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Expansion Hox | H i

RKeplace the expansion bos cover as follows,

a. Lower the back corners of the cover into the groove on the back of
the base.

b, Make sure thar the corness are seated correctly, and that all wires are
inside the tabs on the perimeter of the base, so they do not inte

with closing the cover.

fere

<. Lower the cover inta place and make sure the cover lock latches

LAOR1%A

Figure 7-12 Replacing Expansion Box Cover
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Chapter 8
Keyboard and |
Keyboard Controller|

8.1 Introduction

This chapter describes the LK250 keyboard and the keyﬁmrd conuolier
located on the VaXmate UPU board The kevboard is the user interface to the
system with its own internal congrotier, an ﬁi;w . The 80 ‘iéi controller derects
and encodes keystrokes, and transmits the information o the keyboard inger-
face conwoller, an 8042 on the CPU board. The 80042 ._«,x.n,!.!:a the information
ta the ceneral processor. The kevboard alse receives information from the
central processor through the keyboard interface controller. The keyboard
supports both industry-standard applicarions and Digital-developed applica-
tions on the VAXmate neiwork.

The LK 250 keyboard supports host control of keyboard LEDs, keyclicks,

autorepeat, and two scan code modes for identifying the keys. These modes
are

1. VaXmate worksiation mode
Z. Industry-standard AT-comparible mode

8.2 Kevboard Physical Description

The keyboard (Figure 8-1) has 105 keys arranged in the following groups.
* Main kevpad (57 kevs)
® Editing keypad (18 kevs)
* special functon kevpad (20 keysy

® Arrow keypad (10 kevs)



i\m bogrd and Reyboard Coniroiler

ic shell thar
scial ool for

The kevhoard circuitry is contained within a low-profile plas
you can open with a hex-nut driver. keyeaps require a spe
removal,

The kevboard has g label swip holder and four LEDs locared slong the top
edge of the kevboard above the special funciion keys. The label strips are
used to identify these keys and the LEDs for different application programs.

A coiled cable, with a 6-pin moduiar connector on one end and 2 G-pin
recranguiar connector on the ather, connects the kevboard 1o the worksoa-
rion. The modualar connector fits inte 14, the keyboard jack. You can rouie

the cable in the slot in the bottom of the kevhboard o exzend out of either
side of the keyboard.

by
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The signals on the kevhoard cable are as follow

Pin Signal

1 Ground (connecied to pin 53

2 Keybourd ciock / Request L

3 Kevbeard dats

4 +5 ¥V o kevboard

5 Ground te keyhoard

o5 CTRL {no conneciion in CPU board}

!lgni’ e B2 sz
this i”lsgs.zrc: i

ine keyboard circuis 137 All fogic shown in
board circuit board evcemm the ‘

circuit :;ppuir‘s ‘bﬁ W ihe,, kevboard kevs. The k
on the CPU bowrd in the YAXmaie sysiem uni

s & logic matsix

frgial-develope ”zl firmware. The asmmlifr pro-
sical and z legical interface between the LK250 kevboard
iwe £2PL moduls

MICTOPrOCEss
vides both a pt
nd the ¥

8.3.1 Kaybf}aré Interface

Power i;'%,ﬁ— '»J} and ground alss bave liaes o the kevboars
coptained in the coiled cable that connects the kevboard and the VAXmarte

wWorks

The VAXnmuie (i
through bidi




Keyboard and Kevhoard Controller |1

The interface at J& provides standard TTT signal levels and communmnicates
with the keyboard using bidirectional protocol. The interface wansfers char-
acter information in groups of 8-bit patterns, '

S A

HRT 2

b,
Y conviseToR
" ..,\.a"‘

L TONNESTOR

il
e s 1
1 i -
o i ]
Z TR AT T L
i
NS
. i RBL
P, | DATA
€5y —nd
" ®BD
i LK
& S

s B

Laaane

Figure 8-2 Kevboard Block THagram



The logical ii’lii’fffﬁi:i’: on the 8351 gcﬂ*‘mte S scan “Udi:: 1o send 1o the 8042,
T OBCHN ¢ MRS o & of ones of Mo o vak gt
senis the pf'i"i‘if“ﬂi or rele e of a kev. The act of

key generates the scan code,

sard interface controller has

The keyh rwo mades of operation: pass

a il 5’&73-;.1 o0

”zt & of the (Wﬂmmd byte controls this mode of .;pc’*
mode iz translace.

The keybozid has i
To support these kcms
ary-srandard maode and 1
kevhoard may trans "‘zia A series '71 md**tﬁ- : .
other modes that are in effect. In Digital mode, the keyboard wransmits a
unigue scan code for Lét‘i‘?} key.

8.3.3 Kevboard Interface Controller Logic

et
H
H

ihe kevboare

interface conwroller (Fi

ire 8-31 is a 4C-pin, dualin-line 80472

conirol logic, and
and the keyboard. 7§
p;, {(IED7-0 Effx

serial daia for
serial data fm
inta par&ilu data that goes back to the C
oller is ready, i gg;,_ac;sstc:a an ing

Corate CPLF that daa is E‘ﬁﬁé‘; in its int

bsazxm as Test i *”pf‘* tG the
‘%hwa tik PrOCcEssor

i’uniiimﬁs that are ums:ated [R¢ théf ke
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P27 —
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XEHOW 1, (Y

ECT L ER—
ot EXP PSNT | i
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e RARA P

~ KTAL i
{ s A AR e "
L - R R

- 1AGE

Figure 8-3 Keyboard Controller Block Diagram




8.3.4 ’K.szg;hﬁaré Interface Controlier Input Signals

Bignal Funciion

7 to indicate whether

BAZ H Bus Address 2 H: “'ié.i 088 J]}}iii from the
she transfor is & coming T Or

ned words o the

wand words in the
§ register

S inpz;; pé

to C!“A.E\ if keyboard is connecied using KBD
(Jia 1 and 34T

v s

tinput from the

decodar

le Sten (not used)

sions that are unre-
ation to the CPU for
¢ reflects the suate of the
describes these conerol and
use by diagnostics, and

am s

are only acce ib'ia ihli AL A sp cotal commmand.

Signal Fanction

o

CPU

o
]
=

s Beset the VAXmate 5802

: Gate address line 20

EXE PaNT L Expansgion Box Present L VAXmate expansion box
prosent

P
RAMOP ERE L RAM Qption Error L EXpansion memory error
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8.4 LK250 Keyboard Logic

The following paragraphs describe the logic on the kevboard cirenit board,

8.4.1 Keyboard Matrix Scanning

The key Incations have an 18 X 8 line matrix. Each key switch connects
across & matrix inversection, This gives a fixed position for each key in the
matriz. The matriz accommodates ali 105 keys on the kevhoard.

Figure 8-4 is a simplified block diageam of the marrix scanning circuic. Eight
lines from pore 1 of the 8051 microprocessor go te the inpat lines of two
741 BCDo-decimal decoders, Ten outputs from one decoder and eight
outputs fram the other decoder provide the drive lines (KB DRIVE 17-0) for
the marrix.

The cther axis of the matrix consist of eight lines at +3 V through pullup
resistors. These lives (KB DATA 7-0) go to port 0 of the 8051 micro-
ProCessor.

The 8051 scans the 18 drive lines and recads the 8 data lines for key closures.
Afrer yerifying that the key closure occurred by scanning the lines again, the
8051 firmware trunsiates the position information inte 2 scan code, and wans-
mits it to the system central processor through the kevhoard interface
controtier.

A T
. . S ;
I et

16 LINES
KB DRIVE &

Figure 8-4 - Matrix Scanning Circuit Block Diagram
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8.4.2 Kevboard Speaker Control Circuit

it. The 8051 micropracessor conrols
three cuiput lines o an octal buffer/line driver {7415 , which drive the
Base of the drive vansisier. The 8051 sews up the th v adding one
of eight 5)m<1rv cont i“)m’nm% o t?‘f—‘ mmxf w0 fhe Gotal b!sﬁerf‘zm? driver. The
firmaware in the 8651 3 are \ﬁ'a‘w:; G th:
spezker thraugh the drive trapsistor. The time
if a bell or click sound is used. The number of buﬂ"&;, lmv d?iVC 5 uwd
determines the volume.

Figure #-5 i3 the speaker control cir

+5V

| BPEAKER
!

LINE DR V!:'"

B S N

L1407

Figure &35 Kevboard Speaker Control Jircuit

w

4.3 Indicator (LED} Control C ircuit

Figure #-6 iz the LD Indicator control circuit. The contvol signal for each
LED is generated from port 2 of the 8051 w0 one of four inputs to rhe octal
buifer/line driver. The +5 V ply comes from the CPU module through the
kevboaed cable. This volus filtered 1o eliminate any noise
fluctuations,

A bhigh signal cut of the 8051 turns on a driver i the: “f@igsz«zo 'ma makes 1S
output low. Th tion provides 1 path < ¢ ¥ through the
LED and current limiting resistor, and turns

e
¥
Sy
o,
oy
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Cevboard awd Keyboard Controller HiH

BUFFER
LINE DRIVER

8051
PUAT 2

HIGH

e e

% HIGH SiG
PATH THRC
OFEN &'J{‘}LLECT‘;;", t
ON LED,

L1408

Figure 8-6 Keyboard Indicator Control Circuit

8.4.4 Keyboard Communications Circuit

The keyboard scan codes and other special codes go from the 8051, through

741805 line drivers and the keyboard cable o the keyboard interface control-
ler on the CPU board (Figure 8-7). The lines are bidirectional, meaning that

either the system or the keyvboard can drive the lines.

The 3051 firmware contains features that the systems contral processor can
enable, such as keyboard transmission characteristics and control signals for
the LED indicators and the speaker. These commands come from the € ?I
through the kevboard interface controller an the DATA and CLOCK/RE
lines. A 741805 line receiver inverts the signal and places it at the pors 3
input to the 8051,

&-1F
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!? »
5 e

J1ang

Figure 87 EKevboard Communications Circuit

The transmit or receive raciers conform 1o a spe
is the START hig, which is al s Iavgcs* 0
represent the data, The next |
LKZ50 or keyvhoard in

ic format. The firsy biv
acey. The next eight bis
g vich {«:u%r he

Figure -8 is the char .
firs:. Separste clocy line signeis svachroniz
col, Section 8.6.)

CHARACTER —

'«-—-«-mé% DATA BITS s {

r”T“?“T“T“T“ “?“?”TWT
{ § i 1 1 i

b d e b 3 b o

L1290

Figure 8-8 Keyboard Transn

n}
j
i
]
o
i

d Heceive Character Format
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8.4.5 Kevyboard Reset Signal

Whenever your turn 1‘%‘3@ system on, the *ﬂh iin ihQ i«:ﬁm;m} ig reset aiiﬁw
it 1o start operati sw. - 4

]

u‘mw to the H0O51

8.5 Kevboard Controller Diagnostics

)
T
8
g

Ar power-up. the kevboard controller executes 3 diag
s the kevbeard conwolier’s ROM and BAM. Ifan sirer ocours during
power-up testing, the keybeard controller will not respond to any input and
must be reset (powered-<down).

The keyboard controller completes the test withi HIWET-UE,
During the power-up test) the controller dgnores inputs from the kevhboard
keys. At the completion of testing, the diagrostic sends an error or ok indica-
tien to the kevboard interface conwroller, if possible. The error indication is
EBROER; the O K. indication s AATL

8.6 Kevboard Protocol

Because the kevboard has two 1 i
troller on the CPU board and the 8031 microproces
controel the data and clock Hpes, zhi keyboard ne
exchange daza. The protocol

1. The keyboard always su g‘fﬂ’cﬁ clock signal during dars vansives.

2. The svs e the keyboard any time, e

pt during the swop

¥

bic.
3. The system must request use of the data line.
4. An error automatically results in a Resend.
3. Other command specific protocol conditons may apply.

8.6.1 VAXmate and Industry-Standard AT-Compatible Protocol

Newmumlly, beoth the KBD DATA and the EBD CLOCK lines are high, and the
viving circuit pulls them low. As yvou press a koy, the 80% 1 pulls the clock
and the data circuit low, and sends ihe data ro the kevhoard contraller. If the

keyboard tnterface controller holds the clock line low, it aborts any eutput

& I3



i Doniraller

¢ during 2 stop bity. The kevboard intesface con-
zrmmr uses {hw msmm signal to stop any additional ansmission from the
Kevix el interface controlior processe ﬁ; rrent data.
t,rf:.lia:-r de CLeCis an error in | transmission from the

)ard, the keyboard inse
st to send and Re

”51-‘3» ,

The keyboard must complete sending 3 data byte within 2 ms, o2 a timeaat
error will occur. The ke yhoard must respond to a kevboard interface control-

ter copunand within 246 ms.

8.6.2 Keyboard Interface Controlier 1o Keyboard Transmission

The kevboard interface conwoller commands aad values are similar o those
that the keyboard transmits, t’:fsi,epl thw have a (w degree phase shift
between the clock and data
. T clock ¢ t
key poard interface i()ﬂd(}lii‘r must request the kevboard to provide the clock
] y the following protocol.

r lowers the ¢l

2. 'The kevboard ioterface contealler lowers the dara Line.

controiler releases the clock

3. Afrer 60 ps (miny. the kevboard int

S

The keyboard intecface contraller waits for the kevboard to drive the
clock line.

e kevboard i1
e stop b,
i;syho;:rd received the d‘m

S
o
o
'i

i, the kevboard
ce controlier that the
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8.7 Keyboard Scan Codes

When a key is pressed, the keybeoard sends a scan code thar identifies the
key. If the key is held down for a time that excecds the auto-repear defay
time, the scan code is sent repeatedly at the antorepeat rate. When a key is
released, a release code of FOH is sent, followed by the scan code of the

released key,

If bit & of the keyboard interface controller command byte is set, the key-
board interface controller converts the keyboard scan code value (o an

i try-standard one byte value. With this value, a veleased kev is indicated
by adding 80H to the one bvte value of the pressed key.

No conversion is performed if bir 6 of the keyboard interface controlier com-
mand byte is clear, This is the defauls value at power-un. The powsee-ap
firmware changes the value so the default is Translate.

See the VAXmate Technival Reference Marnwal {QOZCS-GZ)y for the LK250
scan oodes.






Chapter 9 |
VA Xmate Workstation |
Power Supply (H7270)

9.1 Introduction

s

The VaXmate power supply receives ac inpur (either 100 to 128 Vac or 260
to 240 Vac), and generates five regulated output de voltages, an unregulaved
3060 ¥V (2150 Vdo) ourput for the VAXmate expansion box, and a systetn con-
trol signal indicating that there is sufficient energy w allow system operation.
Ter provide the required elficiency, the power supply operites in a switching
mode at 100 kHz. To protect against overvolrage and overcurrent conditions,
the power supply has a sensing circuit. To protect against electrical hazards,
the power supply has an externally-replaceable fuse.

The power supply is on a single printed circuit board within the system box.
A hoard-mounted jumper plug sets the input voltage range, with the following
option number variations.

Cption Input Voltage Output Power
H7270-AA 100 ~ 120 Vac rms nominal 90 watts’
H727G-AB 220 ~ 240 Vac rms pominal 90 watts’

Output power does not include the 300 V power for the expansion box, which &
THE W (maximum)

9- £




HERE ] A
H %‘i VA Xmnaic Work

tics Posver Supply §F

Line Voltage and {Zurmm
H7270-AA

Voltage — 140 to 120 Vac nominal. single-phase, two wire plus safety earth
cgroand, 90 YV rms w 128 V orms (255 V1o 362V, peak 1o peak).

A {rms) maximum at 88 Vac input. Nominagl is 3.9 A ar 1060
A at 1/%5 S

ey

fr 240 Vac pominal, single-phas
grou ﬁd 180V ems to 250 YV rms (309 Vg 724

Current — 2.2 A (rms) maximum az 176 Vac inpus, Nominal is 1.8 A at
220 Vac, 1.6 A at 240 Vac,

The line frequency can be 47 Hz mintmum to 63 Hz maximum.

> the input wiring. The

e for 100 ~ 126 Vao

s 34, 250 V Ul-approved f - 241 Vac

Real Inpui Power

The input maximusy real powes is 236 watess at gulated 4
cuiput load of 89 watrs, plus 111 watts to the auxilian ;www converter
for the YAXmate expansion hox,

Power Supply Connectors — The power supply board, whick receives ac
voltage on inputr connector 1, has the pin ourputs shown in Table 9-1

.
22



VA Xwate Workstation Power Supply (#H7270) i
Tah}e 9 l P{mzer ‘iupply ()utput
Pin Iﬁeix CGrutpt Lonnects ’I‘u
1 +HV DO (Jeft pin on 2 H‘v DC (300 V) to the expansion ho:&
component side)
2 Key
3 Safety ground
4 N,
5 -HY DC
i +12V 13 10 the disk drives
2 Rewurn
3 Return
4 % 3V
1 Key J4 ta the monitor
2 +Z8V
3 Return
4 -12 WV
5 Retuen
6 +12.1 ¥
7 Return
8 Key



M vAxmate Workstation Power Supply (H7276)

Table 9-3 Power Supply Gutpur {coni)

Pin No. Output Connects To
1 AC OK H I3 1o the CPU board
2 Key

3 12V

4 Reriirn

5 +12V

] Return

7 +5 ¥

8 +3 Y

9 +5 Y

10 +5V

11-14 Return

15 -9y

i ~9 Y return

9.2 Physical Layout
Figure 9-1 is the layout of the major components on the power supply board.
WARNING

The heat sink for transistor Q1 carries hazardous voluage. It is
connected to the 300V (+HV DOy,
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9.3 Functional Description

Figure ©-2 is g simplifiod block diggram of the H7274 power supply, The line
voliage comes in at J1, cither at 120 Vac or at 240 Vac. The ami line filters
kweep main power line noise out of the workstation. The filtees als
workstarion-generated noise from the main power line,

H

The board has 2 jumper o select gither 120 V or 240 Vac input. Wirh either
selection, the bridge rectifier output is 300 Vde, which goes to the primary
winding of the T1 transformer. The primary winding also goes w an slectronic
switch, Q 1, which controls the current flow threou he prisnary of
transformer.

This high voltage de (£150 V) alsc goes io J2 for untegulated power o the
expansion box.

Figure 9-2 VA Xmate Power Supply Biock Diagram

9-6



Vi Xanate Workstation Power Supply (H7270)

A current-mode contred pulse width modulatsr tens Q1 off and on ar a 100
kifz rate, 1o switch the voltage across the primary side of the transformer,

The transformer has four secondary windings thar produce the re qu-zmi VOlit-
ages for the CPU board, the disk drives, and the monitor. They are 45,1 Y
41200V =12 % and 428 VY The isolated -9 V for the netwc:rk irerface comes
from the LY imducior,

sleage moniior senses the transformer output and generates the AC OK H
signial 1o ot the CPU processas know thar sufficient power is preseny for
normal power supply operations.

9.4 Power Supply Circuit

Figure 9-3 is a simplified illustration of the power supply circuit. The ac line
input goes to 1. One side of the ac line {phasey goes to the fuse, emi Hne
filrers, and an on/off switch. The ac voltage goes to a full-wave bridge rectifier
(D1) that converts the ac voluage inte d¢ voltage.

The otber side of the ac input line (neutral) connects to the emi filters, the
/off switch, and a board-mounted plug selectable jumper for ac input voli-
age range selection. If the pin labeled 120 on the etch is connected, the ac
voltage uses a voliage doubler circuit. If the other pin is connected, the 2430
Vao circuit is a full-waye bridge cectifier. The bridge rectificr oatpur is the
same *+150 Vdo), and goes to the primary winding of the T1 transformer,
regardless of the ac line selected. :

When the input voltage is applied, the specified peak current is reached every
half cycle. Following this inrush of current, there may be repetitive peaks
up to ten cvcles before a steady seate of operation is reached. The L1 and L2
inductors provide line filtering, using opposire phased voltages o impede the
wransmission of emi spikes and noise, both fromi the main power line to the
workstation, and from workstation to the main power line.

far

The secondary of the transformer has four separate windings for each of the dc
voltages. They are +5.1 ¥ +12.1 ¥ ~12 ¥ and +28 ¥V The -9 Vdo ourput is
generated from the 19 forward inductor. Filtering of common-mode switching
noise on this output js affected by the L10 inductor. Diedes in each cironit
provide half-wave rectifying, filtering, and shunt regulation. The 7912 isa

-1 ¥ three terminal, linear regudator. The LM317 is an adjustable positive
voedtage regulator set for +28 %

w
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9,47 Control Pulse Width Modulator Circuit

The Control Pulse Width Modulator circuit uses an ME355 rimer. An RC cir-
cuit at its input sets the outpat pulses for whatever frequency you need. In

this circuis, it s set for 100 kHz, The outpur of the timer goes o the clock

input on the UC3R42, a currentnode control pulse width modulator.

E2 (H11AV1A)Y is an opto-coupler that senses cusrent and is used in the feed-
back loop. The current that goes through this device generates a current in the
primary side of the power supply. This current is used 9 set the current in
the switching transformer

E3 determines the time that the switching transistor Q1 is on. Bias voltage for
E3 during power up comes through resistors RS and R10. Once transformer
T1 is in operation, a primary winding (pins 1 and 25, operated in fivback
mode, provides the bias voltage to the pulse widch modulator. The output of
E3 goes to the gate input on the swirching transistor. Q1 is a metal oxide
semicondoctor field-effect transistor (MOSFET). Q1 turns on and off, sets the
current in the primary of the transformer, and switches the 308 V across the
transformer 4t 100 kHz,

9.4.2 Voltage Monitor

The voltage monitor bas two circuits: a voltage compararor crowbar circuit for
turning off the power supply if an over-voltage occurs, and an AC OK circuit
o ler the CPU processor know that sufficiers mains power ks present for
normal power supply operation.

9.4.2.1 Crowbar Circuit

The crowbar circuit senses overvoltage conditions, and it provides protection
against this condition. R13, a current sense resistor, monitors the current
through the T1 tansformer and 1, the power switch field effect transistor.
When R13 detects an overcurrent condition, a silicon controlled rectifier
(SCR} D19 fires, shutting down the power supply. Toggling the on/off switch
restores normal operation

The 5 V sense signal (SVCONTR) on the +5 Vde line, and the 12 V sense
signal {12 VSEN7; on the +12.1 ¥ line from rhe secondaries of the transformer,
monitor the voltage Ievels. These signals go o the opesational ampiifier, E4
(324%. which is used as a comparator. It sends the ¢eror through an opto-
coupler H11AVIA to feed this error back o the primary side of the pulse
widih modulator for volrage regoiation,

& Y
MR
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When the B4 comparator detects an overvadtage condition, or an over tempera-
ure condition vhrough temperature resistor RG2, wansistor Q2 shorts the +5 Y
and 12V eutputs This creates an overcurrent condition, which then wrips
D19, the silicon-conurolied rectifier pri mary shutdown circuit. In the event
that the tolerance of either +5.71 V or +12.1 is exceeded, the no supply
shuts down, Again, roggling the on/off switch restores normal aposation.

$.4.2.2 AL OK Circuit

%

The AC OK circuit uses operational amplifiers {op-amps) 48 COMPAraLnrs.
1289 :

AC OK H, when asserted, indicates 1o the CPU
power 15 present, and impiies that the work 3
nx; plies are ready for normal coeration. AC OK H goes high berween 0.3

1% seconds afier detection of the mains ;:mw&r Eim signal stays hi
minimum of (} 5 ms before de surput voloag at
ing a mains failure or simply switching the :sy

pram,wsr that sufficient mains
LANG CXAnsSOon Sox ji) ¢

The rise time {10% o 20%) and fall time

g\ma:{mmm i

The CPUJ processor may use AC OK H either as an asvochronois system reset at
power up, or as a 8.5 ms 4 : Iy outpues
are about to go out of specificaton due to the reroval of the main piwer,
Mote that under the c(ma;iit on of a load fanlt (for example, a short circuit) or
power supply failure (for example, a component failure), this circuit does not
guaranice that AC H will provide any warging of the powers supply cutpuis
going out of specification.

Table 9-2 shows the characteristics of the AC OK H cutput.

Table 9-3 AT OK H Signal Characteristics

Srate (AL GK) Voltage Cuipad (VOL) Cureent Outpat ( i()? 3
Low (negated) + 16,40 A
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AC OK H remains asserted when

* AC input voltage > or = pominal line voltage for at leasr 200 ms (sz¢
Section 9.5.1)

1
H
H
i

# Input power is removed for one half cycle ¢at 50 or 60 Hz at an arbitrary
point in the wavefoom)

AC POWER

LOOUTPUTS

Figure 9-4 AC OK H Timing Diagram
Definition
AC power applied
DC output voltages begin to rise
DC output volrages in regulation
AC OK H asserted
AC power removed
AC OK H negat}ed immediately upon detection of no ac power

D ourpur voltage regulation guaranteed until this tme

H [
S
SV
N
5 i
t». ‘Zw
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. .
. . i
e H
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S S —
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interval Duration Specification

T0-T1 Not specified

T1-T2 1060 ms maximum (5.1 V ourput only}
T2-T3 350 ms minimurn, 1150 ms maximum
T4-T5 15 ms minimum
T5-TG 0.5 ms minimum

9.5 Electrical Specifications

9.5.1 Input Specifications

For the two variations {H72783-AA and H7270-AB) a board-mounted plug
selectable jumper sets the input voltage range. Each variation is externally
marked.

H7270-AA

Voltage ~ 100 to 120 Vac nominal, siagle-ph:

. two wire plus safety earth
ground, 90 V rms o0 128 ¥V rms (295 V o 362 V, pe;

C tr peak).

Current — 4.4 4 (rins) mazionum ar 88 Vac input. Nominal is 3.9 A ar 1060
Vac, 2 6 A at 120 Vac

H72706-AB

Voltage — 220 o 240 Vac nominal, single-phase, two wire plus safety earth
ground, 180 V rms to 256 V rms (509 V to 724 ¥, peak to peak).

Current ~ 2.2 A (1ms) maximum at 176 Vac input. Nominal is 1.8 A at
220 Vac, 1.6 A ar 240 Vac.

Line Frequency

o]

Phrag,

i)
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VA Xmnate Workstation Power Supply {HT27

Fuse
An externally replaceable fuse protects the input wiring. The fuse is cither
of the following:
8 HA 250 V AGC normal blow fuse for 100 o 120 Vac
s 3A 250V UL-approved for 220 to 240 Vae

Real Input Power

5

The input maxiosum real power 18 236 wans at fulbrated, regulated do
surput load of 89 warts plus 13F watts o the suxillary power converter
for the VAXmate expansion box.

9.5.2 Output Specifications
Table 9-3 summarizes the ourput voltage and current ranges.

Table -3  Outpui Voltage Suminary

Ouatpast Voltage Voltage Current Curremt Ripple
{V} {min) {max} {A min} {A max} (max pk-pk)

5.1 -85 4+ 5.3% &40 10,249 160 mv

B

i + 1150 + 12.70 .17 1587 POMG oV

i
ok
[
o

1
s
.
—
o

i

12.60 .12 .33 5¢ mY (@ <
ESHURSER
wmY @ > 300
Hz

- 280 v 26,60 + 2940 $5.45 G.55 A0 mV (@ <
SG0 Hz; 100
m¥ @ > 300
Hz,

-~ 9.4 £.55 - 945 .18 G.20 100 mV

b
i
g
o
S

0.00 0.406

300G.0

NOTE

The -9V ouwtpur is nominally isolaied from both primary and
secondary windings of the power supply. A small value of
conductance is included between the returns of the -4 V output an
the power supply secondary return, o keep the -9 V portion of the
system circuit from acquiring 4 significant static charge.

9-13
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Temperature

% ambient temperature is 15 ~ 32° C (59 — 90° Fy. System shurdown
occurs for temperatures above 32° O (907 1),

.54 Safety

The power supply specified is Underwriters Laboraiories (UL} nized,
Canadian Standards Associarion (CSA) certified, and in z;mnglmma with Inter-
national Electrotechnical Cemmission (EC 380 and 1EC 435 {verified by an
independent testing firm). The system is an IEC Class One praduci.

Y4
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VAXmate ||
Workstation Specifications

VA Xmate Workstation

e VAXmate workstation consises of a base system unit that includes a CPU,
1/ video module, power supply and diskette drive, a kevbourd, and a mouse.
Svstem Unit

Physical Dimensions

Heigly 2BAT om (11 ‘.,‘S in) (at highest point)
Width £0.64 cm (16 in) (ar widess poing}
Diepth 38.1 cm {15 in)
Foatprint G09.6 sq cm (240 sq i)
Weight 15 kg (35 Ibs)
CruU
Processor §0286 processor
Memory t Mbyte RAM

Power Supply
Trpe 100 KHz
AC input {128 V or 220V)

120V (pominal) 90 w0 128 ¥ rms
220 ¥V {nominaly L8O to 256 V rms

A




i”i: VA Xmuie Warkstation 53

Line cugrremnt

120 V (nominaly +2.7 Vac nominal
220V (nominal} 1.8 Yac nominal
AC power 312 watts nominal
CONsumption
Regulated volrages +5.1, 4+12.1, =12, +28 and -9 Vdc

Unregulated ages *i50 Vdo
Circuit protecdon fuse

Over-temperatare
protection

Environment - {jass A

Ambient operating
temperaure

Relative bumidity

Maximuom wet bulb 25°C (77°F)
{non-condensing

Aldtude (maximum)

Cperating up to 8,000 feer
MNon-operating up to 30,000 feer

Waorkstation System: Expansion

PC50X-AA memory 2 Mbwytes customer-instaliable card

FP287 math BO287 numeric data coprocessor for floating
CORLOCLssHr o n ypf“‘as:. £ 1

Expansion box 28 or 40-Mbyte hard disk drive and swo indusiy

standard option slots {See Chapter 7))

PCROX-MA integral Hayes compatible 300/1200,2400 baud
modens
{Narth America)



VA Xmate Workstarion Specificarions e

Monitor

The following are specifications for the monochrome monitor on the VaXmate
workstation.

CRT

Active Display

Hesolution

Horizontal scan rate
{Line syne)

Yertical scan rate
{Field sync)

Video pixel clock

Average power

1/0-Video Module

Text display:

Soft font (loadable)
Soft font (marrix)
Video input

CGA-compatible
modes

Addidonal modes

540 mm (14 in,) diagonal, 13-inch viewable, am-
her or green phosphor, 20 mm {0.788 in} neck
diameter; 90 degree deflection 770 mm (30 in)
fromt curvature.

240 mm horizontal by 150 mm vertical (2.5 % 6
in)

640 pixels horizontal by 400 pixels vertical
800 pixels borizontal by 250 pixels vertical

26.40 EHz (640 X 400} / 26,49 kHz (800 X

250)

60 Hz noninteriaced

22384 MHz (640 ¥ 400)
27.984 MHz (800 x 230)

16w

256 characters
8 pixels horizontal by 16 pixels vertical
4-bit TTL, 16 intensity levels

80 column X 25 row text
40 column > 2% row text
040 X 200 ¥ 2 color hit map graphics
320 X 200 X 4 color bit map graphics

640 X 400 X 2 color bit map graphics
640 X 400 X 4 color bit map graphics
800 X 250 % 4 color bit map graphics
320 ® 200 = 16 color bit map graphics

A-3
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sialion Speci

Diskette Drive Read/Write Capability
Read /Write ; 1.2 Mbytes IBM PC-AT 514 diskettes
Read/Write 0.2 Mbyres Digital RES0 5-1/4 diskettes
Read-only 0.36 Mbytes IBM PC-XT S-1/4 diskettes
Keyboard
Physical Description (Low-profile, detachable’
Height 5 em {2 in) at highest poing
Length 53.3 cm {21 in)
Wikith : 17.1 em {6.7% in)
Weight 2 kg (4.5 lbsy

Audio and visual 4 lights and bell sone generator
indicarors

Cord 1.9 m (6 ft) coiled cord; & pin, modular connec-
tor on keyboard end; & shielded connecior on
waorkstation end; plugs into right side of worksta-
tion

Keypad Sculprured kev agray

Home row 3 em (1.2 in) above deskiop
key height

27% ma, 1.4 W maximom

Power

8.8 om (3.5 In) diameter, 4.9 cin (1.6 i) high

176 grams {6 ozy including wable

Switches Three tactile feel switches acmating force 0.8
newtons (3 oz) £25%

{able 1.5 m {5 ) round, 375 cm €0.15 in) diameter,
six conducior, #26 stranded, shicided, {1
cable

Connector 7-oin miniature circular type (maie)

o
A-4
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Elecirical Specifications

Power - +5 volts 5 % ar 130 mA, ~8 to ~13 volts at 20
mA {RE&2Z3Z mode)

Imerface Digital ThinWire

Erhernet Port ~tachades a T-connector, terminator, and 3.6 m {12

{t) cablg

Serial Communica- Includes a modem control
tions Port

Serial Printer Port 6-pin modular jack

Table A-1 lists the power consumption of the VAXnuate system unit,

Table 4-1 System Unit Power Comsumption (Maximum Amps and Power)

Component +5.31 V¥ 124V 120V 4ZB0Y 9.0V Watts
S beard {max) Amps Amps Amps Amps Amypw 22192
4.486 0013 0.013% 0.300 0.060
I/0-video board 3100 9.060 0.039 0.000 6.200 18.80¢6
Maonitor board {max) G200 4.250 G250 0.550 0.000 22 44%
RX32%
Stast-up (400 ms) 0.630 1.006 [ER e 0.G00 3.000 18313
Read/write .550  $5.6000 0.000 0.000 4000 1G.065
2 Mbarte memory 0.600 3000 0400 0000 AR 3.060
Istegral modem G.75G 0.040 G030 0.000 0,080 4. 66
LK 250 {external) 0226 0.000 G.006 0.600 0.G00 1,122
Mouse {exiernal) 0250 G000 0000 0.G040 3,004 1278
TOTAL
steady-state 10156 0.963 0.332 D 550 4,200 84633
peak 10.236  1.363 0.332 }).530 . 200 89 881

The VAXmate workstation power supply and the expansion box power regula-
tor provide a total of 28.5 watts of power to the expansion box card cage (9.5
watts per option slot). The bard disk controlier occupies the top option slot

A-5
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l‘ VA Xty Workstation X

{when installed). A towal of 19 wans | stancdard
options in the remais 1iag t:w: slots. Hach option slot awepis *;31“1(1 1§ that ase
an A-bit and/or 16-bit indusuryv-standard bus and a cloc {8 Mhz.

Tahle A2 liszs power consumpiion in the cxpansion bo

Tabie A-2 ikpaﬁsxsxﬂ Bi}X Fower i.,uﬂ'&dmpill)u il’uaxt; Tre103 }

Component ?§.§_ Y ~12.0 ¥ Far Watts

RD3E (max) 38.80

Starc-up (20

Operating:
wdle

3.6 0.900 0. 0.8
; 1100 0.0 0.0

IR
oo

RD3Z (max)
Start-ugp (21 seg)

2000 00 0.4

,m

Operating:
idle 1
random scek i

RCDA1/32 conraller

0.6

-
o {A.!x
i
o)

@
k!

fua?

e

oo Wi
Lo

Option-1 1 100 0.1 0.1

L
o)

TOTAL
RCD31-EA, -EC
state

1.300 A 21,44
2.800 0.2 0.2 6314

€0 W

(.25 44 .4
.25 66,14

0.
Q.

Faut

sready- &“m, 4.3 1.300 .
peak £.8 2.800 0.

RCD32Z-FA, Ff

Fad owd
b

0.7 0.2 .25
0.2 0.2 0.25

tary, blow 4
§ i“‘g(}‘i‘{ Ah

fuse in the workswation, or dama

supply.

A6



Appendix B
Expansion Box |
Bus Connectors |

Figure B-1 is the Expansion Box bus connectors. Figure -2 shows the signals
on these connectors.

Figure B-1 Expansion Box Backplane
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Appendix C
VAXmate CPU Module
Block Diagram |

Figure C-1 is the VAXmate CPU block diagram.
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VA Xmate CPU Module Block Diagram ” “
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Figure C-1 VAXmate CPU Block Diagram
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