1258.

If you need to change the monitor’s voltage selection, continue with this section
The monitors’ voltage select mechanisms are located in several places:

1. aconnector on the right side (when facing the front of the monitor) of the
color monitor chassis,

2. either a switch or a printed circuit board (depending upon the brand of moni-
tor you receive) on the rear of the monochrome monitor.

The color monitor arrives from the factory set for 115 VAC operation. Go on to

the Sun-3/160 Color the next section if you do not need to change the monitor’s voltags selection.
Monitor
S
2% sun 11 Revision A of 3 March 1986
N\ MICTosySIeme
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Figure 2-1

CAUTION

115 YAC Operation

230 VAC Operation

View of the Back of the Color Monitor

Case f
o ®

© Backplate o
_;__\ O o) /.— l
Insert e ' Insert
screwdriver e O | screwdriver
here here

Before attempting to reset the color monitor’s voltage selection, make cer-
tain that:

1. the OFF/ON switch on the rear of the monitor chassis is OFF (side with
the «“0’' is pushed in), and

2. the AC power cord is unplugged from the rear of the monitor.

To change the voltage selection in the color monitor
1. remove screws 1 through 12 shown in the figure above, and

9. insert a blade screwdriver where it says ‘‘Insert screwdriver here’’ (in the
figure above) between the case and backplate. Pop the cover up on both
sides of the monitor. After loosening both sides you should be able to lift
the cover off.

3. When facing the rear of the monitor, the 115/230 VAC jumper will be on the
left side of the chassis.

For 115 VAC operaton, set the shorting connector marked ““PP3"* over the three
jumpers to the right marked *PP3-1," (also marked *AC 100/120V").

For 230 VAC operation, set the shorting connector marked “PP3'* over the three
jumpers to the left marked *‘PP3-2,"" (also marked “*AC 200/240V™),

&? S u n Revisicn A ol f Wori- e



Chapter 2 — Basic Component Set-up 13

Indicator Plate

Figure 2-2

Sezting the Voltage Select Connector on the Color Monitor

AC 200240V AC 100/120V
Fe==== A Fo===- a
1 ] [} I
O O
| 1 [} I
P03 bO3
i 1 ] |
! ] 1 I
I 1 1 1
O O
| 1 1 [}
O O
I ] 1 ]
| 1 ] 1
1 [} i |
+ PP3-2 | 1 PP3-1 K

Replace the 5A fuse used with 115 VAC with the 3A, 250V fuse supplied with
the unit, inside a plastic bag included with the monitor’s service manual.

Finally, there may be a metal plate on the lower left-hand rear of the color moni-
tor which, when removed, exposes information about the voltage range you have
selected.

o If you have selected 115 VAC operation. make sure that the plate exposes
this information and covers the information for 230 VAC operaticn.

o If you have selected 230 VAC operation. make sure that the plate exposcs
this information and covers the information for 115 VAC operation.

Revision A of 2 October 1986
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2.3. Voltage Selection on
the Sun-3/160
Monochrome Monitor

There are two models of monochrome (black and white) monitors available with
the Sun-3/160. In setting the voltage selection, no fuse change is required for
either model.

Although essentially the same, and each has a different method of voltage selec-
tion. The two types of voltage selection are:

1. PCcard
2. switch.
In neither case is a fuse change required.

If the type monitor you have sets its voltage selection by switch, you will see a
(possibly red) switch to the right rear side of the monitor chassis (when facing
from the rear). One setting of the switch will display ‘115 V,’’ the other *‘230
V."" Use a blade screwdriver to push the switch either up (so the *‘115 V™" is
displayed, for 115 VAC operation) or down (so the *“230 V'’ is displayed, for 230
VAC operation).

The diagram below shows the relative location of the voltage selection switch.

Figure 2-3  Location of the Voltage Selection Switch on Sun-3/160 Monochrome Monitor
!
remote '
brightness ,
potentiometer
!
|
orror ] (|
switch input . ’
switch i
|
D
%2 Sun Revision A of 3 March 1986
TEISSYSieTs



Chapter 2 — Basic Component Set-up 15

Figure 2-4

If the type of black and white monitor you have sets its voltage selection by PC
card, things are a little more complicated. To set the voltage selecton, you
change the position of a PC card inside the fuse case. There are four voltages that
can be selected, two from each side of the PC card, and they are:

1. 120 or 240 VAC, and
2. 100 or 230 (referred to as *‘220°’ on the voltage select PCB) VAC.
The diagram below shows the location of the voltage select PCB.

AC Power, Voltage Select, and Fuse on Sun-3/160 Monochrome Monitor

.AC Fuse
input
|
Voltage !
Select ‘
PCB f

To access the voltage select PCB, you will have to

1. turn the power off to the base unit (by pressing the OFF/ON switch so the
*‘0’’ side is pushed in);

2. pull the AC power cord from the AC input receptacle on the rear pane!:

3. slide the clear plastic panel, which covers the fuse case, to the left. The fuse
and voltage select PCB will now be accessible.

4. Pull the voltage select PCB out.

S Revision A el P Nmon T
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120/240 VAC Operation Below is a diagram of the 120/240 VAC side of the voltage select PCB. For 120
VAC operation, slide the voltage select PCB into the fuse case with this side up
(with the legend CHECK FUSE 120 on the left-hand side and facing out towards

you).

Figure 2-5  120/240 VAC Select on Sun-3/160 Monochrome Monitor

contact pad

CHECK
FUSE

O

contact pad

coruact pad

O

contact pad

(this side says
*“240’’ upside down)

coruact pad

For 240 VAC operation, keep this side up and rotate the PCB 180 degrees, so that
the legend **240"’ is on the left-hand side and faces out towards you. Slide the

!

extraction
hole

PCB into the fuse case in this position.

4 sun

—crosysters
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100/230 VAC Operation

Figure 2-6

2.4. Connecting the
Keyvboard, Mouse,
Ethernet, and Video

CAUTION

For 100/230 VAC operation, flip the card over. It looks something like this:

100/230 VAC Select on Sun-3/160 Monochrome Monitor

conlact pad

O

contact pad

CHECK
FUSE

100

contact pad

O

(this side says
4220’ upside down)

contact pad

|

extraction
hole

For 100 VAC operaton, posidon the card up so the legend CHECK FUSE 100 is on
the left-hand side and facing out towards you. Slide the PCB into the fuse case in

this positon.

For 230 VAC operation, rotate the PCB 180 degrees so that the ‘220"’ is on the
left-hand side, facing you. Slide the PCB into the fuse case in that position.

Before attempting any of the following connections, make certain that:

1. the OFF/ON switch on the front of the pedestal is OFF (side with the “*0"*
is pushed in), and

2. the AC power cord is unplugged from the rear of the pedestal.

The Sun-3/160 comes with its boards already installed in the pedestal. (Shouid
vou want to add more boards, please see the chapter titled *‘Hardware
Configuration and Options.”") The CPU board. to which the keybcars. mouse. and

2% sun
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Ethernet will be connected, is in slot one, the slot to the furthest left when facing
the rear of the machine. The Color board, to which RGB color will be connected,
must be placed in the highest priority slot available — see the slot assignment
chart in Chapter 4.

The keyboard, mouse, Ethernet, serial /O, and video connectors are arranged on
the backpanel of the CPU board as shown below. The CPU board will be in slot 1;
you can identify it by its vertical row of D connectors, and the small bank of 8
diagnostic LEDs by these connectors.

Figure 2-7  Sun-3/160 Connectors on the 2060 CPU Board

ETHERNET
LEDO — 5=
.
$ |(LEDs)
-]
LED7 o
(diag position)
DIAG
DIAGNOSTICS

NORM,
(boot position)

O.‘__ RESET

VIDEO

KEYBOARD
MOUSE

SERIAL
PORT A

SERIAL
PORT B

This section describes how cables will be connected from the backpanel of the
CPU board to each of the following items:

o keyboard,
©  mouse,
N
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Keyboard and Mouse

Connections

CAUTION

NOTE

o Ethemnet,

O  monitor.

This section also describes:

o  DIAGNOSTICS switch, and
o RESET switch.

The two remaining connectors, marked SERIAL PORT A and SERIAL PORT B are
serial /O ports to which can be connected peripherals such as modems, printers,
and other terminals. .

After removing the manuals and cables from the smallest carton, attach the key-
board, mouse, and Ethernet to the pedestal’s CPU board in the following ways:

1. The keyboard cable is permanently connected to the keyboard; the other end
plugs into the DB-15 (15-pin D connector) at the backpanel of the CPU
board. Find your keyboard cable and plug it in now to the KEYBOARD con-
nector on the backpanel, tightening the screwlocks.

2. Find the mouse and its cable. The mouse is a little rectangular box with
three long buttons which is permanently attached to its connecting cable.

o  The mouse plugs directly into the keyboard itself; there is a phone con-
nector for the mouse in the top middle area of the keyboard. Find the
mouse and its cable and plug this cable into the phone connector on the
keyboard now.

Once the system has been powered up by turning the AC power ON
(described further on) DO NOT connect or disconnect either the keyboard
or the mouse. Connection or disconnection of the keyboard or mouse when
the AC power has been turned ON could result in permanent loss of func-
tionality to the keyboard or the mouse.

tc  Take out the mouse pad, a hard shiny metallic plate about 9 inches by 11
inches. The mouse sits on the shiny side of the pad which has the gnd of
lines, and the pad must be oriented so that its length is horizontal in relaton
to the mouse (see the figure below, ‘‘Orenting the Mouse on its Pad™").

After you have set up your system, installed UNIX,t and run SunWindows™, you
will notice that moving the mouse across the face of the pad will cause an
arrow-shaped cursor to move across the display.

LUNIX is a trademark of AT&T Bell Laboratones.
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Figure 2-8  Orienting the Mouse on its Pad

P

Connecting the Ethernet

Cable to the Sun-3/160F Find the Ethernet cable.t Itis a thick cable with 15-pin D connectors at both
ends.

NOTE  Before going on, make certain that J100, pins 7 and 8, on the CPU board is prop-
erly configured. If you are using a Level 1 Ethernet transceiver, the shunt
berween pins 7 and 8 must be IN. If you are using a Level 2 Ethernert transceiver,
then the shunt must be OUT. If J100 is incorrectly configured, your transceiver
will not work.

1. The male end of the Ethernet cable has a pair of metal studs that fit into the
slide lock assembly attached to the CPU board’s “ETHERNET'' connector.
Plug this male end into the “ETHERNET" connector. Push the slide lock
over the studs to fasten the D connector securely in place.

2. The female end of the cable has the slide lock assembly attached to ir; plug
this end into the Ethernet transceiver and lock it securely also.

NOTE  After completing the above connections, you should refer to ‘‘Connecting the
Sun-3/160 to the Ethernet,’’ below, for further instructions regarding Etherne:
installation. ..

+This section is opuonal, and is only for those who eed to connect their Sun-3/160 1o an Ethernet.
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Connecting RGB Video to the

Sun-3/160

2y,

If you have a Sun-3/160C, then your machine comes with a color monitor and a
Sun Color Video board. Four RGB-Sync cables (bundled together as one) connect
the Color Video board to the color monitor.

The Color board must be placed in the highest priority slot available — see the
slot assignment chart in Chapter 4 — and RGB-Sync cable connections are made
from it to the back of the color monitor.

Find the RGB video cable. The video cable is a jacketed bundle of four 15-foot
lengths of coaxial cable with color-coded male BNC connectors at each end.
Refer to the figure titled ‘*Color and Sync Connections,’’ for the following Color
board connections. '

1. Plug the *‘red’’ cable into the female BNC connector marked “‘RED’’ on the
Color board; connect the other end of this cable into the similar connector
marked ‘‘Red’’ on the rear of the color monitor.

2. Plugthe ‘‘green’ cable into the female BNC connector marked ‘‘GREEN™
on the Color board; connect the other end of this cabie into the similar con-
nector marked ‘‘Green’’ on the rear of the color monitor.

3. Plug the ‘‘blue’’ cable into the female BNC connector marked “'‘BLUE’’ on
the Color board; connect the other end of this cable into the similar connec-
tor marked ‘‘Blue’’ on the rear of the color monitor.

4. Plug the remaining cable (has no color code) into the female BNC connector
marked *‘SYNC’’ (composite sync signals) on the Color board; connect the
other end of this cable into the similar connector marked *‘Sync’’ on the
rear of the color monitor.

5. Finally, make certain all the impedance switches on the back of the coler
monitor (marked **75(0High’") are set to the **75Q"" position.

Find the monitor power cable; it is a standard three-prong cable. Make cerain
the monitor is OFF (side of the switch with *‘0’" is pressed in).

1. Plug the female end into the power receptacle on the rear of the monitor.
2. Plug the male end into the AC source (wall receptacle).
3. Turn the monitor’s power switch to the ON position.

The CRT screen will slowly come on. You should also notice a crackling sound
of static — if the screen does not come on within fifteen seconds, try rotaung the
brighmess control on the rear of the CRT.

S u n . Revision A ST I NLrs -
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Figure 2-9  Color and Sync Connections

RED GREEN BLUE SYNC

®OO®O

color monitor

when viewed from rear Color board

backpanel

Connecting the Black and
White Monitor to the Sun-
3160

CAUTION  Before beginning the following connections, make certain that the AC power
switches of the base unit AND the monitor are OFF. The AC power is OFF
when the side marked ¢‘0”’ is pushed in.

If you have a Sun-3/160M workstation, you have a monochrome monitor. You
will connect the monochrome monitor to the video connector on the CPU board.

Find the monochrome monitor’s video cable. The monitor’s video cable has a
9-pin D connector at each end.

1. Plug the male D connector of the video cable into the “VIDEO" jack on the
rear of the pedestal, and tighten the screws.

to

Plug the female D connector of the video cable into the **VIDEO™ input of
the monitor and tighten the screws on it.

Find the monitor power cable; it is a standard three-prong cable.

1. Plug the female end into the power receptacle on the rear of the monitor.

(9]

Plug the male end into the AC source (wall receptacle).

3. Turn the monitor’s power switch to the ON position.

D
&4%%&4 S U n Revision A of 3 March 1986

merosysiers



Chapter 2 — Basic Component Set-up 23

Diagnostic and User Reset
Switches

-
2.5,

P
C

NOTE

NOTE

lugging in the Power

ords

The CRT screen will slowly come on. You should also notice a crackling sound
of static — if the screen does not come on within fifteen seconds, try rotating the
brighmess control on the rear of the CRT.

There are two switches on the back of the 2060 CPU board, labelled DIAG/NORM
and RESET.

o If you do want to enable ‘‘extended’’ diagnostics at the end of the standard
power-on diagnostics, turn this switch to the DIAG posidon.

If you place the DIAGNOSTICS switch in the DIAG position, power-on diagnostic
messages are sent to serial port A— so you must have a terminal connected to
port A in order to see them.

o If you do nor want to enable *‘‘extended’’ diagnostics when you power up,
turn this switch to NORM. Ordinarily you place the DIAGNOSTICS switch in
the NORM position when booting or running the system.

If the switch is accidentally placed in the DIAG position, the monitor will pause
for about ten seconds berween the power-on diagnostics and the normal boot
cycle. During this pause, if a key is depressed on either the keyboard or the Port
A terminal, you will call up the extended diagnostics menu. If no key is
depressed by the end of the ten second pause, normal boo: cycle will automati-
cally start and you will bypass the extended diagnostics.

o To force a reset of the system after you have powered it up, press the RESET
switch. This places you in a program called the *‘monitor.”’ To exit the
monitor, you must reboot the system.t

‘Reboot the system by typing *‘b’’ (for **boot’’) and press the return key.

( >b <return> 5
J

The system will now begin to automatically reboot.

CAUTION  Before going on, make certain that the AC power switch to the monitor is ON
(the side with the *‘1”’ is pushed in) and the AC power switch to the pedestal
is OFF (the side with the ¢‘0’’ is pushed in).

So far you have made certain that
1. the monitor and pedestal have been set correctly for available AC power,
2. the monitor is plugged into AC power at a convenient wall outet,
3. the DIAGNOSTICS switch is in the NORM position, and
+For more information, please see /nstalling UNIX on a Sun Workstation, pan number 800-1317.
S
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4, the power switch of the monitor is turned ON.

Find the AC power cord. The AC power cord has a three-slot female plug at one
end and a three-pronged wall (or ‘‘mains,’’ if European) plug at the other end.
Plug the female end into the AC input on the bottom rear of the pedestal.

Again make certain that the AC power switch on the pedestal is OFF (side of the
switch with the **0”" is pushed in) then plug the other end of the AC power cord
into the AC wall receptacle.

2.6. Powering Up the Sun- Turn the power switch on the front of the Sun-3/160 pedestal ON (side with the
3/160 ““1°* is pushed in). You should see (or hear) two things happen:

o the fans inside the pedestal will come on, and

o the eight diagnostic LEDs on the CPU board will begin blinking on and off
(see below, *‘Power-On Self Test Procedures’” and the table following,
*‘Diagnostic LEDs”").

CAUTION  Once the system has been powered up by turning the AC power ON DO
NOT connect or disconnect either the keyboard or the mouse. Connection
or disconnection of the keyboard or mouse when the AC power has been
turned ON could result in permanent loss of functionality to the keyboard or
the mouse.

The blinking LEDs indicate that the Sun-3/160 is going through a self-test; when
this self-test is successfully completed, the following message will come onto
your screen:t

[ A

Self Tes: compieted successfully

%% sun Workstation, Model Sun-3/75 or Sun-3/16C, Sun-3 Keybcarc
% ROM Rev --, _¥3 Memory installed, Serial # - - - - !
Ethernet address ==i==i-=i==i==i== |

For further information describing how to bring up UNIX,F log on, and chcose
your password, please see Installing UNIX on the Sun Workstarion, part number

800-1317.
2.7. Power-On Self Test The central processor board (CPU) of the Sun-3/160 has a set of PROMs which
Procedures contain a program generally known as the *‘monitor.’* The monitor controls the

operation of the syster before the UNIX kernel takes control.

When system power is first tumed on, the monitor runs a quick self-test pro-
cedure, a running commentary of which is carried by the eight LEDs on the CPU
board. Results of this self-test are contained in the table below; a solid circle

+Parts of this message are conditional: the **Sun-3/75"" may not be displayed, or the message may read **Sun-
3/160C"" (if you are using 2 Sun Color board).
$+UNIX is a trademark of AT&T Bell Laboratories.

N
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means the light is on; a hollow circle means the light is off. Also, left to rightin
the table is equivalent to reading the LEDs from top to bottom when the CPU
board is in its slot.

If at some point in the above sequence, the LEDs freeze (keep the same pattern for
more than a couple minutes), or the sequence restarts from the beginning, there is

a critical hardware problem with the workstation. The appropriate thing to do in

this case is to contact Sun Microsystems Field Service or your local Field Service

organization. Copy down the pattern of lights (as well as you can, if it is repeat-

ing over and over); they contain important diagnostic information for Field Ser-

vice.

Table 2-1  Diagnostic LEDs

LEDs What the System is Doing What Migh: Be Bad If
e = ON, o = OFF When These LEDs Are Cycling This Indication Stays On
0 7 - And the bottom LED (bit 7 Lights
o o ° . ' . . ] A reset sets LEDs to this state CPU or PROMs bad l
e © ©0 © o o © o) Test 1 checking the boot PROM Boot PROM |
c e o o o) o) o o) Test 2 checking DVMA Register CPU Board 1
e o o) o) o} o) o] o] Test 3 checking the Context Register CPU Board (MMU) ‘
©c o . o ) o] o o Test 4 Segment Map RAM R&/Wr Test | CPU Board (MMU)
e C ° o] ° o] (e} o Test S checking Segment Map RAM CPU Board (MMU) '
c e . o c © o © Test 6 checking Page Map RAM CPU Board (MMU) |
e o o © o o o o Test 7 checks memory data path CPU or Exp. Board
©c © o) . (o] o o] o} Test 8 checks bus error detection CPU Board .
e O c . o} o] o o} Test 9 checks interrupt capabilities CPU Board |
O e © e c ©o o © Test 10 checking MMU read access CPU Board
o o o} ' o o] o} o Test 11 checking MMU write access CPU Board
© © ) o o} o e} (o} Test 12 writing to invalid page CPU Board
e © . . o (e} o o Test 13 tries to write Lo protected page CPU Board
c e ] . ° o o o Test 14 performs parity emror check CPU Board
o o ) ° o o o] (o} Test 15 performs parity error check CPU Board
c C (o} o ° o o o Test 16 performs memory tests CPU or Memory Exp. Board
c © o] (o} o} o (o) . Self-Tests have found an error CPU or Memory Exp. Board
© © o (o} e} c ° An Exception Class error was found CPU Board
© o° o (e} o] . o o Self-Test done, UNIX in boot-state CPU Board e
(LED is blinking)
6 =->0 =>0 =>0 =>0 ->¢ =>0 ->0 | "Walking Ones” pattern UNIX running okay

4 sun
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Figure 2-10

2.8. Accessing the
EEPROM

What the Diagnostic LEDs Mean

OOOOOEOE

<Test Number or Type of Error=>

Heartbeat

Excepdon Class Error

Failure

1. Ifthe LED in bit position 7 lights up during self-test, it indicates a failure.
The exact test that failed is indicated by LEDs 0 through 4, which can be
decoded by the ‘‘Diagnostic LEDs’’ table above.

2. Ifthe LED in bit position 6 lights up during the self-test, it indicates the
failure is an exception class failure — bus error trap, address error rap,
unexpected interrupt, etc.

3. LED S is the heartbeat LED. It will start blinking after the conclusion of
self-test and before the execution of UNIX to indicate that the CPU is actu-
ally executing code and not hung somewhere.

4. LEDs 0-4 indicate the exact test being undenaken during self-test. If LED 7
is not lit, then the tests are proceeding without error; if LED 7 lights up,
then LEDs 0-4 will freeze, indicating which test failed. Refer to the table
above, if necessary. .

If all 8 LED:s are lighdng up in sequence from O to 7 then back to 0 again, it
means that you have exited self-test and UNIX is running successfully.

The 2060 CPU board has an EEPROM that can be accessed through the boot
PROM monitor. You must first enter the monitor program by pressing the L1
key (upper left-hand corner of the keyboard) and the A simultaneously. This will
abort your present session and put you in the monitor program. The monitor
displays as its characteristic prompt the ‘‘greater than’’ symbol:

7 S l.l I'l Revision A of 3 March 1986
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- J
To access the EEPROM now, type the leter Q, followed by the EEPROM
address which you want to examine or modify (the characters you enter are in

bold, and can be entered in either upper or lower case). Thus, if the location you
want to access is hexadecimal address B8 (0xB8), you would type:

= :

and press the return key. The system will then display the contents (a single
byte) of address B8 in the EEPROM, which is part of the the data test pattzmn for
the EEPROM data lines.

( >EEPROM 0B8: AA

./

To update the contents of this locadon, merely enter the new information fol-
lowed by a carriage return. This will write the new value to address 0xB& — and
then automatcally allow you to access the next address.

Let's say you want to replace the value OxAA with the value 0x66:

[ >EEPROM 0B8: AA 66 <return>

e/

The address counter will now automatically increment and you will now be in
the next locadon. If you want to terminate this process press the space bar (or
any non-hexadecimal character), followed by a carriage return.

N
L >EEPROM 0B8: <space> <return> '

Setting Your Primary You can use different terminals with your Sun-3/160:
Terminal o amonochrome terminal, hooked to the video output of the CPU board:
o  acolor terminal, hooked to the video output of the Color board;

o either one or two ASCII terminals, connected to the serial port(s) — port A
and port B — of the CPU board.

You must let the processor know which terminal you consider to be your **pri-
mary’’ terminal — the terminal over which you and the processor will communi-
cate.

You set a byte in the EEPROM to select your primary terminal: either serial pont
A, serial port B, color monitor, or monochrome monitor.

4]

-

)
)
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NOTE

Setting Your Screen Size

Location of the byte which sets your primary terminal is 0x00001F. Terminal
values are:

- a

0x00 = monochrome monitor
0x10 = serial port A
0x1ll = serial port B
0x12 = color monitor

Also, any other value selects the monochrome monitor.

. _J

If location OxIF is set for 0x12 (color monitor) but no color board is seen by the
system, system software will default to the monochrome monitor.

Let’s say you want to set your primary terminal to be the color monitor. You
would access EEPROM location 0x00001F, and then enter the value which
identifies the color monitor — 0x12.

First, access location 0x00001F.

( >Q IF <return> }

This puts you at EEPROM location 0x00001F. The value presently at this loca-
tion will be displayed (we’ll say it’s 0x10, for serial port A).

\

[ S>EEPROM 01F: 10 ‘
J

Enter the value for the color monitor — 0x12 — and then press the space and

return keys, to escape. :

( >EEPROM 01F: 12 <space> <return> \I
Y,

The default (standard) screen size is 1152 by 900 pixels. Location 0x16 in the
EEPROM handles special screean sizes, such as 1024 by 1024 (1Kx1K). Screen
size values are:

0x%12 = 1KxlK'
0x00 = 1152x500

\
!
However before you can complete your screen size change, you must replace the

PROMs you are using with new vertical and horizontal timing PROMs. This
must be done by Sun Field Service.
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EEPROM Contents

2.9. Asynchronous Serial
Ports

NOTE

Connecting a Modem to the
Sun-3/160

Banner and configuration data are also retained in the EEPROM,; for more infor-
mation, please see /nstalling UNIX on a Sun Workstation, part number 800-1317.

You may attach modems, printers, plotters, or other serial devices which use the
RS-232-C or RS-423 interface, to the serial port connectors labeled SERIAL PORT A
and SERIAL PORT B on the CPU board’s backpanel.

Each Sun-3/160 serial port provides a 25-pin connector (DB-25) compatible with
RS-232-C equipment. All signals in our connector are semantically the same as
their RS-232-C counterparts. However the Sun-3/160 uses improved electrical
circuits which, while working with RS-232-C devices, are also compatible with
the newer RS-423 standard.

The serial ports on the Sun-3/160 were designed for connecting to peripherals
such as printers and plotters, and can drive these output lines at speeds up to 19.2
kilobaud; input lines may be driven to 9.6 kilobaud.

All ports provide DTR, RTS, and clock signals, and receive DSR, CTS, and DCD sig-
pals. All ports are wired as Data Terminal Equipment (DTE) ports (which means
Transmit Data from the workstation is on pin 2 and Receive Data from the peri-
pheral is on pin 3), and thus allow direct connection of Data Communications
Equipment (DCE) such as modems. Computers, terminals, printers, and other
DTE devices can also be connected directly to the serial perts by using the null
modem cable available from Sun, part number 530-1056. For further informa-
tion refer to System Interface Manual for the Sun Workstation, part number 800-
1173, secton Z5(48S), which discusses the Zilog serial interface.

Signals carried on the SERIAL PORT A and SERIAL PORT B connectors are listed in
the appendix.

The following sections — which describe connecting modems, terminals. and
printers to the serial ports — are guidelines only, and specific devices may
require more detailed information such as that contained in the System [nterface
manual.

The serial ports are wired as DTEs, and most modems are wired as DCEs. The
cable connecting your modem to the Sun-3/160 should be ‘‘straight through' —
the signals on pins 2, 3, 4, 5, 6, 7, 8, and 20 at the output of the cable should be
the same as those signals on corresponding pins of the serial port. Do notuse &
null modem cable to connect the serial port to your modem. It does not marter
which serial port you connect to; both are identical.

Refer to the manual which comes with your modem to see which signals you wiii
need for proper operation of your modem. Refer also to System Administration
for the Sun Works:ation, part number 800-1150, and /nstalling UNIX on the Sur.
Workstation, part number 800-1317, which detail connecang to a modem.

9, % S Un Reowision A oMiimoe tede
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Connecting a Terminal to the

Sun-3/160

Figure 2-11

Connecting a Printer to the
Sun-3/160

N\

The serial ports are wired as DTEs. Most terminals are wired as DTEs too. To
connect a terminal to a serial port you must first make certain that the terminal
you are using accepts the RS-232-C or RS-423 protocol. If it does, you may then
connect the terminal to either serial port with a null modem cable, Sun part
number 530-1056. In the null modem cable, pins

2 and 3 are crossed

4 and 5 are crossed

6 and 20 are crossed

and pin 7 is wired straight through.

“Pins 2 and 3 crossed’’ means that the signal entering the cable on pin 2 emerges
on pin 3, and vice versa (see the figure below). The connector on the left is the
Serial O Port on the CPU board; the connector on the right is the terminal (DTE).

Null Modem Cable Pin Arrangement

TERMINAL MODEM
i
RxD( | ®RD
RTS@ ®RTS
e
DSR(® (®) DSR ,
e loon|

Nl @) ) SG

Refer to the manual that comes with your terminal to make certain that the sig-

nals needed to operate the terminal are provided at the correct pins of the serial

port. Refer also to System Administration for the Sun Works:tation, part number
800-1150, and /nstalling UNIX on the Sun Works:wasion, part number 800-1317,
which detail connecting to a terminal.

The serial ports are wired as DTEs. Most printers are wired as DTEs t0o. To con-
nect a printer to a serial port you must first make certain that the printer you are
using has a DB-25 connector and uses the RS-232-C standard. Most senial
printers do. However it should be noted that you cannot connect a parallel inter-
face printer to a Sun-3/160 unless you also use a serial-to-parallel converter.

N
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After determining that you have a serial interface printer (or a parallel interface
printer with a serial-to-parallel converter), connect the printer to either serial pont
with a null modem cable, Sun part number $30-1056. In the null modem cabie,
pins

2 and 3 are crossed

4 and 5 are crossed

6 and 20 are crossed

and pin 7 is wired straight through.

“Pins 2 and 3 crossed’’ means that the signal entering the cable on pin 2 emerges
on pin 3, and vice versa (see the figure above).

Refer to the manual that comes with your printer to make certain that the signals
needed to operate the printer are provided at the correct pins of the seral pert.
Refer also to System Administration for the Sun Workstation, part number 800-
1150, and Installing UNIX on the Sun Workstation, part number 800-1317, which
detail connecting to a printer.

2.10. Connecting the Sun- If you ordered the Ethernet kit, you will find included in the box with the manu-
3/160 to the Ethernet als and cables the Ethernet transceiver and transceiver cable (see the following
figure, ‘‘Linking Up to an Ethernet’’). The coaxial cable and terminators necss-
sary to connect multiple machines to a network may be purchased separately
from Sun.

NOTE  Before going on, make certain that J100, pins 7 and 8, on the CPU board is prop-
erly configured. If you are using a Level ] Ethernet transceiver, the shun:
berween pins 7 and 8 must be IN. If you are using a Level 2 Etherne: transceiver.
then the shunt must be OUT. IfJ100 is incorrectly configured, vour transceiver
will not work.

Setting up an Ethemnet with all Sun-supplied components is fairly straichtfor-
ward:

1.  Screw the 50 ohm coaxial cable into one of the transceiver N connec:ors (an
N connector is a round, screw-on COnnNector).

2.  Each end of the coaxial cable. must have a 50 ohm terminator attachad. This
may be done either by attaching the 50 ohm terminator

o to the transceiver’s vacant N connector, or to

o the end of the coaxial cable, using a barrel connector. (A barrel connec-
tor is a double N connector.)

CAUTION  Handle the coaxial cable with some care, as it is fragile; don’t install it in an
area where it may be run over or stepped on.

3. For each workstation, plug the female end of the workstation's ransceiver
cable into the 15-pin D connector on the transceiver, and the male enc of the
workstation's transceiver cable into the '‘ETHERNET'' connector on the {FU
board's backpanel.

Q
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Key
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Finally, J100, pins 7 and 8, on the 2060 CPU board must be set for either a
Level 1 or Level 2 Ethernet transceiver. For Level 2 transceiver (which is
the way the board arrives from the factory) J100, pins 7 and 8, will have its
shunt out. Examples of a Level 2 transceiver are the TCL 20101, 3COM
3C101, 3C102, BICC 1110. Multiplexer boxes such as Digital Equipment
Corporation’s DELNI are used with a Level 2 transceiver also. If you are
using a Level 1 Ethernet transceiver, J100 must have a shortng shunt in.
Examples of Level 1 transceivers are the TCL 2010E, 3COM 3C100, and the

Interlan NT10.

NOTE  While these transceivers are compatible with Sun equipment, it should be under-
stood that Sun does not guarantee the performance of any component not pur-
chased from Sun.

Figure 2-12  Linking Up to an Ethernet

Description

Terminator

Female N connector to tran-
sceiver

Male N connector to tran-
sceiver

Ethemnet transceiver D con-
nector

Sun workstation to Ethernet D
connector at CPU backpanel

1 2 3

\

T 7 .Ethemet o (anot.her
|| Cable . transceiver)
transceiver | eereeeeiiniinad
T ;
/r 3 !
4 : -
Sun i
Workstation

Please note that there are certain cabling limitations which must be observed for
proper Ethernet implementation:

D
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Table 2-2

Figure 2-13

2.11. SCSI Ya-Inch Tape
Cassette

Ethernet Cabling Limitations

MAXIMUM contiguous length of coaxial cable segments  500.0 meters

Distance between transceivers* 23 meter
multiples*
MAXIMUM length of transceiver cable 50.0 meters

*Transceivers must be placed at 2.5 meter intervals along the coaxial cable. That
is, you could connect transceivers 2.5 meters apart, but not 2.0 meters; you could
connect transceivers 7.5 meters apart, but not 7.0 meters (see figure below).

Etherner Cabling Lengths
1
i
Transceiver Transceiver Transceiver |
5 meters 1235 meters
|
|
Sun Sun i !
Workstation Sun. Level 1/Level 2 cable Workstatios 1 ‘
Workstation S i
i

Transceivers are connected to the Ethernet by female N connector (on the ran-
sceiver) to male N connector (on the Ethernet cable).

If you buy Ethernet cable in bulk, the cable must be marked every 2.5 meters.
Make cenain you attach each transceiver on a mark, and also make certain to cut
the cable ends on marks.

The SCSI controller board goes into a Multibus-to-VME adapter board. which i
turn goes into the slot designated by the slot assignment chart in Chapter 4.

The SCSI Va-inch tape drive is not field-installable, so its installanon is not
covered here, but is available in the Hardware Options manual, 813-1000. or the
Configuration Procedure, 813-2000. The instructions below tell vou fow 12 insen
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a tape cartridge.
There are two types of tape drives; one has an automatic locking mechanism, and
is described immediately below; the other has a manual locking system.

Automatic Locking %-inch To load a cantridge into a tape drive that locks automatically,

Tape .Dnve 1. Insert the tape cartridge as shown in the figure: read/write heads come in

contact with the tape on the left side as the tape is inserted. Be careful not
to actually touch the tape with your fingers.

2. Push the cartridge in until there is a click, and the cartridge locks in place.
To unload the tape cartridge,
1. wait until all read or write activity has ceased.
2. Push against the cartridge; it should pop out of the tape drive.
Pull out the tape cartridge, being careful not to actually touch the tape with
your fingers.

Figure 2-14  How to Insert a Cartridge Into the Automatic Ya-inch Tape Drive

Y4 inch Tape Drive

Operating Light (LED)

VYa inch Tape Cartridge
(Insert cartridge into drive in this position)

N
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Manual Locking Ys-inch Tape

Drive

Figure 2-15

The other type of Y-inch tape drive locks the tape in manually.

1. The lock/unlock lever is in the upper left-hand comer of the front of the
drive with an arrow pointing to the right and an arrow pointing to the left.
Find it (see the figure below for location).

Unlock the tape mechanism by pushing the locking lever to the left.

3. The tape cartridge must be inserted with the read/write heads coming in con-
tact with the tape on the left side as the tape is inserted (same as the figure
above). Be careful not to actually touch the tape with your fingers.

4. Push the Va-inch tape cartridge into the open aperture (labelled ‘% inch wape
goes in here'’ in the figure below).

5. Make certain the cartridge is securely in place, then press the locking lever
to the right, locking the cartridge into the drive.

To unload the tape cartridge,

1. waituntl all read or write activity has ceased.

2. Push the locking lever to its unlocked position — far left.

3. Pull out the tape cartridge, being careful not to actually touch the tape with

your fingers.

How to Insert a Cartridge Into the Manual Ys-inch Tape Drive

locking lever 3

] V
] i i .
<=1 1=> Y4 inch tape goes in here . !
f N -
e T T T e e e T T
i i
Lot venzs ’
o H
Il J. \' H
/ | i
unlockdd position locked position ‘ ;
Operating Light (LED) |
1

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

.............................................................................
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Write-Protecting the Tape

Casette

To protect the tape from being written on, turn the arrow that is on the left of the
window marked “'SAFE’ until the arrow points at the word *‘SAFE" — the tape
cannot be written when the arrow is in this position. Turning the arrow 180
degrees so that it points away from the word “*SAFE"* allows writing on the tape.

Figure 2-16  Write Protecting a Ys-inch Tape Cartridge
O—f @m0
SAFE

1 Write Protecting Tape Cartridge

CAUTION

2.12. Degaussing the Color

Monitor

CAUTION

Be careful to keep the cassette tapes out of sunlight, away from magnetic
fields, and extreme temperatures.

During shipment, metal portions of the color monitor chassis can build up mag-
netic fields which interfere with the correct operation of the monitor. (A symp-
tom of this interference is lack of color purity. Whenever this lack of purity can-
not be corrected by changing the position of the system, you should try degauss-
ing.)

These magnetic fields can be neutralized by using both the external degaussing
coil and the internal degaussing circuitry. The internal degaussing circuitry is
inside the color monitor; the external degaussing coil comes shipped separate!y
with the monitor. The area around the coil itself is what does the demagnetizing;
the area in the center of the coil does not do anything. Both internal and external
degaussing is done with the monitor turned ON.

The degaussing coil will demagnetize EVERYTHING. Before plugging the
degaussing coil in, make certain that ALL TEST EQUIPMENT AND MAGNETIC
MEDIA (tapes, disk drives) are at least five feet from the coil, otherwise you
will erase your media!

1. Remove the degaussing coil from its container. Before piugging it in make
doubly certain that —

7 S u n Revision & 77 Nirom 19%6
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o  all magnetic peripherals and test equipment remain AT LEAST FIVE
FEET away from the coil during the degaussing process, and

o the coil is AT LEAST SIX FEET from the monitor when you first tum it
on.

Turn the monitor on. Remember, it is the coil itself which does the demag-
netizing; the area in the center of the coil does pot do anything. All avail-
able sides, the rear, the top, and the front of the monitor will have to be
degaussed.

Hold the coil perpendicular to the monitor. Now, with the coil at leas: six
feet from the monitor, plug the coil in and press the coil switch.

CAUTION  The degaussing coil gets very hot; do not leave the coil on for more than two
minutes at a time.

4.

With the monitor on, turn the coil parallel to the screen of the monitor.
Then bring the coil to within three inches of the screen.

With the coil held parallel about three inches from the the surface of the
screen, move the coil in short circular modons over the screen. Do this for
ten to fifteen seconds. DO NOT RELEASE THE SWITCH OR PULL THE PLUG!

If you do inadvertently release the coil switch, you must begin the degauss-
ing procedure over again from the beginning.

Move to the sides of the monitor. Move the coil in short circular motions
over each surface — sides, top, and rear. Again, do this for ten to fifteen
seconds per surface. Finally, degauss the screen of the monitor again.

When you have degaussed the monitor, keep the coil parallel to the screen
and slowly move the coil away from the monitor. When you are six fest
away, turn the coil perpendicular to the screen and release the switch or pull
the plug.

If the color distortion persists, the monitor may need to be intemnally
degaussed. There is a button on the back of the monitor which says
“DEGAUSSING."” Turn the power to the monitor ON and press the *'‘DEGAUSS-
ING'* button. The edges of the image will waver during degaussing; hold
the button in until the image stops shimmering.

If neither the external nor the internal degaussing corrects the color distortion,
notify your Sun service representative.

N
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CAUTION

3.1. Basic Sun-3/160

3.2. Standard
Configuration
Sun-3/160 CPU Board

3

Basic Hardware Configuration and
Options

Some of the devices on the Sun-3/75 boards are very sensitive to electro-
static discharge, such as can be built up in the human body by walking
across a carpet. Extreme care must be used when handling any of the
boards.

This chapter describes the basic Sun-3/160, along with options available. For
jumper and switch settings, please contact Sun Microsystems Sales or Service,
and request the Sun-3 Configuration Procedure, part number 813-2000. Further
installation information may also be found in the Sun Hardware Options manual,
813-1000.

The basic Sun-3/160 has

o Color or monochrome monitor — 19-inch, 66.6 Hz non-interlaced display
with antiglare coatng (standard on color and optional on monochrome
display)

c  Keyboard and mouse

o Pedestal — which will hold up to twelve Eurocard-format (triple-high VME)
printed circuit boards :

o CPU board
o Color Video board (with Sun-3/160C).

The 2060 CPU (Central Processing Unit) board is installed in the first slot of the
Sun-3/160. The CPU board contains the 68020 CPU, 2 minimum of two maga-
bytes of memory, IO connections, monochrome display controiler, and Enemet
controller. Three jacks connect the 2060 board to the backplane inside the Sun-
3/160 pedestal, and five /O connectors are at the opposite end of the board.

In sequence, as the I/O connectors are aligned on the board, they are:
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Table 3-1-  I/O Connectors on the CPU Card

Connector Name

Ethemnet

Video

Keyboard (including Mouse)
Serial Port A

Serial Port B

Pinouts of all the connectors are listed in Appendix A.

3.3. Options for the Sun- The 2060 CPU board supplies a minimum of two megabytes and a maximum of
3/1607 four megabytes of main memory for the Sun-3/160. Additional memory is pro-
vided by the 2061 Expansion card(s): the Sun-3/160 can accommodate a max-
imum of 3 Expansion cards for a system total of 16 Mbytes of memory.

Each Expansion card contains up to 144 memory chips, in several optional
configurations:

Table 3-2  System Memory — Basic and Optional Configurations

Option Number Memory on Card
Sun-3/160 -2 2 Mbytes (on CPU board)
Sun-3/160 - 4 4 Mbytes (on CPU board)

Sun-3/160 - 102 | 2 Mbytes (on Expgnsion board)

Sun-3/160 - 104 | 4 Mbytes (on Expansion board)

Other internal optons to the Sun-3/160 include:

o Option 160: VME-to- VME Adapter board — provides interface for stancard
(double-width, single height) VME boards to the Sun-3/160 backplane

o Option 501: 85 Mbyte unformatted (71 Mbyte formatted) hard disk subsys-
tem

o Option 502: 170 Mbyte unformatted (142 Mbyte formatted) disk subsvstem

o Option 650: Y4 inch cartridge tape subsystem — backup option for disk sub-
systems ‘

+For more extensive information on these options, please contact Sua Microsystems Sales or Service. anc
request the Sun-3 Options Guide, part oumber 813-1000.

D
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Sun-3 Color Board

2061 Expansion Board

Table 3-3

Graphics Processor and
Graphics Buffer Boards

The Sun-3 Color Video board provides the capability of upgrading the mono-
chrome Sun-3/160M into a color workstation — the Sun-3/160C Color SunSta-
tion™. Please refer to the assignment chart in Chapter 4 for board placement.

The Sun-3 Color board incorporates:
o 1152 by 900 pixel resolution bit-mapped color graphics

o 8 color planes, allowing 256 different colors to be displayed simultaneousty
from a palette of over 16 million

o Performance enhancement via 8 custom VLSI RasterOp processors.
The 2061 Expansion board (if used) resides in slots 2 through 4 (see the slot
assignment chart in Chapter 4) of the Sun-3/160, next to the CPU board, because

the rwo boards must share a common memory (P2) bus. Up to three Expansion
boards can be added to expand the CPU board’s memory.

Each Expansion card can contain up to 144 memory chips, in several optional
configurations: :

Expansion Memory — Basic and Optional Configurations

Option Number Expansion Memory
Option 102 2 Mbytes Expansion Memory
Option 104 4 Mbytes Expansion Memory

The Graphics Processor and optional Graphics Buffer board(s) can be used in the
Sun-3/160C to increase graphics performance. Refer to the slot assignment chan
in Chapter 4 for placement of the GP and GB boards in the Sun-3/160.
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VME(2)-to-VME(3) Adapter

Board

Figure 3-1

SCSI Board

Floating Point Accelerator
Board

SunLink Communications
Processor (SCP) Board

Y
%

A YME-to-VME Adapter board is available to intefface standard double-width
single-height VME cards with the Sun-3/160 Eurocard-format (triple height)
backplane.

VME(2)-to-VME(3) Adapter Board

The Sun SCSI controller board must be mounted on a VME(2)-VME(3) adapter

board and must be plugged into the slot determined by the assignment chart in
Chapter 4.

Also available is an optional Floating Point Accelerator (FPA) board, which
increases floatng-point performance by four imes over the baseline
MC68020/MC68881 performance. The FPA is plugged into the locaticn deter-
mined by the assignment chart in Chapter 4.

The SunLink Communicadons Processor (SCP) board, which is available for
SunLink SNA 3270 or the SunLink Internetwork Router, offers four communica-
tion ports, each with two channels of direct-memory access and a large comple-
ment of memory. The SCP board is plugged into the slot designated by the
assignment chart in Chapter 4. '
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CAUTION

4.1. Installing or Removing
Boards

4.2. VME System
Backplane and P2
Connectors

How to Configure Your Sun-3/160

In general, the Sun-3/160 is shipped with its board(s) already installed. However
if you.are upgrading a Sun-3/160, you can use this section to determine how to
install the boards. Please note, however, that this information may be upda:2d at
any time; for the most current information please contact Sun Microsystems
Sales or Service, and request the Sun-3 Configuration Procedure, part number
813-2000, or the Sun Hardware Options Manual, 813-1000.

o  Turn off the power and disconnect the power cord before inserting or
“removing any boards.

o Devices on the Sun-3/160 boards are very sensitive to electro-static
discharge. Extreme care must be used when handling any of the boards.

All boards are inserted or extracted from the back of the Sun-3/160.

To remove a board, unscrew the two size #0 Allen screws (one at the top and one
at the bottom of the board) retaining the board at the rear of the pedestal. Then
flip the two levers 1o their unlocked position (the top lever up and the bottom
lever down) to loosen the board for removal. The board will slide right out.

To install a board, push it in on its sliderail untl it is securely seated in the back-
plane. Flip the levers to their locked position (the top lever down and the bottom
lever up). Finally, fasten the board to the chassis with two size #0 Allen screws.

The VME backplane is a single, large printed circuit board covering the P1, P2
and P3 buses. The backplane has three 96-pin connectors per slot which are
aligned vertically and labeled P1, P2, and P3. Each connector has three rows of
pins aligned horizontally in 32-pin increments, and each row of pins serves a dif-
ferent functon. If all this seems a little confusing, it may help to remember tha:
a “*bus’’ is completely different from a ‘‘connector’’; thus the P2 bus is not the
same thing as the P2 connector. The table below explains this.
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Table 4-1  Sun-3/160 Backplane and Buses
Connector  Pins  Function (Bus)
Pl 1-32 VME .
33-64 VME
65-96 VME
P2 1-32 "P2"
33-64 VME
65-96 "p2"
P3 1-32 Power
33-64 "P2"
65-96 Power
The CPU and Expansion boards must be in slots 1 to 6 (slots are numbered from
left to right, when facing the rear of the pedestal). This is because the CPU and
Expansion boards must share a common memory (P2) bus, available in the 1-6
slot arrangement.
NOTE  Slots 1 through 6 share a common P2 bus and slots 10, 11, and 12 also share a
common P2 bus, (although slots 1-6 and 10-1 2 are isolated from each other).
This means that you cannot plug a Multibus-to-VME adapter board (for
instance) into one of these slots (1, 2, 3,4,5,6,10,11, 12) because the CPU,
Expansion, GP, and GB boards are incompatible with the P2 signals on the
Multibus-to-VME adapter board.t
Bus priority is determined by that board’s position relative to the CPU board in
the card cage; a board in slot 4 has a higher bus priority than a card in slot 5. The
recommended board arrangement is as follows:
+Actually, if you use the latest rev. Multibus-to-VME adapter board (part pumber 501-1054-04, rev A — or
later) you can plug a Mullibus board into slots 10-12. 501-1054-04, rev A (or higher) adapter boards have the:r
P2 bus disconnected, and so there are no problems with signal contention. It is suggested thal you use this
adapter board to increase flexibility in your configuration.
N
22 SUI Revision A of 3 March 1986

merosysiems



Chapter 4 — How to Configure Your Sun-3/160 49

Table 4-2  Recommended Board Arrangement for the Sun-3/160
Board name Slot Position
1 2 3 4 5 6 7 8 9 10 11 12
SUN-3 CPO A 1 i
SUN 2nd 4 MB A
SUN 3zd 4 MB A
SUN 4th 4 MB A
SUN VME FPA A
VME SCSI Ctlr A
SUN GP A
SUN GB Az | |
2nd Ethr Ctlr A B i
l~2inch Tape Ctl: A B c
1st SMD Ctlr a B c D3
2nd SMD Ctlr A B Cs D3, %2
SUN VME Color B c D E F A
SUN ALMz3 Az |
SUN sCP A B c Dz | Esz,z: F:
In the table above, slot allocations are assigned by precedence — ‘“A’’ is the first
recommended slot position for the board, ‘‘B'’ is next, and so on. If the slotis
already occupied, you would move to the next recommended slot. For instance, if
you have a YME SCSI controller already in slot 7 and you want to add a second
Ethernet controller, the Ethernet controller would go in slot § — precedencs
wpg.r
Accordingly, if you wanted to add a Y4-inch tape controller, and slots 7 and §
were filled, you put the %-inch tape controller in slot 9 — *‘C.”
$For stots 10, 11, and 12, if you are using the GB and/or GP in siots 10 and 11 and you want to u;c 2 Multbus-
to-VME adapter board in one of the remaining slots, the adapter board muust be S01-1054-04, rev A (or higher,
10 avoid problems of signal incompatibility on the P2 bus.
3When the Sun ALM is instailed, stot 11 muust be left empty (even though space constaints force you (o put
the board 1a siot 12).
%: S l,l n Revisinm & 0 3 Maron 1038~

mCrosysiers



50 Sun-3/160 Hardware Installation Manual

Figure 4-1  How the Slots Are Numbered in the Sun-3/160 Pedestal

elc

112 3 4 5 6
chassis wheel

View of the rear of the pedestal — not to scale

4.3. Unused Slots

NOTE  Any slot which is unused (empty) must have an airflow restricter (Sun part
number 340-1407) in it. This restricter must be removed before you try to put a
board into its slot.

Whenever you create a vacant slot between any two filled siots, you must shert
certain pins across that vacant slot. (As configured at the factory, the pedestal
arrives with every vacant slot’s jumpers already shorted.) For instance, if you
have a CPU board in slot 1, an Expansion board in slot 2, nothing in slot 3 and
some other board in slot 4, you have to short certain pins in slot 3 to contnue the
electrical connections between slots 2 and 4. If there are two empty slots
between any two used slots, both empty slots must be shorted. And so on.

The signals that always- come shorted from the factory are:

P1_BGOIN fo P1_BGOOUT
P1_BG1IN 1o P1_BGlOUT
P1_BG2IN to P1_BGZOUT

D
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Based upon the board in the slot, the signals that may or may not be shored are:

P1_IACKIN 10 P1_IACKOUT
P1_BG3IN (o0 P1_BG30UT

The following table tells you which jumpers must be shorted for which boards.

Table 4-3  Jumpering for BUS GRANT and INTERRUPT ACKNOWLEDGE on the Back-

plane
Jumper IN or OUT
Jumper Jx03 Jumper Jx04 Board
Bus Grant Interrupt Acknowdge

ouT OouT SUN-3 CPU

IN IN SUN 2nd Expansion board |

IN 1- IN SUN 3rd Expansion board

IN IN SUN 4th Expansion board |
IN SUN VME FPA 1

ouT ouT VME SCSI Cur |

ouT ouT SUN GP I

IN IN SUNGB i

ouT ouT 2nd Ethr Cur |

ouT ouT 1/2" Tape Cdr i

ouT ouT - 1st SMD Cilr

OoUT ouT 2nd SMD Cir )

IN ouT SUN VME Color

ouT ouT SUN ALM Cur 5

To configure correctly for these signals, you must:

1. Open the front of the pedestal. Do this by removing the plastc bezel, (grat
it around the edges and tug — it should pop right off), removing the four
screws around the edges of the front cover, then swinging this front down

until it is supported by the two hinges.

2. Inside the pedestal will now be visible the back-side of the backplane — the
side of the backplane opposite the P connectors.

3. The three P connectors are aligned vertically with P1 at the top and P3 at the
bottom (see the figure below).
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Figure 4-2  Slot Numbering and P Connectors — As Seen From the Front of Pedestal

P1

P2

P3

1211109 8 7 6 § 4 3 2 1
slot numbers

(not to scale) |

4. From the front of the pedestal, the slot numbering flows from right to left:
slot 1 is furthest to your right, slot 12 furthest to your left. Find the vacant
slot which you are going to have to configure (in our example, slot 3).

Q
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Figure 4-3

Q
)
Y

Jumpering the Empty Slot Berween Two Filled Slots

J300 (jwnpered at factory — BGOIN/OUT)

J301 (jumpered at factory — BG1IN/OUT)

J302 (junpered at factory — BG2IN/OUT)

P1

J303 (see table — BG3IN/OLUT)

1304 (see rable — IACKIN/TACKOUT)

CRCENICRCICRCICaCICnC

B LR
- e - ———— e = = —— o m aw D

b ad
Slot 3 (example of an unused slot)

As viewed from the front of the pedestal

5. Notice that all the P1 connectors have five two-pin jumper blocks coming
out this side of the backplane. Each two-pin jumper block is labelled *'J-""
something, and represents a pair of signals. In our example, (using slot 3 as
the empty slot), the jumper blacks would be numbered J300 through J304.
As the backplane comes from the factory, Pin 1 is shunted to pin 2 in the top
three jumper blocks, J300, J301 and J302. The bottom two jumper blocks,
J303 and J304, may or may not be shorted (see the table abeve).T

o ]300 (BGOIN/OUT) — is shorted as it comes from the factory.
o J301 BG1IN/OUT) — is shorted as it comes from the factory.
o J302 (BG2IN/OUT) — is shored as it comes from the factory.

o J303 — may or may not be shorted: pin 1 to pin 2 connects BG3IN to
BG3OUT

c J304 — may or may not be shorted: pin 1 to pin 2 connects IACKIN t0
IACKOUT

As shipped from the factory, the BG3IN/BG30OUT and IACKIN/IACKOUT are nor-
mally shorted for all unoccupied slots on the backplane.

+Of course, if the empty slot was slot 5, the jumper block aumbers would be J500 through J504. and /503 anc
1504 would have to be shoned.
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4.4. 2060 CPU Board

4.5. 2061 Expansion Board

4.6. Color Yideo Board

4.7. SCSI Board

4.8. Graphics
Processor/Graphics
Buffer Boards

The CPU board goes in slot 1 of the backplane. For more information on the CPU
board's jumper settings, please contact Sun Microsystems Sales or Service, and
request the Sun-3 Configuration Procedure, part number 813-2000, or the Sun
Hardware Options Manual, 813-1000.

Each 2061 Expansion board arrives from the factory with its jumper blocks
correctly set for your particular configuration. If you are usmg a single 2061
Expansion board, it goes in slot 2.

If you are using more than one Expansion board, each successive board goes in
the slot to the right of the last — for instance, the second Expansion board would
go in slot 3, and the third in slot 4. You can use 2 maximum of three expansion
boards, for a maximum memory size of 16 Mbytes.

For more information, please contact Sun Microsystems Sales or Service, and
request the Sun-3 Configuration Procedure, part number 813-2000, or the Sun
Ha.rdware Options Manual, 813-1000.

The Color Video board goes in the slot recommended by the slot assignment
chart at the beginning of this chapter. The Color board occupies a 4 Mbyte
address space, and comes from the factory set for a base address of 0x400000.

For more information, please contact Sun Microsystems Sales or Service, and
request the Sun-3 Configuraton Procedure, part number 813-2000, or the Sun
Hardware Options Manual, $13-1000.

The SCSI controller board goes in a VME(2)-to-VME(3) adapter board, and the
adapter board goes into the slot indicated by the slot assignment chart at the
beginning of this chapter.

For more information, please contact Sun Microsystems Sales or Service, and
request the Sun-3 Configuration Procedure, part number 813-2000, or the Sun
Hardware Options Manual, 813-1000.

The Graphics Processor (GP) and Graphics Buffer (GB) boards only go into the
Sun-3/160C in the slots recommended by the assignment guide at the beginning
of this chapter.

There are two possible GP/GB configuratons:
1. installing the GP only, and
2. installing both the GP and GB.

The GP and GB arrives from the factory with all of its jumpers set correctly. For
more information regarding these jumper settings, please contact Sun Microsys-
tems Sales or Service, and request the Sun-3 Configuration Procedure, part
number 813-2000, or the Sun Hardware Optons Manual, 813-1000.
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4.9. Adding a Second
Ethernet Controller

4.10. Reconfiguring for a
1K by 1K Display

You can add a second Ethemnet controller board to your system by putting it into
a Multibus-to- VME adapter board, and the adapter board into the slot determined
by the slot assignment chart in the beginning of this chapter.

For switch and jumper information, please contact Sun Microsystems Sales or
Service, and request the Sun-3 Configuration Procedure, part number 813-2000,
or the Sun Hardware Options Manual, 813-1000.

The standard Sun-3/75 display monitor (1152 x 900 pixels) may be converted to
a 1K by 1K display (1024 x 1024 pixels) by

o replacing the vertical and horizontal state machine PROMs on the CPU
board, and

o readjusting the CRT for a square display image by making an entry in the
EEPROM (see chapter 2).

This reconfiguration must be done at the factory, however. Consult your local
Field Service representative for more information.
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5.1. 450 Disk Controller

‘Sun VME Subsystem Set-Up

This chapter describes the subsystems available for your Sun-3/160. Thosz
options not mentioned in this section are not field-installable.

The 450 SMD disk controller is installed in the pedestal card cage of the Sun-
3/160 if you have the SMD disk subsystem. It is mounted upon a Multubus-to-
VME Adapter board, in the slot recommended by the slot assignment chart in
Chapter 4. The disk ccatroller board is a 450 controller which can control up to
four drives; however because of software limitations the system is configured for
a maximum of two drives per controlier.

The 450 SMD is an intelligent storage module contoller/formarter which con-
nects directly (through industry-standard Command and Data cables) to one or
two storage module drives which are available from a number of manufacturers.
Sun Microsystems supports a family of such drives: the Fujitsu M2322 Mjcro-
Disk Drive and the M2351 Mini-Disk Drive, both of which are field-installabls.

Installarion instrucdons for the SMD 450 disk controller may be found in the Sun
Hardware Options manual, 813-1000. Jumper and switch sening informasicn
may be found in the Sun Configuradon Guide, 813-2000.

CAUTION  Before installing any board yourself, make certain that all power is off to the
Sun Workstation by:
= making certain that the OFF/ON switches to the Sun-3/160 pedestal and
subsystem enclosure are OFF, and
c disconnecting the power cord before opening up any portion of the Sun
Workstation, doing cabling of any sort, or altering peripheral'board
configurations.
If you need to ins:all the board yourself, you should be aware of the following
placement consideradons and configuradon details:
c  The addressing scheme used for factory testing most likely does not march
the addressing scheme you will be using at your site. To reset the boarc fcr
your needs, refer to the Sun Configuradon Procedure, part numbper 13-
2000.
Q
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5.2. Fujitsu M2322
(130/260 Mbyte) Disk

Subsystem

CAUTION

Q
DY
NG

o The SMD board cannot share a P2 connector with the CPU or Expansion
boards, as it has P2 traces which are incompatible with the CPU/Memory P2
bus. This means that the SMD board cannot go into any of slots 1 through
6t since the P2 bus in these six slots is shorted together. Likewise, the P2
connectors of slots 10, 11, and 12 are all shorted together; therefore if you
are using a Graphics Processor board in one of these three slots,t you cannot
place the SMD board in any of these three slots (see the discussion of
recommended board positions and P2 bus conflicts in chapter 4).

o Because the SMD board is a bus master, its relative slot number determines
its priority (slot 1 is the highest-priority master). The board must be placed
in a lower-priority position than the Sun-3 CPU board for proper handling of
bus arbitration. It should also be placed in a lower-priority position than the
.inch Tape Controller board, if there is one in the system. Consult the
board arrangement chart in Chapter 4 for proper placement of the board.

o Remove the single filler panel/air restricter from the slot you want to place
the board in (referring to the board assignment table in Chapter 4) and place
the board in this slot.

o After you have seated the board, lower the power supply door and remove
Jx03 and Jx04 shunts as dictated by Table 4-3.

The Sun-3/160 may be supplied with one or two Fujitsu M2322 disk drives pro-
viding an addidonal 130 or 260 Mbytes (formatted) storage for the workstation.
The drive(s) is (are) mounted in a second card cage/subsystem enclosure, and
controlled by an SMD Disk Controller board. The SMD board is mounted upon a
Multibus-to- VME Adapter board, inside the Sun-3/160 pedestal, and cables from
the disk drives run between this SMD board and the subsystem enclosure.

As shipped, all the internal cabling (including daisy-chaining) of the subsystem is
complete and needs no set-up. Note also that head locks on the drives are fully
automatic, so you should not have to open the subsystem enclosure at all.

Before installing any board yourself, make certain that all power is off to the
Sun Workstation by:

o making certain that the OFF/ON switches to the Sun-3/160 pedestal and
subsystem endlosure are OFF, and

o disconnecting the power cord before opening up any portion of the Sun
Workstation, doing cabling of any sort, or altering peripheral/board
configurations.

tAstually, if you use the latest rev. Multibus-to-VME adapeer board (part sumber 501-1054-04, rev A — or
later) you can plug a Multibus board into siots 10-12. 501-1054-04, rev A (or higher) adapter boards have the:r
P2 bus disconnected, and so there are no problems with signai contention.
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Figure 5-1

Cabling the M2322 Disk Subsystem

Sun-3/160

(Xylogics Controller Board)

Expansion Pedestal Subsystem
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NOTE
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External cabling runs as follows. The SMD subsystem enclosure is artached o
the Sun-3/160 pedestal’s backpanel by four shielded cables: two control cables
(one 25-pin and one 37-pin), and one or two 25-pin data cables (depending upon
whether one or two drives are shipped in the subsystem). The two control cables
run from the connectors on the backpanel of the Sun-3/160 labelled **COMMAND™
to the connectors on the SMD backpanel labelled **SMD COMMAND-IN."

The data cable for each drive runs from one of the two 25-pin **SMD DATA A* or
**SMD DATA B"’ connectors on the disk subsystem backpanel to one of the two
25-pin ““DATA"’ connectors on the Sun-3/160 backpanel as follows:

c  For the first drive, the data cable runs from *‘SMD DATA A" to the upper
“DATA" connector on the Sun-3/160 backparel.
o For the second drive, the data cable runs from **SMD DATA B"' to the lower

“DATA" connector on the Sun-3/160 backpanel.

If you are using two (or more) expansion pedestals, make certain you have the
long command cable to daisy chain from the primary to the secondary disk sub-
svstem. Also, if you are using two expansion pedestals. both drives wiil probadi

Ssun
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5.3. M2351 (474 Mbyte)
Disk

3.4. %-inch Magnetic Tape

3.5. %-inch Tape
Controller

Q
y%
2%

arrive configured as Drive 0. Make certain that you reset your secondary drive
to some other unique designation (such as Drive 1) to avoid confusion. For
jumper and switch semtings, please contact Sun Microsystems Sales or Service,
and request the Sun-3 Configuration Procedure, part number 813-2000, or the
Hardware Options manual, part number 813-1000.

For further information on the drive itself, see the M2321/M2322 Micro-Disk
Drives Engineering Specifications Manual (Sun Part Number: 800-1029).

Each 474 Mbyte disk drive is shipped in a single carton. Its cables are shipped in
a separate carton, along with bulkhead adapter panel. The drive itself is shipped
in nested boxes, and wrapped in a polyethylene bag. To unpack, mount, and
cable up the M2351, please refer to the Sun Hardware Options manual, part
number 813-1000. For switch and jumper configuration, please contact Sun
Microsystems Sales or Service, and request the Sun-3 Configuraton Procedure,
part number 813-2000.

If the drive is part of a rackmount subsystem, you may wish to refer to document
number 800-1362, Installation Manual for Sun-3/180 Rackmounted System.

The Sun Workstation may be shipped with either a Control Data '4-inch Tape
Unit in the 92180 family of tape drives or a Fujitsu M244X 1600/6250 bit-per-
inch (bpi) tape drive. The CDC magnetic tape unit is controlled by a Ciprico
TAPEMASTER tape controller, while the Fujitsu tape drive is controlled by a Xylo-
gics 472 controller.

To unpack, mount, and cable up the %-inch magnetic tape subsystem, please
refer to the Sun Hardware Options manual, part number 813-1000. For switch
and jumper configuration, please contact Sun Microsystems Sales or Service, and
request the Sun-3 Configuration Procedure, part number 813-2000.

If the tape drive is part of a rackmount subsystem, you may wish to refer to docu-
ment number 800-1362, Installation Manual for Sun-3/180 Rackmounted System.

If your Sun system is shipped with a '4-inch tape unit, there should be a tape con-
troller for that subsystem installed on a Multibus-to-VME Adapter board in the
Sun-3/160 pedestal. The tape controller is either a TAPEMASTER board from
Ciprico, or a Xylogics tape controller. The Ciprico TAPEMASTER '4-inch tape
controller board has two 50-pin cable connectors on its outside edge (as viewed
when installed in the card cage), and supports a data density of 1600 bits per
inch. The Xylogics tape controller handles densities of both 1600 bpi and 6250
bpi, with the switching done in software. :

There are a few considerations to be aware of before installing your controller
board:

o The addressing scheme used for factory testing most likely does not match
the addressing scheme you will be using at your site. To reset the board for
your needs, refer to the Sun Configuration Procedure, part number 813-
2000.
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5.6. Systech ALM Board

o The TAPEMASTER or Xylogics board may not be connected to the same P2
connector as the Sun-3 CPU and Expansion boards. This means that the
TAPEMASTER or Xylogics board cannot go into any of slots 1 through 67 if
the Multibus-VME adapter board you are using has an active P2 connector,
since the P2 bus in these six slots is shorted together,

Likewise, the P2 connectors of slots 10, 11, and 12 are all shorted together;
therefore if you are using a Graphics Processor board in one of these three
slots, you cannot place the 4-inch tape controller board in any of these three
slotst (see the discussion of recommended board positions and P2 bus
conflicts in chapter 4).

o  The %-inch tape controller is a Multibus master. This means that the rela-
tive number of its slot determines its priority (slot 1 is the highest-priority
master). The board must be placed in a lower-priority position than the
CPU. If you have a 450 SMD Controller board in your system as well, place
the Y4-inch tape controller board in a higher-priority position; otherwise, the
SMD board will lock out the %4-inch tape controller (due to its higher data
transfer rate). '

The ALMZ conrroller board goes in a Multibus-to-VME Adapter board, and the
adapter board into the slot designated by the assignment chart in the beginning of
Chapter 4 of this document.

Settings for the Muldbus-to-VME board are contained in the configuration pro-
cedure available upon request from Sun Microsystems Sales or Service, part
number 813-2000, and installation instructions are contained in the Sun
Hardware Opticns Manual, 813-1000.

tAcually, if you use the latest rev. Multibus-lo-VME adapter board (part number 501-1054-04, rev A — or
later) you can plug a Multibus board into siots 10-12. 501-1054-04, rev A (or higher) adapter boards have their
P2 bus disconnected, and so there are no problems with signal contention.

$The ALM (Asynchronous Line Multipiexer) board is aiso known as the MTI (Multiple Terminal interface!
boarc.

% S u n Revision & 00 & Moo 19i6






Environmental and Electrical
Specifications

Environmental and Electrical Specifications

6.1. Physical Environment . 67

6.2. Electrical Specificatons AT 68







6.1. Physical Environment

N

Environmental and Electrical
Specifications

This section describes the environmental requirements for the Sun-3/160.

This equipment generates, uses, and can radiate radio frequency energy and if
not installed and used in accordance with the instruction manual, may cause
interference to radio communications. It has been tested and found to comply
with the limits for a Class A computing device pursuant to Subpart J of Part 15
of FCC Rules, which are designed to provide reasonable protection against such
interference when operated in a commercial environment. Operation of this
equipment in a residential area is likely to cause interference, in which case the
user at his own expense will be required to take whatever measures may be
required to correct the interference.

The Sun-3/160 is manufactured for the following physical environment:

Physical Environment Specificarions for the Sun-3/160

Operating Non-Operating

Ambient Temperature | 10°C to 40°C -20°C to 65°Ct

(50°F to 104°F) | (—4°F to0 149°F)

Reladve Humidity 20% to 80% 5% to0 95%
(non-condensing)

at 40° Centigrade

Alttude 0m to 2130m Om t0 15,240m#%

0 to 7,000 feet 0 to 50,000 feets

* If the Va-inch tape dnive is installed, non-operating temperature range is -20°C to 60°C.
2 171 Mbye disk is installed, upper limit of the altitude range for a non-operating Sun-3-160 is 12200 meters
(40,000 feet).
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TICosysiame



68 Sun-3/160 Hardware Installation Manual

6.2. Electrical

Specifications
NOTE  All ratings (unless specified) are given for 115 VAC operation.
Table 6-2  DC Qutput Ratings for the Sun-3/160 Power Supply
Voltage Amps
+5VDC 120 amps
+12VDC 15 amps
-12VDC | 5 amps
=5.2VDC | 10 amps
Table 6-3  Power Supply Specifications
Nominal AC Input Voltage | Operating Range | Frequency Range
115 VAC 90-132 VAC 47-63 Hz
230 VAC 180-264 VAC 47-63 Hz
Table 6-4  Monitor Power Consumption
Monitor Requirements—(Worst Case)
BIW Color Grayscale
95 watts 250 watts | 95 watts
(324 BTUs/hour) | (853 BTUs/hour) | (324 BTUs/hour)
Q
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Table 6-5 Fuses
Itemn AC Fuse size
90-132 VAC | 180-264 VAC
Pedestal 15A/7250V 5A/250V
e slow-blow slow blow
Color monitor 541250V 3A/250V
slow-blow slow-blow
. 1.5A250V 1.5A7250V
Monochrome monitor
slow-blow slow-blow
Grayscale 1.5A/250V 1.5A/250V
ay slow-blow - | slow-blow
W\
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Connector Pinouts an‘d Serial Port
Signals

This appendix contains the pinouts for the 2060 CPU board’s:
o Keyboard/Mouse Connector

o  Serial Por(s)

o Ethemet Cdnnéctor

o  Video Connector

and also contains a signal description of the serial ports.

NOTE  In the following connectors, only those pins actually connected to something are
listed; open pins are not documented.
D
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A.l. Connectors on the
2060 CPU board

Table A-1  Pinout of Mouse/Keyboard Connector

Mouse/Keyboard DB-15 Connector

Pin Signal Pin Signal

1 | RxDOt 8 | GND
2 | GND 9 | GND
3 | TxDOt 10 | vee
4 | GND 11 | vce
5 | rRxDIT 12 | vee
6 | GND 14 | vee
7 | TXD1t | 15 | VCC

Table A-2  Pinout of Serial Ports A and B

Serial Ports A and B

Pin | Signal | Pin | Signal

TXD 8 | DCD
RXD 15 | DB
RTS 17 | DD
CTS 20 | DTR
DSR 24 | DA
GND 25 | -5V

BN e NV R N VA I 8 ]

+RXDO and TXDO are the keyboard seriai lines; RXD1 and TXD1 are the mouse serial lines.

D
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Table A-3  Pinour of Ethernet Connector

Ethernet
Pin Signal Pin Signal
1 chassis ground
(Level 1 only)
2 | EcoL+ 9 | EcoL-
3 | ETXD+ 10 | E.TXD-
4 chassis ground
(Level _2.on].y)
5 E.RXD+ 12 | E.RXD-
6 GND 13 | +12V
7 VCC

Table A-4  Pinout of Video Connectort

" Video

Pin Signal Pin Signal

1 VIDEO+ 6 VIDEO-
HSYNC 7 GND
4 VSYNC 8 GND
9 GND

*Video+ and Video- are at ECL voitage levels; HSYNC aod VSYNC are at TTL. voltage leveis

%2%% S un Revisien & o7 3 \Marcs [08f



76 Sun-3/160 Hardware Installation Manual

A.2. Description of Serial

Port Signals

Below is a brief description of serial port signals. The ‘‘data communications

equipment’’ mentioned below might be a printer, a plotter, a modem, or any
other device which uses an RS-232-C or an RS-423 interface. A signal called
“output’’ flows from the Sun-3/160 towards the peripheral device. An *‘input”’
signal flows from the peripheral into the Sun-3/160. Those pins not mendoned
are not used on the Sun-3/160 — that is, they are open.

Figure A-1 A Typical DTE/DCE Configuration

" DTE:
Sun

RS 423 TX Data

RS 423

Workstation -

control signals

RS 423 RX Data

DCE:
Modem |

Table A-5  Descripdon of Serial Port Signals

Direction
Pin Signal Signal Name (Input or Description
Ourput)
2 TXD TransmitData output  The actual data transmitted to the
data communicatons equipment.
3 RXD ReceiveData input  The actual data received from the
data communications equipment.
4 RTS Regquestto Send output  Signal sent to the data communica-
tions equipment, asking if it is
ready to start accepting data.
@2& sun Revision A of 3 March 1986
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Table A-5

Description of Serial Port Signals— Continued

Pin Signal Signal Name

Direction
(Input or
Outpur)

Description

5 CTS Clearto Send

input

Signal from the data communica-
tions equipment saying it is ready
to accept data.

6 DSR

Data Set Ready

“input

Signal from the data communica-
tions equipment indicates the status
of the local data set — that is, a
peripheral connected to the Sun.

1

7 GND

Signal Ground

none

Signal Gound provides a reference
level for the signal voltages.

8§ DCD

Data Carrier Detect

input

The data communications equip-
ment has detected *‘carrier,”’ for
example, a modem senses tones
sent to it by another modem over
phone lines.

15 DB

Transmit Clock from DCE

input

Transmit clock from the modem.
This signal is usually not used for
asynchronous devices (most termi-
nals, printers, modems, etc.).

17 DD

Receive Clock from DCE

input

Receive clock from the modem.
This signal is usually not used for
asynchronous devices (most termi-
nals, printers, modems, erc.).

20 DTR

Data Terminal Ready

output

Indicates that the Sun is powered
on and willing to communicate as
the “‘local data terminal’’ with the
data communication equipment (for
example, the modem).

24

DA

Transmit Clock from DTE

output

Provides transmit clock from the
Sun. This signal is usually not used
for asynchronous devices (most ter-
minals, printers, modems, etc.).

25 VERR reference -5V level

output

This signal is used by some
modems to sense connection to the
workstation.
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READER COMMENT SHEET

Dear Customer,

We who work at Sun Microsystems wish to provide the best possible documenta-
tion for our products. To this end, we solicit your comments on this manual. We
would appreciate your telling us about errors in the content of the manual, and
about any material which you feel should be there but isn’t.

Typographical Errors:
Please list typographical errors by page number and actual text of the
erTor.

Technical Errors:
Please list errors of fact by page number and actual text of the error.

Content:

Please list errors of fact by page number and actual text of the error.

D
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READER COMMENT SHEET — Consinued

Did this guide meet your needs? If not, please indicate what you think
should be added or deleted in order to do so. Please comment on any
material which you feel should be present but is not. Is there matenal
which is in other manuals, but would be more convenient if it were in
this manual?

Layout and Style:
Did you find the organization of this guide useful? If not, how would
you rearrange things? Do you find the style of this manual pleasing or
irritading? What would you like to see different?
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