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WINCHEESTER DISK INTERFACE ELECTRICAL DEFINITION

SBECTION 1

WINCHESTER DISK INTERFACE ELECTRICAL DEFINITION

1.1 DORGANIZATION

The Winchester Disk I/F PCE shall be an  interface between
the TI 99744 or LCP mainframe and a XEBEC 21410 ov Shugart
B1410/14204 Winrhester Disk Controllsr. The Winchester Disk I/F
PCB will be located in the TI 99/4 Peripheral Expansion System.
The Winchester Disk Controller will be locatsd in a2 single
enclosure with the TI S5-1/4" Winchester Diszk Drive and an
adequate power supply. A single S0-conductor ribbon cable will
be the only connection necessary between the PES and the
Winchester Disk Subsystem., The Disk Controller shall he capable
af driving & minimum of 2 Winchester Disk Drives. The second
Winchester Disk Drive shall not need & controller board.

1.2 GENERAL

# There shall be no more than one input conneckted to the

System driven Bus. No more than three open collector or
tri-state ouvtputs may be connected to drive the System
Bus. Both bus drivers and receivers shall bse physically

located close to the System I/0 connector.

#  Memory/CRU space decodes shall comprehend PLA decoding
as a cost reduction path

¥ Adequate decoupling shall be provided on the lagic and
the output drivers,

1.2 KNOWN 29/74A TO LCP INCOMPATIBILITIES

None known at this time.
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FETRTITTEN LiOn ITNIDNFALE LB TRICAL DEFINITION

1.4 TESY CONSIDERATIONS

Bignature Analysis shall he designed in as the primary faull
isolation tool., and %ot specifications for this PCB shall
written after both design and prototype debug have been
completed.

1.3 LED INDICATOR

A single LED shall be provided +that is under Softwars
{fontrol. The wexact operation of this LED shall be determined
izter. A5 currently defined. the LED shall be on whenever the
DER ROM is enabled,

i.& DBR ROM

The DSR ROM spare decode shall be a function cf the 19
System Address lines, MEMEN#, DRIN. and the signal PCRBEN. PCREN
iz a HIGH true signal thsat will be veed in the Burn In Racks.

The DSR ROM shall be caensidered to be a 12K x 8 ROM, and
shall be decoded to Tespond to 74000 te 74REF and >73000 o
PTIFFF(>4000 to 24DEF  and >S000 to > SFFF for the 99/44A) only,
It shall also be connected such that an EPROM can be substituted
with no wiring changes.

The 12K DSHR ROM space shall support a 4K by B ROM{or EPROM)
and a 8K by 8 ROM(or EPROM:, The 44 ROM shall cocupy  the 24000
tc >4DEF space, with the 2>4EQ0 %o >4FFF being used by the header
RAM(Z4E00 to »4EFF) and the sector buffer RAM(Z4FD0O to 4FFF).
The BK by 8 ROM(or EPROM) shall occupy the >3000 to OS5FFF space
with & single CRU bit used to select between the two 4K pages.

The DBR ROM base address shall be st 74000 (4000 for the
FR/4A), The DSR ROM Page enable for the Winchester Disk I/F
board shall respoend to a CRU base of FO1000(>1000 for the 99/4A).

1.7 INTERFACING TO THE WINCHESTER DISK CONTRCLLER

The Winchester Disk Controller shall be memorTy mapped at  an
address of >74DX ( D24BFX for the GRLEA). The Winchester Disk
centrolier requires only a single memory mapped byte for data.
Three{(3) control lines are driven by the Winchester Disk I/F PCR
and five(3) are received. All received control lines shall be
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WINCHESTER DIGK INTERFACE ELEQTRICAL DEFINITION

able fto be monitored by CRU fto aid in debug. fault isolation
gto. However: soms of the rcontrel lines will Be constrolled
auvtomatically by on-board logic during harvdware memory fransfer.
#lsp, 811 control lines driven by thes HMWinchester Disk I/F PCR
shall be capable of being controlled by CRUCthe ACK/Y line can
alsec be ronkrolied by %the on board logic during memory Sransfer:.

1.8 HARDWARE MEMORY READ/JHRITE

The Winchester Disk I/F PCB shall be able to5 transfer data
to/from & 236 byte block of on board RAM to/from the Winchester
Disk Controller. This hardwars read/write shall be initiated by
setting » single CRU output bit high and impediately seiking it
back low. The system READY line shall not he held false during
this transfer. but a CRU bit shall be set upon completion.

# O NOTE: {nly the sctusl memory data from the selscted 256
buyte block of Sector Buffer RAM will be fransferred

avtomatically. All overhead information MUST be
transferred by dirsctly writing %o the Winchesters
memory mapped address, The Header Buffer RAM is used by

the CPU as & remote storage for the overhead data
normally stored in the CPU RaM

I an +fimeout ervror occurs during this data transfer., a
single CRU inpu® bit shall be sed. ¥or testing by softuare.

1.9 BTATE COUNTER

A& state counter shall be used to control the hardware memory
read/write. This state counter shall be initialized during
paower—up veset and shall idle waiting for the SBLLSBZ combination
of +the CRU bit wused to signal the state counter to start the

sector dump.

110 CRYU DEFINITION

The CRU space shall comprehend 19 Bystem Address lines (hhe
most significant +three of +the 9%9/48 shall be assumed to be
zeros), MEMEM#, and the HIGH true signal PCBEN which will be vused
in the Burn In Racks. CRU addresses for the 99/4A are derived
from (CP addresses by dropping the most significant character (3
bits?.

Texas Instruments -3 PREL IMINARY



WINCHESTER DISK INTERFACE ELECTRICAL DEFINITION

¥ The CRU base address for the Winchester Disk 1/8 FCB
shall e at 01000, and the DBR ROM Page engble shall
respond to a CRYU address eof 201000

# A Bystem RESET shall set the DER BOM page bi%t to 8 state
that disables the [DER ®ROM.

1,140, 1 LED Indicatnr Bit. A single cutput bi% shell bhe used o
drive the Indicator LED, and the speration of this LED shall be
determined later,

1.30.2 Eight K ROM Page. A single CRU output bit shall Be wused
&% 2 nage select for the SK ROM Ilocasted at HBYXEY

.10 3 Hardware Read /Hrite. A single output bit shall be used
to configure the Winchester Disk I/F PCER to avtomatically read
inte or write from a 2T4&~Byte block of on—board RAM.

1,104 Start Hardware Dump. A single CRU output bi%t shall be
used to start a hardware dump of memory. The direction of the
date flow is determined by another CRU output bit previously
defined.

1. 10,5 Header RAM Block Select. Two CRYU output bits shall be
veed to select 1 of 4 25&-Byte blocks of available 1K Header RAM
is mapped into the 24EQQ to 24EFF address space,

1.10.6 Sector Buffer RA&M Block Select. Four CRU bits shall he
used to select 1 of 146 256-Byte Sector Buffers of available 4K
RAM to be mapped in the >4F00 to »4FFF address space.

1.10.7 Timeout Error. A single CRU input bit shall be wused to
signal the CPU that 3 timeout error pccured during a harduware

dump .

Texas Instruments i~-4 PREL IMINARY



WINCHESTER DISK INTERFACE ELECTRICAL DEFINITION

1.10.8 CRU Bit Definitions.

Putput Bit
Displacement Definition
O DER ROM Page Enaeble. 1 = snabled
i Sector buffer HAM block sslect ,LEB
= Sector buffer RAM block segleck
3 Bector buffer RAM Llock select
4 Bector buffer RAM block select . MER
5 Hesder RAM block selsct LEB
& Meader RAM block select MSER
7 Dets direction during harduware dump.
O = from ISF POB %o Disk.
I = from Bisk %o I/F PLEB.

& DRVEEL, Winchester Drive Select. 1 = Selectsd
& DRVRET, Winchester Drive Reset, 1 = Reseit Drive
10 EXRPG, selects page of BK ROM £ >5XXX
11 DMPENA, Start Hardware dump
Input Hit
Displacement Definitien
. O I7/0%, Contreller driven, O = from Controllier to Hosi
{Qualified by RE® i = #rom Host to controller
. i C/D#%, Controller driven, O = Data Bytes
{Gualified by REQ) 1 = Control Bytes
; & MzG: Contreller Driven, O = Command is being execut
{(Gualified by REQ®) 1 = Command Completed
. 3 B8Y. Controller Driven, 0 = Controller not selected
I = Controller selected % Ready
. 4 REQ, Controller Driven Handshake
1 = 1/0%, C/D%#, MBE are Qualified
3 SPARE
& SPARE
7 Timeout Error during Hardware Dump

1.11 INTERRUPTS

The interrupt from the Winchester Disk shall drive Interrupt
Level A (ILA#}), Interrupt Level Status Bit (ILSB) O shall be
driven for the Winchester Disk interrupt and be used on the
F9/48, but the Jehnny Box shall not use interrupts. The ILEA%
shall be gated %o the Data Bus with the LOW %rue signal
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PEENTLBeT

i.ia2 FLagz

Where opractical. all wunused CRU  input hits shall be
connected to unused output bits €o form flag bits

10132 I/70 VOLTAGE LEVELS

ALl System Bus signals shall comply with standard TTL
vaoitage levels.

1.13 1 Cenngctors. The Hinchester Disk Interface connector
shall accept & S0-position female rvibbon cable connector. AMP

- or equivalen%, and shall confaorm to the pin definitions
thet are listed under I/70 PORT DEFINITION.
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FEFRREOM =

/EKROM

It

I

/FRRAM

FOARAM =

S HDBKEN=

FORUEN

i

fBDRVR =

AFRRKE

)

AFARDE =
FL/AOLTCH

FI70RD =

WINCHESTER DISK INTERFACE ELECTRICAL DEFINITION

i.314 FPAL EQUATION DEFINITIONS

The following are the squations necessary for programming

the PAL.

Al 1

ViOw/Vi1lsAl#/AB%PCBENSDE INSMEMENS /A4
FYLOEAVII AL S/ ABRPCHENSDE INSMEMEN®/A&% /A7
FI0R/VII AL/ AP CRENSDE IN#MEMEN2AGRASE / ALRAT % /1D
FIOR/ VI 1Al 2 /AERPCBENSDE INsMEMEN#ASLS /A5
Vios/Y1i#ai#AB%PCBENSDBINSMEMEN® /A4
V1O0#/VI1#Al# /AP CRENEMEMENSAL #/ASRAGHAD#ALRAT
VI0®/V11#A1#/A3%PCRENSMEMENSAL %/ ABHA4ARASHALSR /AT
VIiO®/V11#A1#/ABRPCBENSEMEMEN#AL#/AR#A4#AS 1/ ALRATHVLD

PUBEN®/MEMEN®/V11#/A1%A3%/A4%/AD% /AL /AT

Vi = AMA#AMB#AMC#RPGEN
Vii = AQD + AQ2
VIi2 = AQBxA092AI0#AL11
Pat 2
MEMEN=VZ20x /1 1241

FDMPENA#WE + DMPENA#DMPDIR*RAMR/W

/DMPENA®DEIN + DMPENA®/DMPDIR

i

/DMPENA®HDEKEN + /DMPENA®/WE + DMPENA®/ACK

DMPENA®I /{0~ + /DMPENA®HDSKEN*DBIN

Texas Instruments

{4000~ 47FF
LAERY, 4B, 40KE)
{4D0O0-4DEF )
(4B00~-4BFF)
(2000~GFFF)
(AFQO-4FFF)
{4EQO—4EFF )
(4EQO-4EFF)

(1000-10GFF?

{4Q00-3FFF)
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WINCHESTER-DISK 1/0 PORY DEFINITION

i7a

/0

is

s

70

/0

/0

recgived

driven

driven

received

driven

received

SROUND
DATALY
GCROUND
patTaz/
FROUNMD
DATAZS
GROUND
DAaTA4 /S
GROUND
BATAD/
EROUND
DATAL/
GROUND
DATA7 /
GROUND
SPARE
EROUND
SPARE
GROUND
SPARE
GROUND
SPARE
GROUND
SPARE
GROUND
BPARE
GROGUND
SPARE
GROUND
SPARE
GROUND
SPARE
EROUND
BUSY/
GROUND
ACKY/
GROUND
RET/
GROUND
MEG/
GROUND
SEL/
GROUND
/b

FLmCTIoN

Data
Data
Data
Dats
Data
Data

Data

Hus,

Bus,

Bus,

Bus,

Bus,

Bus,

Bus.

Bus,

Big

Bit

Bit

Bit

Bit

Bit

Big

BEit

S{LBE

b

&

7{MER?}

Controller is ready

Response to REG/

Reset Controller

Command completed

SBelect Contraller

GCommand/Bata
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WINCHESTER DISK INTERFACE ELECTRICAL DEFINITION

a7 SGROUND

A5 received REG/ Reguestistart hodshk}

4% SROUMD

84 recelived /0 Input/Output(dir of DI
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System Bus I/0 Connsctor Pin Definition
FPIM TO PIN SPACING,

, iﬁﬁi?
PIN # MNMEMONIC
i
=
XX
ZX
3 GhD
3 END
& RESET#
7 GND
i3 BDRVRENS
iz FOBEN
i3 HOH D
i4 IAGHDA
¢{ 15 SENILA®
16 SENIL B#
17 INTA®
ia INTB»
ig n7z
20 GND
21 D35
2 né
&3 D3
24 D4
25 01
26 D2
27 GND
=28 Do
29 Al4 A
30 ALS/COUT. A
21 AlZ. A
32 Al3. A
33 AlQ. A
34 Al A
35 AQE. 4
36 AOD. A
37 AQA. A
38 AD7. A
39 AG4. A
40 ADG. A

Texas Instruments

WINCHESTER DISK INTERFACE ELECTRICAL DEFINITION

+12¥ 3~7T Regulator
#1122V 3-T Regulator
~i2% 3-T Regulador
=12V 3-T Regulator
logic Ground
Logic Ground

PRODUCTION PCES

FUMNCTION

supply
supply
supply
supply

valtage
volitage
voltags
voltage

artive LOW System driven RESET

Logic Ground

Enable fer I/F card buffers

active MIGH FCB enable for Burn In
Artive LOW CPU HOLD request

Available on LCP only
IAG HOLDA Logical OR
Available on LCF only
interrupt Level A Sense Enable
Interrupt Level B Sense Enable

Used on LCP only

active LOW Intervrupt Level A
active LOW Interrunt Level B

vsed on LCP only
System DATA Bus,
Legic Ground

System
System
System
System
System
System

Logic @round
System DATA Bus,

Address
Address
Address
Address
Address
Address
Address
Address
Address
Address
Address
Address

DATA
DaTa
DATA
BDATA
DATA
DATA

Bit
Bit,
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

Bus
Bus
Buys
Bus
Bus
Bus

LSB

LEB

MR
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WINCHESTER DIBKW INTERFACE ELECTRICAL DEFINITION

PRODUCTION PCB PIN DUTS, CONTINUED

PIN % FNEMONIC FURCTION
&1 A0 A Address Dit
42 ADR. A Sddress Bit¢
&3 AQL. A Addrese Bit, (MEB. Johnny Bex)
44 A1 A& Address Bit
45 AMEB. & Address Bit
4é& £M4. & dddress Hif
48 AMC. A Address Bif. (MBBE. 99/45)
X% not wsed. IMNTA®
X¥ not used, QENILA®
XX not wssd, HOLDe
¥X not ussd, IAGHDA
XX not assigned
ZX not used. BOOTRGH
xx not used, AUDIO
47 GMNE Logic Ground
XX not used:, SCLK
49 GND Legic Ground
50 CLKDUT* Active LOW CPU Cloack
51 CRUCLK. A% active LOW CRUYU QOuiput Clock
52 DRIN. A Data Bus Dir’tn, HIGH is CPU READ
53 GND Logic Ground
54 WE. A% LOW true CPU Write Enable
3V, CRUIN HIGH true CRY Input data
56 MEMEN. A% active LOW memory Tegquest
XX not used, READY. A&
59 +3Y 3-T Regulator supply voltage
&0 +3Y 3-7 Regulstor supply voltage

1,15 MNEMONIC DEFINITIONS

MMNEMONIC DEFINITION

AMC. A System 19-bit Address Bus MSB
AMEB. A System 19¥-bit Address Bus
AMA. A Hystem 19-bit Address Bus
AQO. A System 19-bit Address Bus

!
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WINUCHEDIER DIBK INIERFAUE BLECTRICAL DEFINIT DN

A1 A System
HO2. 6 Bystem
A03 A Eystem
Al4E 4 Bustem
AT A System

Tezas Instruments

i9-bit
19~5it
i-pit
i?-bit

i%-bit

sddress

Address

Address

fddress

address

Bus

Bus

Bus

Bus

Bus
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MMEMONIO

&b,
AGT.
A0,
AL,
AL10,
AL
ala.
&3
Ald,

ALS/COUT, &

AMC,
AMB.
aMA
A0,
ACL.
402,
ADSZ.
AOE
ADS.
A06.
aG7.

ADH.

S

#
&
#

ey

WINCHESTER DISK INTERFACE ELECTRICAL DEFINITION

Bystem 19-bit
System 19~bhit
System 1%9-bhig
System 19-hit
Bystem 19-bit
Bystem 19~-bi%
Bystem 1%9-bit
System 19-bit
SBystem 1%-bit

System combination Address Bus LBB and
CRU Jutput Dats.

Buffered

Buffered

Buffered

Buffered

Buffered

Buffered

Buffeved

Buffered

Buffered

Buffered

Buffered

Buffered

Tezas Instruments

19-hit
19-bit
19-bi%
i9-bit
19-hi%
19-bit
19-hit
i9-bit
19-bit
19-bit
19-bit

19-bit

address

Address

Gddress

address

Address

Address

Sddress

Address

Address

DEFINITION

Address
Hsddress
Address
Address
Address
Address
Address
Address
Address
Address
Address

Address

Bus

Bus

Bus

Bus

Bus

Bus

Bus

Bus

Bus

Bus MSB
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus

Bus
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MNEMOMIC

a0%. B
A0 B
ALLLB
HiZ B
AL3 B

AL4 B

ALD/COUT. B

BDRVR#

CLKOUT.

CLREOUT.

CRUCLK.
CRUCLHK,

CRUCLK.

CRUIN

CRUGH

Texas Instruments 1
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DEFINITION

Bufferaed 19-bit bddress Bus
Buffered 19-bit Address Bus
Buffered 19-bit Address Bus
Buffered 19-bit Address Bus
Buffered 19-bit Addresc Fus
Buffered 19-bi% Address Bus

Buffered combinetion 19-bit Address Bus LSE
and CRYU QOutput Data.

fHeotive Low enable for the Data Bus Bidirvectional Bus
driver chip (SN74L8245).

Bug level System Clock. For 99/44 based systems it
is the 3 MHz Phase 32 clack. For 99/4B based systems
it is a 2 48 MHz clock similiar to a 99/4A, but more
than twice 3s wide and 2 different fregquency.
Buffered System Clock. For 99/44 based systems 1%
is the 3 MHz Phase 3 clock. For 99748 based systems
it is a 2.68 MHz clock similiar to & 99/4A, but more
than twice as wide and a different frequency.

System level. Active LOW CRU Clock from the CPU.
Buffered, Hctive HIGH CRU Clock #rom the CPU.
Buffered, Active Low CRU Clock from the CPU.

High True CRU data to the CPU (CRU READ Data).

Active Low enable for a bit CRU operation. It is the
CRU base of 201000

14 PRELIMINARY
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PINEMONIC DEFINITION

DEIW B Byftered, Active Low Data Bus Inpul control line,
tThe dats direction is from the PCB to the CPU when
this linme is HIGH.

LRIN. B#® Buffered Artive Low Dats Bus Input contrel line.
The data direction is from the PCE to the CPU when
this line is LOW

DSHROM: Acvive Low DSR ROM enable to be ANDad with DBEIMN B
to drive the DER AOM Chip Enable pin.

oo Sustem Side Dais Bus MBEB

D1 Bystem Side Data Bus

D2 System Side Data Bus

D3 System Side Data Bus

D4 Bystem Side Data Bus

i) Bystem Side Data Bus

D& System Side Data Bus

o7 System Side Data Bus LBB

IFC Interface Clear. sent by the system controlier to set
the system into a known guiescent state. The system

controller becomes the controller in charge.

Texas Instruments 1-15 PRELIMINARY



MEEMONIC

I Ee

MEMERN. A%

MEMEN. Be

PLBEN

HWINCHESTER DISK INTERFALE ELECTRICAL DEFINITION

DEFINITION

Tristate, Active Low driver for Interrupt Level B.

System Memory Enable control signal from the CPU.

When LOW it indicates that 2 memory access IS regquired
by the CPU. When HIGH it indicates that o CRU

MIGHY be taking place.

Buffered Memory Enable control signal from the CPU.
When LOW it indicates that = memory access I8 required
by the CPU.  When HIGH it indicates that a CRU

MIGHT be taking place. '

Active High POB enable signail, It is wsed pn ths
Burn In Rack %o alliow the controlling OPU $o talk
to only one PCB at a time. When LOW the PCBR is
disabled for both CRU and Memory operations.

Texas Instruments 1i—-14 PRELIMINARY
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MMEMONIC DEFINITION

RO PLE Bide Dats Bus MEB

R PR Bide Dabta Bus

RDZ PLR Bide Data Bus

D PCE Bide Data Bus

rRD4 PCB Side Data Bus

RDS PCE Side Data Bus

RUG FLCE Side Datas Bus

ROV PCE Side Dats Bus LEB

RESET. &% System Active Low Masbter Reset line form the CPU.
RESET. B# Buffered Active Low Master Reset line form the CFU
RPGEN Active High DBR ROM Page Bit. It must be

HIGH befpre the DBR ROM may be accessed.

SENILB# CPU driven line %o a2llow the PCB to gate interrupt
data to the system side of the Data Bus,

Texas Instrumenits 1-317 FRELIMINARY
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SECTION 1

INTRODUCT ION

1.1 SR

This document deseribes the wlectrical. enmvironmental,
documentation. and  svatem software e LT emen For the  TT
Winchester [Hisk Suhsvaten For the ¥9/% series Hems Oomputer .,
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MIL STD 2108, 441, 447
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FLINCT TOMNGL HARTWARE DESCRIFTION

TTION X

FUNCTIONSL HARDWARE DESCRIPTION

ot
-

S G S )

The TI Winchester Hisk Subsywitem foar The 9%7Y Series of Home
Comeuters consists of a TI B-1/4" Winchester Orivetd MEwts o i
MEvte ) a EOEI-comeatibld Niﬁ henter gdrive Tentral ler.s power

&
surrly. and a suitable encle
to the 997X Oomeuter %h:mja

the Ferisheral

F.2 0 HORT ADAFTOR BOAED
The S0DE] Host Adartor POR shall esrovide the neccesary looie
to convert the Tl Fupansion Svystem Bus to SDET standards. Im
gddition: this PUE shall rrovide the fallowine:
=3 18K = & Device Service Routine (DSR)Y ROM
¥ 3R w8 File Header Storase HAM
# 4K B Rector Buffar RAM

# Lomic  to transfer I-554 Byte Bector bhetweesn the Host
Adarptor and the S0ST Hus port

¥ LED Indicator

# 0 BCRI Bus compatible driversireceivers

[

2.1 DESIGN RULES,

¥ There shall be no mare than one ineput connected ta  the
SDvatem driven Bus. Mo more than three oren collector or
tri-state outruts mavy be connected to drive the Svatem
Hus. Both bus drivers and receivers shall he shvysi g
focated clase ta the Svstem 170 conmnectar,

#  Memory ORI space decoedes shall comerehend  PLA decodins
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TUNAL HARDWARE DERCRIFT ION

¥ frdesuats decsyriine shall be erovided on fhe Tosis and

IR | ORR ROM, The SR ROM orearc decode shall be a Ffunction
of the ? 5?5%&% Address 21n£57 MEMEN®, DBEIN. and the siznal
PRE Moiz @ HIGH +true simnal that wii? e used in the Burn

in

The DSR ROM shall be considered fo be a 19K = = ?ﬂﬁ; B
shail éa decoded  to  reseoand to ST4A000 ¢4 S7ALEF apd FFB0O00 b
STEFFF{4000 to 2E0EF and 5000 To FPHFFF for the 99748 oniv. it
shall a?qu be conpected such That an EPROM can e substituted

with rno wiring chansesn,

The 12E DER ROM zpace shgll surprart a 4K by @ ROM{or EPROM)
and an S by & ROM{or EBRROM) The 4K ROM shall ccocupw the 34000
FADEF srace. with the 4E00 ta FEFFF beinw used by the header
ﬁﬁﬁi}ﬁfﬂﬂ to H4EFF) and the sector buffer REAMIPSFO0 e 24FFF,
by @ ROM{or EPROM) shall cccuesy the FEROO0 to DEFFF spaces
with g 51n3¥a CRU bit used to select hetwesn Fhe twe 4K rpases.

i
e
fir
UJ

The OSR ROM hase address shall {24000 fFor the
FRAAG) ., The DER ROM fFam« i Houst Adaptar I/F
board shall respand to a CRL base of QI0O00{1000 far the SRSy,

F.Z.3 Interfacine teo the o I Fart, The SCST Bus port shall e
memory marered At oan address of FFABRFE ! FAEFF for the 995480,
The 3021 Bus port requiras onlv a sinsle memary marred  hywte For
data. Threse{X) contral lines are driven hbvw the Host Adaptar POR
and FivelS) are received. Al received contral Times ahall b
able to be monitared by CRU to aid in debus, fault disclation.
et Alece. all contral limes driven by the Hast  Adartor EOR
3.

shall ke  carable of heing contralled by CRU{The A/ ling ran
5o be controlied by the an board Toaie during memory transferd,
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o PP

B T BT R S P B TR S S eI S TPRF TS SR RS
P RFAEGO IRy te) oA biocks of I54 Bytes #
Header Buffer RAH Domaered dn by FOCRM Hitas
a-ikad STADFF | H S E A A SR PSS RN R S SR RS RE R
T T e p— FEREFREEE R PSSR R R RREREE S

PRFAFOG {GERyTe) v 1& hilocks of 2584 Bytes #
! Sector Buffer ROM ! marrped in by 4 CRU Bitss
H B T PFAFFF I 434545 B3 S S X AR A F B B8P0
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il H i
3 ] 1
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IOHDEET AFARTIR PLR

Fiagre 2-1  HMEMORY MAF OF 3

HeZed Hardware Memory Read/Write. The 2081 Hast Adaptor  FLOB
shall be  abkle fto transfer data tolfrom a 2546 hvte bBlack of on
board RAM to/from the 5051 Bus epart. This  hardware read/write
ahall be initiated by setlting a sinpsle CRU outeut kit hish and
immediately settine it back Tow. The svstem READY line shall not
be held false durine this *transfer. but a O Rit shall be =eft
uran comeletion.

# ONOTE:? il the actual memory datas from the zelected 3
byvite biaock of Sectar Buffer RAM will he transferred
automatical Iv. a1 averhead information FILEST b
transferred by  directly writine ta the S5 Bus rorts
memaly marred address, The Header Buffer RAM iz used bv
the CFU as  a remote storase fFor  the overhead data
normally stored in the CPLD RAM.

£
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FUNCTIONAL HARDWARE DESCRIPTION
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Fimure 2-2 HARDWARE SECTOR REALD/WRITE FLOW CHART
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FLIMNUTIONAL HARDWARE DESCRIFTION

P PED Imdicator, Ar currentiy defined. the LED on the Hoaot
Rdartor card that recides in the Eswpansion  Svstem shall he o
whenever the ISR ROM iz srnabised

E.2.7 TR Definition. The CRU srace shall comerebend 15 Svatem
Address Tines {the mast sianmificant three of the Armadilisc  shall

be assumed fo he rerosl. MEMEME, and the MIGH frue sizmnal POREN
which will be used in the Burp In Racks CRUY addressss Far fhre
DDAAD a

i

re derived from frmadilic addresses By droeepeinm the most
sitsnificant character {32 pits),’

E3 e R base address foar the 21 Mest Adaptor POB shall
SLLO00. and the DZR ROM Powse enable shall respond
to a ORU address of 21000,

#OOA Bvatem RESET shall set the ISR ROM pase Bit to a stats
bhles the DER ROM and set the state counter to

an idle stats.
HoFLF . Fase Frahle. The Fase Enable kit ashall he at CRU offset

O ard shall ernahle the 4K DSk ROM and the en—beard LED,
Fa. 7.2 Fisht K ROM Paoe, A sinele ORU sutrut bit shall be usod
A% & pame select for the 8K ROM located at H5XXY.

TLELFLE Harduware BeadlWrite. A sinele cuteput bit shall he used
to configure the 5051 Host Adaptor POE 4o avtomatical iy read into
ar write  from s Z54-Byvte hlock of an—hoard RAM, Fower—up valys
shall be to read From the SCST Bus rort te erevent possikle data
transmissiaon to the SOST.

FaE.F. 48 Start MHardware Dume. A rinele CRU auteutr kit shall be
used to start a hardware dume of memorsy, The direction of the
data  flew iz determined by the Mardware R/H hit ereviously
defined, This bit must he set HI to start the dump. and must  he
sat Tow before the state counter iz throusk{~ % UESC min. .

F.R.7.E Header Block RaM Select, Two TR eutrut kits shall he
veed to select 1| of 4 I54-Bvte blocks of available 1K Header BRAM
is maregd into the 24EOD to 24EFF address space

N SR Sectar Buffer RAM Ble S lect. Four CRUY bits shall he
used to select 1 of 14 2EA-Ry tw ﬁaatur Bufters af available 4
FAM to ke mapped in the F4FO0 to D4FFF address space.

]
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Outrerut Bit
Diswmiacement

]

o
o

R BT I O T O S

B
3
b

EAIRA ]

Input Rit
Displacement
e TA0%,
{
1 L7,
oy MEG,
{
= BEY.

{(Hugalified

POLHML

Derinition
[l ROM Pas
ctar bhuffer FH
1 Sector huffer HAM

RFGENME

RAZD Ssctor bhuffer RAM b

Ty

Heotor

RS

Enabie,

Block
Blaock
R

butfer RAaM bia

g

4
EA

st

Frzm

ool T o Bl R Y

RRO: Header HAM block zelect

HE1: Header RO Block sslect M

DMPFDIR: Data direction durins
o= From ISF OPLE

DRYE
ENRFGE
IHFENA:
aokE Aok
INTEN & F
Seare
Srare

reoer D
.
;

l’u

fFinition

Fre

drivern.
REGH
driver.
REL;
Dontroaller Drivern.
Bgalified v RERD
Qontroller Driven.

Coantroaller
Ghualified by
Contraller

S
oy

Coantrolter Driven

i

Hards b

g ALE . Host Adartar Drivens
& CTHRUR, From state counters
7 Srare

el DRU

TR The 51 FCE

Interrurtsz,

Interrurt to the CFY on comrletion
TR sdisnal ITNTEN iz =zmet HI.
takinmg the INTEN siopnal Lo, Thige

Bdartar  shall drive Interruert Level

—
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I I0 Voltame Levels, A11 Svstem Bus
with standard TTL voltasme 1 1

F.2.10 0 Sonnectors, The S0ZI MHost  Adaptor Irnterface coannsctar
s2hall accert &  S0-poasitiocn female ribhorn cable connector %h&%
consists of ftwo rows of 75 pins on 100 mil HI425

X tivE » and shall conform to the pin de
Tisted under I/0 PORT DEFINITION,

F. 2. 11 Cabiins, Aosinsle SO0-conductor ribbon cakle will he the
crdy connection necessary bhetween *he S0 Host  Adartoar  and oa
SR devicel{intially. the MWinchester Disk Subsvstem). g slave
drive to the master Winchootepr fiish Sobsvetem remuires & 2 Sbemip
cable  Ffor control sispals and a Z20~rin cable for data sispals ta
Be rur to the Winchester Disl Coptroiler in the master unit, Ir
rossible. these 54 conductors will be combined in a sinsle Sé—pin
catile{which is the next standard size connsctor/cable) that will
in all erobability have to be shielded to meet RFI reauirements.

wEED 0 bus must be terminated at sach and aof the G051 hus with
thme to
SVe and 2RO Ohms to Gnd, These resistors shall be in o  standard
OIF-tvpe  packaze that iz insepr into a sockelt an the cannector
tab such that it is user accees ik le. This s neccesary since
ol the twn devices an each e#nd  of  the L0810 bus may ke
terminated, A1T wther devices must not be terminatad.

FaE12 BLEI Bus Terminations, The & data bus szimpals of the
. "

F.R013 Fal EwJatamn Tefinitians, The Followlins e the
#quations necegssary for pProsramming the FAlLs.
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PUEATSLL T OLLMNSLL PURISLIAWISIINL LIDL TP BT Ly

Al g

SFRROM = V108 V138081 8/ 0REPORENSDIR I NAMEMENYS /54 CAG~ATFF 3

PVIGOHAVI TR %/ A0sFIRENSDRINEMEMENS /D8 /07 (445K, 43X, 408

FVIOE VI #G 1 # /B0 FUBENSDRINSNEMEN #4205 /848AT# /1D (AD00-408E )

VIO VLRSI B /ALK PCREN DR I N#MEMENZALE /A5 {AEO0N—- 4 HFE
SEEROF = VIG#®/VI1 881 54RO EENSDR I NEMEMERN: /04 {EDON-FEE
AERRAM = VI10#/V1 1801 /A5 CHEENaMEMENS /B804 84S RRA 80T {AFQO-4FFF}
AUHERAM = V102 V1180l 5 /ARSI RENEMEMENS /GRS AR 0SE0A 5 /0T {GEGD-4FFE)
SHOGHEN= V10# /Y1101 4/ AR=PORENSMEMENS / AN8A48a5% /A 2ATFT 2V 12 {4EGD-4EFF
SURLEN = PUBEN® AMEMEN®/VI I8/ 818038 /045 /A5% /063707 {300 LOFE )

Vi SMSEAMEBRAMOsRPGEN

Vil AG0 + A0Z
Vi = A0Ss40%98810%A411

I

el 2
JBORVR = MEMERN®VZO#/VI1#61 {AOD0G-EFFF
AFERKWE = AOMPENASWE + DMPENARDMPLIR#RANMR/W
AFERGE = JOMPENASDEIN + UMPENS®/DMPDIR
ATZOLTOR = JOMPENA=MDSKEN + /DMPENA®/WE + DMPENG=/A40E

ATAORD = DMPENA®T /G- + JDMPENASHDSKEN®DRIN

Figures Z-4 PAL EGUATIONS
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The Zmaill Computer
aball ke ap interface et
I {er Shusart Aszo

wa s mrzgznazév detfined? a
iz & tocal 150 bus standerd who
-

5 21 Host fdaptor FOE
WAL ar éh?ﬂﬁiaLH maznfrd

Standard inter ‘Fiﬁ.
e reripheral de

i
e primary ohisoti

st comeuters with =3 deavice—inderendent
Therefoare, disk drives. tare drives. printers  and  aven
cammunication devices can be added to the host COomETer without

resuirins modifications o sensric vatem hardware or softwares.

- : ol fFically
S j to provide an efficient mebthod of communication betwsen

P odinrut/out devic =) vzes ap S-hit
iTIES. The spec a?sm provides for &

3 2ol FPhvsical Fath ©
i

coameeters  and Ferirhe
data tua with & control

w
~

#  Wipsmle or multiele host compubter syaltem.

# PRus contention handied via distributed-arbitration on &
priaoritized basis.

i

Sccommodation of multisle perirheral device tvyres

b

Asvochronous  communication of ap to an estimatsd 1.3
MEvter zec.

# Multiple overlar aof perirheral devices argrations.

in

# Direct copy hetween perirheral devicse:

# Oriented toward intelliment rerirheral devices

allowed

2 ORCEI Bus, Communication  on the : Fus
hetween anry  two S0EI Bus Forts at any time. There s 4 e
af & hus poarts, with each pPort conpected to oa . device.
Muyrins  any  communication an the 051 Bus, ane device acts a5 &n
INITIATOR{the host coemputer) and one acts  as & TARGET (s
Frerirheral devicel, Eack TARGET mav also have ur to 8 devices
conngctad to it. In cur dmmediate areplication. The ¥¥/7448 will be
the INITIATOR and the Winchester Disk Contraller will be the
THRGET. This TARGET will be able to controel at teast =
rerirheral Disksi{l in the same encliesure with the Winchester Disk
Conptraller and 1 dn an additional enclosurel.
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FLNCT JONAL HARDNARE DESCRIPTION

,

Certain bus Funcltinns are assisned  to IMITIATOR and
certain fupctions &are  assisned to the TOARGET, The TAROGET mav
remuest the  trans » nay BT o ather
informatiosn  on  F may arbitrate foar
the hus and reseiect ;1 FIaToOR far : Fosne av continuins
gryne aperation. ata twe devices are
asynchroncus and follow a defined I~ wire handshake rprotoacal,
Tine  S-hit  bwte aof information mavy ke  transferred with each

handshabke.

L

D2 Faown P44 to Srmadille Incompetibilities, Moree bnows st
this time.

,
,

nits. Fart 15 of FOU rules while fyunctionins

with Ciass & im
AKX Home  Computer  and  the T WimchesterDish

rrrma i Ty owith a
Subsvatem.

H.E3.4 FOU Someiiance, The DLEI Hest pdartor POE shail coamely
3

2}

n

{

R - % Censiderations, Dimpature Analvsis shall bhe desianed
in oas  the erimary fault isala tann tosls and test specifications
For- this P;H shall written after both desisn snd prototvyes  dehuys
have besn completed.

o
%

Fod WINCHESTER DISK SLHESYSTEM

The Winchester Disk Subsvstem to ke rrovided shall consist
of a 5 174" & MBvte Winchester Diski{or 12 MBwte as an epticn), arn

adesvate international P ol surE ]y, & SUEld{sinale—ended)—
comPratable Winchester Disk cantrollers and a suithle enclesure.

a4 d Winchester Disk, The Winchester Disk included in the
Euts cstem shall be & S 174" Winchester of & PMByte op 12
slunFoarmatted),

B Fower Surelvy. The roawer sueepiy included in the sutg.sf@m
shall be adesuate to rpower the Winchester Disk and any one of the
aperaved l~comratable Winchester DHsk Controllers. This same
aupply shall alsa  be able to be used in  the Slave drive
5ub§¥s%@m(mithou% carntraller) with no modifications, This sureiy
shall rarfarm tiably over the entire Toad Fanae and

- G
enviranmental ranse.

TI IMTERMNAL DATA Z-11 WINCHESTER DISK SURBSYSTEM SPEC



FLY OMOGLTOGE BANGES

=3

The rFower surely  shall sresent

2 the wsutside wearld z
standard international - Brang I kY g

i
[43]
[

Eg:

e i
N

internaticsnal  wrower cords. Upits shipped fo all L5, Focations
shall be confisured to 115 VAD and shall inciude & stasdaersd 5o
H

F?EFP”Q to BEurape sha

profgg srounded  Fower  cord. Urnits

confisyred to 20 VAD inpot and akall not dAnoclude a P Cﬁ?ﬁ»
Smok unit shisped  shall Fave a Etiah@r teocated near the po
gcertacie indicating which raness the pouger suFRiyY is c&ﬁ%igar%d

o OVDE, WL, and arrroved power switoh shall he located on
the  rear  of the enclosurs This switch shoyl

b

nsed on the Feripheral Ex#angaen Svetem,

Fo4.E Frant Fanel, The front Panel shall have a  FPower-—On
indicator and o EEAD/WEITE indicator, The READ/WRITE indictor
shatl sl he Tit when  the Winchester Disk Dirive is bheins

B e S SCEI-Compatible Wirnchester Disk Controlier. The = .
Compratible Winchester Disk Coantraller shall be abia to control &
minimam of 2 S5-1/4" ST-F04 compatible Winchester Dish Irives of
any combination of A, 17, ar 24 MBV%@(un%ormatted} caraclity. This
cantroller shall have an ECC schems tno detect and correct sinels
Bit errars and Flas double bit errors,

)
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SOFTWARE CHARABCTERISTIOS

A1 WINCHESTER LISK SUBSYSTEM oF

a

B

{



SECTION 5
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ENVIRONMENTSL

S| TEMFEROTLIRE
T S | Storase,

Oreratine,

PR -
R

HUMIDITY

o

-
GHaad

Ztorase.,

A . eeratins.,

.3 ALTITUDE

i~
a
e
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e
i1
e ol
o
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i
i
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ENVIRONMENTAL REQUIREMENTS

o pac
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SEOTION 7

CHIAL IR T AT ION
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SECTVION &

RELIABILITY

ol TTRFE GOAL

The MTEF 2031 shall he 11.000 sawser on hours,

SL,7 MTTR GOAL

F i

fin
=
w.{
=
i1
4
B
g‘}}
et
5
o
i
weargd

be 15 minutes or lesns.
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i R T R s
FOITNTAINARTL ITY

SECTION %

MAINTAINARILITY

SERVICE GOALT

!
®
e

¥.u FPHYSIOCAL SZERVICE FEATURES

.3 REFPAIR CENTER ZUPFORT PLAN

Fed. 1 TECHNIGOUES TO BE LISED,

¥ 2.2 DOHZUMENTATION 70 BE FLURNISHELD.

1l

C ESHITPMENT REQUIRED,
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FHYSIOAL RERUIREMENTS

SEOTION IO

PHYZIOAL REGUIREMENTS

1.1 SUTSIDE DIMENSIONS

10,2 WEIGHT

10.2 A0 POER REGUIREMENTS

10,4 ETYLIRG
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FEOTION 11

FRCETRNG
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TEZT SPFECIFICATIONS

SECTION 12

ot
by
IS
]

T OSFECIFICATIONS
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DECTION 14

DREGACEG INTERFALE
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LINGT THENTIFICATION RECUIREMENT

HECTION L3

LA

UNIT IDENTIFICATION REGLIREMENTS
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OOOLMENTAT FON

SECQTION 14

DOOUMENTAT ION

14,1 UEERS MANUAL
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SECTION 7

WFLDATE TRADH!

¥

SFFENIITX
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