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Preface

The RQDX3 (M7555) controlier module is 2 dual-height module designed for both
MicroPDP-11 and MicroVAX II systems. The module interfaces up to four logical
drive units to the system’s Q22-Bus.

This manual defines the RQDX3 controller module and tells how to install it in both
BA23 and BA123 enclosures. This manual is designed for the following types of
users.

1. Ones who may require an additional RQDXn disk controller

2. People who need advance knowledge about the RQDX3 controller module

3. Field Service personnel responsible for installing and maintaining RQDX3
controllers

Chapter 1 gives physical and functional descriptions of the RQDX3 controller. It
explains what the controller is and what it does.

Chapter 2 provides installation instructions for the BA23 and BA123 enclosures. It
also discusses how to configure RQDX3 jumpers for the foilowing purposes.

1. Standard base address
2. Starting Logical Unit Numbers (LUNs)
3. Drive cable compatibility with RQDX1/RQDX2 controllers

Chapter 3 explains how to verify the operation of installed RQDX3 controller mod-
ules in the following manner.

Vit




Preface

Chapter 4 cuntains 4 giossary of MSCP and DUP conunands supported by the

RQDX3 controlier m.cdule.

What the RQDX3 controller self-test indications mean

What diagnostics are made avzilable to the user and field engineer

How RD drive(s) are formatted and tested in a system that is using the

RQDX3 controller.

KOTE

mm:*wmm&spbys for XXDP+ Diagnostics
ard MicroVAX Maintensnce System - Diagnostic Release Ver-

sion 1.06.

backup data is given in Appendices A and B. Appendix C provides the geometry

_information of the drives supportad at time of printing.

The following documerts provide additiona! information and may be of intezest to

RQDX23 controller module users.

Document
Title Number
Microcomput r Interface Handbook EB-20375-20
Microcomputer Memory Handbook EB-18451-20
MicroPDP-11 Llustrated Parts Breakdown* EK-OLCP5-IP
MicroPDP-11 lllusivated Parts Breakdownt EK-BA123-iP
MicroPDP-11 Systems Maintenance Guide EK-MIC11-SG
MicroPDP-11 Systems Technical Manual* EK-MIC1!-TM
MicroPDP-11 Systems Technical Manualt AZ-GLHAA-MC
MicroVAX Il Systems Owner's Manual* AZ-FEO5A-TN
MicroVAX Il Systems Owner’s Manualt AZ-FEO8A-TN
MicroVAX I 630QY, 630QZ Technical Manual* AZ-GLOAA-MN
MicroVAX I 630QB Technica! Manualt AZ-GLBAA-MN
RD51 Disk Drive Technical Description EK-RDS1A-TD
RDS2 Disk Drive Technical Description EK-RD5ZA-TD
RD53 Visk Drive Technical Description EK-RD53A-TD
RQDXE Expander Module User’s Guide EK-RQDXE-UG
RX50 Diskette Drive Technical Description EK-RK50-TD

* BA23 Enclosure
+ BA123 Enclosure
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RQDX3 Controller 1

INTRODUCTION

This chapter provides both physical and functional descriptions of the RQDX3 con-
troller modute. The physical description describes the attributes of the RQDX3
module by discussing the following.

Features

Comparison with the RQDX1 and RQDX2 controller moduies

Performance enkancements

Supported drives

LA I

Physical and environmental specifications

The functional description explains the RQDX3 moduie’s functions in terms of four
subsystems.

Multi-port memory subsystem

Microprocesscr subsystem

Q-Bus interface subsystem

ol M

Disk interface subsystem

1.



SQDX3 Controller

The RQDX3 controlier is a dual-height module hat mte:iaus up to four logncai
drive units to the Q22-Bus. It uses a multi-purt memory archatect:
the following operations in parallel.

o Host data transfers
e  Disk data transfers

s  Microprocessor access (o local data structures

Most of the data path functions are contained in two CMOS gate array devices,
which contain the hardware funclions required to:

e Implement the 3-port swemory system

¢ Provide the host pro: ¢sscr interface

¢  Provide support logic for the on-board microprocessor

e Provide digital logic for the disk data separator

RQDX3 Feaatures
The RQDX3 controlier moduie offers these features.

1. A dual-size module

2.  Self-tcst capability

3. Q-Bus blockmode DMA iata transiers in 16-, 18-, or 22-bi: addressing modes
4. No sector interleave on hard disk drives for maximum data transfer rate

5. Various disk access performance optimizations

6. Hard disk geometry irf_rmation stored on the disk surface, not in the

controlier (this allows the support of future hard d.sk drives without
microcude changes).

1.9



Table 1-1 compares features common to the RQDX1, RQDX2, and RQDX3

controller modules.

Table 1-1 Product Difference Matrix

Controilers

Feature RQDX1 RGDX2 RQDX3
Elevator seek algorithm Yes Yes Yes
Buffered seeks Yes Yes Yes
Overlapped seeks No Ao Yes
Error Correciion Code (ECC) No No Yes
RX50 floppy support Yes Yes Yes
Supports greater than 33 Mbyte No Yes Yes
fixed disks
Numbr of logical units supportest 4 4 4
Number of hard disks supported 2 4 4
Sector interleave 31 31 594
Q~Bus slot independen No Ko Yes
Module size Quad Quad Dual
LBNs/Track for hard disks 18 18 17
Locaiion of dick geometry informatien  Contioller’s  Controller’'s  Disk

microcode  microcode  surface

13



imizes RQDX3 controller operation, allowmng

1. Elimination of hard disk sector interleave
2. Overlapped seeks
3. Error correction

For RD52 and RD53 hard disks, the RQDX3 controller allows a 1:1 sector inter-
«.ave on disk surfaces, reducing the average transfer time from 3.5 to 1.5 revolu-
tions per track. For RD51 hard disks, the RQDX3 controller allows a 2:1 sector
interleave.

When multiple hard disks are attached to the controller, the seek pulses for each
drive are sent without waiting for 2 seek complete indication from the drive. The
drives are then polled for the first seek completion, at which time that data trans-
fer operation is performed. This allows a percentage of the seek time (o be over-
lapped with data traasfers on another drive.

The controller performs retries to eliminate soft data errors. If a reasonabie num-
ber of command specific retries cannot correct the data, then it is considered a
hard data error. For hard disk drives, an attempt will be made to corvect this error
with an ECC algorithm. The algorithm is capable of detecting up to an 11-bit burst
within a sector, but limits c~rrections to single hit enors.

On had disk drives, sectors with hard errors indicating that the sector is defective
are automatically replaced with available replacement blocks. The total number of
replacement blocks on a drive is specified at format time and depends upon the
drive capacity.

Drives and Capacities Supported

The RQDX3 controlier is capable of supporting four logical disk units with up to 16
surfaces per unit and 2048 tracks per surface. The module contains enough logic to
support a system front panel for tour hard disk drives. For floppy disks there is no
front panel support.

Soitware interiace

The RQDX3 controlier identification number returned to the host processor upon
interrogation is decimal 19.

14



M7555 Controlier Specifications

This listing presents physical and operational specificatiors regarding the RQDX3
module while Table 1-2 describes the environmental specilications.

Overall dimensions
Height: 26.56 cm (10.46 in)
Width: 1.27 cm (0.5 in)
Length: 22.70 cm (8.94 in)

Power requirements

+5 Vdc +5% at 2.48 A (typ.) 2.9 A (max.)
+12 Vdc +5% at 0.06 A (typ.) 0.1 A (max.)

Bus Loads
AC 1.9
DC 0.5

Drives per controller Up to four logical units
LSI-11 bus-addressable

registers 2
Base drive address

(standard) 17772150 (octal) for 22-bit addressiny
Vector Set by operating system software

Table 1-2 Environmenta! Specifications

Specifications Operating Non-Operating
Temperature 53°C-60°C (41°F-140°F) —40°C-66°C (—40°F-151°F)
Relative humidity 10% to 95% 10% to 95%
(noncondensing)

Maximum altitude 2.4 km (8,000 feet) 9.1 km {30,000 feet)

1-5



RQODX3 Controller

FUNCTIONAL DESCRIPTION

The RQDX3 module is a microprocessor-based peripheral controller operating
subordinate to a host processor. It responds to commands originated by its host
and executes a number of functions including the following.

e  Self-initializing

s Performing internal diagnostics

e  Decoding of host command packets

e Eucoding of controller response packets

e Controliing all disk operations

o Transferring data on the Q-Bus via DMA cycles

Digital’s propnetary Mass Storag- Control Protocol (MSCP) defines commusica-

tions between the host processor and the RQDX3 controller. The host origmates
the commumscations handshake by sending command packets to the RQDX2 mod-

ule. It completes the communications handshake by returnmng response packets to
the host.

The RQDX3 controller uses two sequential locations to form a communy
with the host.

1. Initialization and Poll (IP) register - the RQDX3 controlier’s standard base
address (17772150)

2. Status and Address (GA) register — the nen’ wequential address (17772152)
RQDX3 controller functions are described n terms of multi-port memory,

microprocessor, Q-Bus interface, and disk intefface subsystems. Refer to Figure
1-1 for a {uncucnal partition of the RQDX3 controller module.

1o



RCDXK3 Conirolier
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Figure 1-1 RQUDX3 Controller - Functional Partstion
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RQDX3 Controlier

Multi-Port Memory Subsystem

The multi-port memory subsystem is a 3-port RAM struct re providing buffers for
data communicated between the various .QDX3 controlier subsystems. It consists
of an 8 K x 16 static RAM, a memory controller, three ports, and various other
logic as shown in Figure 1-2. The RAM provides the foilowing.

e Lata buffers
e Command and response buffers

e  Microprocessor workspace

OMa DIAG o acs
11 Ray AODR BUS STATC R
ADDR I Rom

A4

TY FROM Q BUS INTERFAZE
.

FAEEEY

1.1t DATA ADDRESS BUS

XDAL ALY

AN DATA BuS

Yo FRCM
PN IR0

PanCESSHA

SuBSTTEs

DiSK
ADOR Lice
SEL SEt pont
MEMORY
CONTACLLER
i
DiISK
OV L
ALDRESS
PONTER 15wy

Leom T TR
SuBSYSTES

LA 27

Figure 1-2  Multi-Port Memory Subsystem Block Diagram
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RQDX3 Controller

The memory controlier receives requests from the three ports and performs the
memory cycle for the highest priority requesting port. During a memory cycle, the
highest priority port is allowed to write or read the 8 K static RAM. The memory
controller sends port select signals (SEL) that grant prionity to ports in accordance
with the following protocol.

e  Disk port - first prionity

s Q-Bus port - second priority

e T-11 port - third priority

Each port receives addresses and data from its corresponding RQDX3 subsystem.
These addresses and data are held temporarily in port registers until the memory

controller grants that port access to the static RAM. The three ports interconnect
with the other RQDX3 subsysiems as shown in Figure 1-2.

Microprocessor Subsystem

The microprocessor subsystem (Figure 1-3) is the central pomnt of control. It super-
vises control of the following functions.

¢  Self-Test diagnostics

e MSCP command decode and response encode

e  Supervision of Q-Bus and disk subsystems

o Performance optimization

e Interface to the host’s front panel which provic s sw  1es and status
indicators

19



SQDX3 Controller

As shown in Figure 1-3, the microprocessor subsystem: 1s made up of a T-11
microprocessor chip, address latches, an EPROM memory, a {ront panei mterface,

and priority granting interrupt logic.
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Figure 1-3 Microprocessor Subsystem Block Diagram




RQNDX3 Controller

T-11 Address Space - T-11 address space consists of 32 K words that are
mapped as foliows and as shown in Figure 1-4.

1. 16 K words dedicated to EPROM memory for the microcode

2. 8 K words set aside for RAM space

3. 8 K words set aside for the 1/O page

1777717
1’0 PAGE REGISTERS
130000
BK X 16 RA\t
100000
16K X 16 EPRCOM
FIRMWARE
G00000
~n 16766

Figure 1-4 T-11 Memory Map

The T-11 front panel interface connects the RQDX3 controller module to switches
and status indicators in the host’s manual control panel. (See connector J1 and the
50-wire flat cable shown in Figure 1-3.) Manual corntrel panels of push-button
switches, status LEDs, and associated circuitry are provided with host systems.
Signals output from the T-11 front panel interface are buffered with open collector
inverters. Signals returned from the host’s manual control panei are routed to the
T-11 microprocessor via frent panel status logic which are also part of the T-11
frent-panel interface.

T-11 interrupt Funictions - The T-11's interrupt logic handles one non-maskable
power fail interrupt and seven maskable interrupts. Power fail interrupts have high-
est priority. Maskabie interrupts have lowe, priorities (descending from 7 to 1).




RQNDX3 Controller

Q-Bus Interface Subsystem

The Q-Bus interface subsystem is made up of three sections.

1. The programmed I;O section, made up of the "¢ and SA logic
2. The Q-Bus DMA controller section
3.

The Q-Bus interrupt section

Programmed I/O Section - The programmed 1/O section of the RQDX3 control-
ler includes IP and SA logic. The IP logic allows the host processor to create two
independent coutrol strobes or the RQDX3 controller module: the 1P WRITE and
the IP READ strobes. An IP WRITE to the base address (17772150) initializes whe
RQDX3 control'ar module and interrupts the T-11 micropreces .or. An 1P READ
signals the module, allowing the DMA controller to begin a polling sequence of host
memory for command packet..

NOTE
Instructions for selecting the standard base address (17772150)
are included in Chapter 2.

The SA Dgic passes status and z-dre: = information hetween the T-11 microproces-
sor anc the host processor during the port initialization sequence. As shown in
Figure 1-5, the SA logic consists of SA READ and SA WRITE registers.

The SA READ register is written into by the T-!1 n:icroprocassor anid read from
by the host processor. The SA WRITE register 1s written mnte by the host proces-
sor and read from ty the T-11 micreprocessor. 1his register passes MSCP com-
mand buffer addresses and the interrupt vector to the T-11 during initiaiization.

The programmed /G section also provides PlO control logic, (3-Bus transceivers
(XCVRs), and internal buses that allow two-way communication wi‘a the host
processor via the Q-Bus.
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Figure 1-5 Q-Bus Interface Subsystem Block Diagram

o v Section - The Q-Bus DOMA couirober section incorpo-
rates a DMA c:mimw state machine and data path logic 1o perform the following
functions.

e 22.bit Q-Bus DMA addressing

s  16-bit DMA word countmg

¢  (-Bus memory
entaion of blockmode transfers

parily defection

& Tuning to regulate U-dus activitwes



¢ A DMA word counter
e A Q-22 address punter

wns cause the DMA controlier 1o stop performing DMA data

R

¢  Word counter reaches zero

&« Non-existent memory errors reported

s -Bus memory panty egrors occur
e P WRITE
»

¢  Transfer halted by microprocessor

Q-Bus W Section - The J-Bus interrupt bhgic concists of the vector regis-
nterrupt contrel logic shown in Figure 1-5.

During the mterrupt sequence, the contents of the mlerrupt vector register are

gateé to the W-Bus as a vector. The MSCP mitialization function supplies the T-11
processor with the vector nuwmber and the microprocessor loads this numbe

mio dm veﬂm' register.

Disk interface Subsysiem
The disk controller subsystem provides control and data path functions for both
floppy and hard disk drives. It is made up of the followmng functional elements
which are also shuwn i Figure 1-6.
1. ihsk controller chip

Drive contiol and status logi
3. Data recovery circuit

4. Write precompensation logic
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Figure 1-6 Disk Interface Subsystem Block Diagram

Controd of Communications ~ The disk controller chip permits the T-11
microprocessor (o sssnerwse control of commumcations between attached disk
drives ami the RQDXB controller madaxie The disk controliér chip sequentialiv

To imglement the following operations and functions, the disk contreller chip exe-
cutes sequences that are queued by the T-11 microprocessor.

e DMA data transfers between the on-board sector buffers and sttached disk
drives

» Error detection

e Interruption of the T-11 microprocessor upon competion of current operaton,
or when errors are detected

Disk Drive Control and Status - As shown in Figure 1-6, the disk controller
chup interconnects with the drive control and status logic vix the AUX vus. The
drive cont-ol logic passes control signals which are vouted to the disk drives. The
drive status logi returns drive status signels tu the disk controiler chip via the
AUYX bus.

s
o



lecover Separalion ~ The KQDX3 data separator has seen designed
mmaﬁw&ﬁtﬁm%m@&mmm mwmmmg siream

aad a READ CLK. Receved ; ¢
READCiK goto the disk

1. 5 MHz MFM ENCODED DATA from ST412 Winchesier disks, type RDxx
2. 500 kiHz MFM ENCODED DATA from lugh-speed, high-densaty ]

- The precomp block (see Figure 1-b) represents
o asedby mmkcmr@ammgxmmm

1-16



ZEAXRAARXXXAXRXXAXXARXXXXXXXLX XXX XXX XXX XXXXAXRXX XXX KX
ARARARAAXARAXXAXXAXXXAXXAXXXXEAXARXAXXXAXAXXXX XXX X X
EXAXXXXREXAXXRXXEXXEXXXXXXALXXICXICXX IR XA N AKX KR
XARXAXRXXXXXEXEXAXXAREZARRAAAXAXXARXAXRXX XN AN XN X K
EEAXAXZXAAXRXXAAXAXXXYARXAXARXX XXX XXX LAXNRXX XXX X X
AXAAXAXARXRNERAEAXAAAXAAXAAXARARXEAXRXR XL X
ERARAXARAXXXRXXXAEAAXZAXAAAXXXAA XXX XR XXX XX X
ZXXXXAXAXAAARAXAXRAAAXNEXARAXARXRNAX XXX X
EAXRARXRKXXXARXAXAXXXXAXXXA XX AR XARX XX X X
AXLAXAAAXARAXXAAAAAXRXXXXXXX RXRNXX
XEAXAXAAAXXAXAXXAXAAXXREXXXA XA XX X
AXAXAXXXXXARXXAARAXXXAXRXXX XN XK X
AXXALAAAAAXXXXAXXANXXXAXXNX X
AAAXXAXXXAXXXXARXXXXXXXXX X

RAXARXAAXXRXXARXARXAX XXX X X

AAAAXAXRXXEXAXRXRXAAXXRXX

ARAARLAXXXXAXXX XA XX X
XAAXAXXXAXLAXX XXX
AXAXAXRXRX LK RN XN X
AAXAXAXAXAXXX
AXXXXXXRXAAX
AXXXXXXXX
XXXX XXX
XXXXX

XX

X

&

x

XXX

XX XXX

XXX XX X

AXAXXX XXX

EXAXXXXX XX X

AARAXXXXXAAX X

AXZXRXXAXXXRXKX XX X

AXXAXAXAXLXAXAXXXXX

AXXXXXAUALAATAXXXXX X
AAXRXARXAXXXXXNXAXXAAXNXAXX
HAXXAAXAXXRAXAXXXXRAXX £
AXXXXAXXREXLZXXAXXXXEXAXRXXXX X
XXAAAAXLXEXXXAE XXX RXAAXXXRNX X

XAXAX > AXXXXANARXXXXXXXXXARAXLAX
HAXMAAKERXEXX X AXRXXXUNRXXAXRARXRX X
AXAAXXXXXAXAXXXAARARXAXXAXAXX Y XRXXXX X
AXRXAAAAXAXAAXXAXX AR XXX XAXXXRNKXXY XX R
AAXXAXXALXXXAARXRL LXK XAXEARXAXXAXXAAX X
AXAAXAAEY X ARXAXXALHAARXRXNAAXAXARX XXX XXX X
AXXARXXRXXXXAXXRXXE XX AXXX KA XL XAXXXRK XX XXX KKK XX
AEXXXXXXXXXXXXXXXXXXRAAXXAAAXXX XL AAXAAX XXX X X
EXXXXFXRAXXXXAAXXAXAXXX XXX AXX XXX AKX XA XX RARNX X
XEXXRAXXAXEX AU XA X XA XA AR XXX XM XEXANXXXNY X

EUXRAXUXE XXX XX LALLM LR XN AR MA N AR XIRXARXANX
XXXXAEARXXKXXY XXX XXX XXX R XXX R KA RN XX AX XXX AKX AAARK X



Controller Configuration and Installation 2

INTRODUCTION

This chapter discusses how to configure RQDX3 jumpers and provides installation
instructions for the BA23 and BA123 enclosures. it also includes information
regarding interrupt vectors, priority levels, and disk drive configurations.

CONFIGURATION OF JUMPERS
RQDX3 controller jumpers are installed as required o assign the following.

e The module base address
e Starung LUN
e Dnive cable compatibiity with RQDX1/RQI}X2 {Jumper 'N23)

NOTE

All MSCP devices (including the RQDX3 controller) have the
same standard base addreas {(17772150). If 8 conflict exists
between the RQDXJ and a second MSCP device, the bese
addieas of either ane of them, the RQDXJ or the other MSCP
device, must be changed to 8 system-soecific value in the
floating address space.

(3]



Controbler Conhguration and mnstaitation

tAcdule Base Address

The module base address iy conf:igured by installng jumpers W02, Wo4, Wo5S,
W09, and W11 and remoaving jumpers WO1. W03, WOS, V0T WOR, and W10 as
shown in Figure 2-1. Address bits 13-15 are always asserted high because they
are jumpered permanently uy hard wire connections.

b1 ‘e 3 +2 * A e 4 o’ b} 5 = ~3 Sk ol o ~
T 1T .71 .71 1 . i BRI
! i s i 3 S iz R
: : i H : £ : i H H
i 3 i i | i i 4 i i i i
13 i i f
N T T Y T A SR T SR SN |
SeMEERS I WWIG W3 AGd WOT WE GHE T Wt DY wens

T E JUMPEE NS TALIED
DT FINPER RS £
B w GOUNT DARL SONDHT 0N

Figure 2-1 Base Address Jumper Asugnmenis

Starting LUN

The starting LUN equais the binary number represented by jumpers Wi2 (LSB)
through W17 (MSB) multiphed by 4. When jumpers W12 through W17 are 1e-
moved as shown in Figure 2-2, a starting LUN of 0 1s selected. Refer to Tabie
2-1 for typcal examples.

Table 2-1 Typical Examples of Stari.ng LUNs

Starting Jumpers Jumper Representations
LUN Installed Binary Decimal
) None* 000000 0

14 W12 (LSB) BOGOO 1 i

8 w13 GOOUG 2

12 W13 and W12 Oe 11 3

i6 Wisg OO0 1KY 4

* Factory configuration

[a]
LW
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The fzctory conliguration: i allows the
o HEADSEL 3 (L) and REDUCWRTI (L) signals to
be tied to the same connector me (pm 22 of i

w23 23 Cannected Detween posls 2 and 3 ties the
o u - © o HEALSEL 3Ly signal 1o pin 6 of [, and the

REU&’?%}{?“Q}}@M% o pn 22 of J1.
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ed 0 poﬂs@am! lafme BAZ3 enclosure. For ﬁ23
mnstallation details, refer to the ap.opriste MicroPDP-11 manual.

8234

DISTREBUT . N
#Coz0 0 Pangi B
(RIBEN : FRONT BPaNEL
CABLE)

RODR3
47555

Figure 2-4 RJDX3 - BA23 (Cabling Diagram
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Controlier Configuration and Installation

installing Four Drives

Figure 2-5 shows typical cabling for two disk and two diskett:: 4rives. The RQLYX3
module 1s interconnected with the RQDXE expander module, and the RQDXE mad-
ule is interconnected with boih the BA23 and the BA23-C disinbution panels via
separate cables. Point-to-pont mterconnectons are as foilows.

e RQDX3 J1 to RQDXE J2 via cable BCO2D-01

e RQDXE }1 to BA23-A distribution panel connector J3 via cable BCO2D-1D

The BA23-A distribution panel is part of the miterface allcwing the RQDX3
module to run one disk and two diskette drives, winch are mstalled in ports 0
and 1 of the BA23-A.

e RQDXE ;3 to BA23-C distnbution panel connector 3 via cable BC02D-04
Connector J3 on the RQDXE wnterconnects with the BA23-U distnibutior panel via

cabie BCO2D-04. This z2tows the RQDX3 to dnive a2 second disk which 5 installed
in port O of the BAZ23-C expansion box.

For a jwnout of connector j! on the RQDX3 controller. refer to Appendix B.

[
ol
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Controiier Conbguration and nstakaton

BA123 IMSTALLATION

The RQDX3 cuntroller moduie plugs mnto any avasiabie Q-Bus slots on the BAL123
backpiane excent the CD posttions of shots 1 -1 and siot 13 as shown n Figure 2-6

BAZEPLUASE BAC R FLANE BOS
8L0%S e v
’ 08U D NMTERS ONNEC T
2 S BuUS TO M TERT OhedE L T
3 LR O otinG ONN{CT
b S BUS TDNTERCONMEDT
*
L7 ; o <o
3 RESERVELD Srltek
; PR ‘ DSTRBLTON
[ PutuRk Usi s BOARD
B i

Figure 2.6 BA123 Backpiane Skas

Refer o the arnsupriate MicroVAX i Technca! Manual for BA123 backplane con-
figuraticn rive:. These ruies specfy piug-m pnontes for BA123 backplane mod-
ules. Conne:“or 11 ce the RQDX3 controller mierconnects with 3 connector ua the
BA123 sgui dsstirburson board vz 2 ribbun catle as shown n Figure 2-7 Refer to
Appendix B fer the ji panout.

The B.\173 cyster box 1= designed such that separate drive slots are permanently
connected (¢ 3 specdic DRVSELn ignal This i dune 1o elimunate the need to
coafigure the disk & ives to respoad to different 'EVSELn wignais. Piease refer to
the MucroPDP-11 or the MicroVAX I 630Q8B technial manuals for full descrip-
tons of the BAZ5 ad the BA123 systern boxes.

Therefore. éyves wstafed m the BA123 enclosure and connected via the signal
distnibution. boatd are configured actomaticaily, ang it 15 not e essary to configure
the drive sebeut mnwers on these drives.

(%]
(o]



Controlier Conhguation and instakaton

TRUGE WIS SIOT T ROWS T D Of 82773 BATe PNt

Figure 2-7 RQDX3 - BA123 (abimg Dagram
INTERRUPT VECTORS AND PRIORITY LEVELS

Imerrupt vectors for MSCP controdier= are ser under program controd. When the
RQDX3 controller 15 the first MSCP device msialled in the sysiom. i1 18 3segned a
fxed wnterrupt vect 1 of 154, if more MSUP devices are mslalied. they will be
assigned floating intersupd vectors.

The RQDX3 controlier's mierrupt snonty ievel s 4.

DISK DRIVE CONFICURATION

The disk dr es connected to the RQDX3 controller must be coafiguresd so each
drive responds to 2 different DRVSELR outpur signal from the conicdier

The RIDX3 assigns LUNs to the physical drives based upon the drive sefed!
sjumper w the disk drive and the number of drives in the svstem The controlier
iouks fof disk drives in the folkiwmg order of drive seiec! et ags

Y ODRAVSELS

2 DREVSELS

4 DHVSELL

ISV R I
im 3y ¥

wa

i
[



< ontroier Cofiguration ang insiagaton

Starting with the LUN base adaress set with the mmpers. respunding drives are
assigoed the vext avadable LUN. Because of this actxn. thete will be nw gaps n
the LUN numbermng of drives connected 1o the controiler.

As an exampie, consider 2 sistem with an RUS2 disk drive set 15 respund 1o dinve
select 3 and a Gual foppy RX50 diskette drive set to respond to drive selects 1 ool
< The drives on this syvsiem wouid be asuigned as specifaed m Tabie 2-3.

Ta:)k. ble 2-3 Drive Assignment

Disk Assignment

RD52 (Bwnary LUN mumper settmng) * 4 < ¢
RX50 (Binary LUN pumper setimngs * 4 + 1
RX50 (Bmary LUN jumper setting) * ¢ + 7

For hard disk drives. . rhiguration s usuaily periotined via a set of four push-on
jumpers or breakable metallic sirips. Une sumper 1S nstalled, or 2 metallc stnp 1
not broken. io connect the drive to a specific DRVSELn wugral. Refer to the appro-
priate drive manual for a2 description of how to configure the speciic drive m
question.

The RX50 floppy disk drive 1s factory configured 1o respond to the DR
URVSELZ signals. This leaves the DRVSEL3 and DRVSELS wgnai
hard disk drive selection.

CAUTION

Systems incorrecily configured to aliow multiple drives to
respond to the same DRVSCLN signai will cause unprediciable
results and possibie loss of date and format information from
the disk suriace.
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TV ties are used i verdy system opers
5 usually &5@3&& MS to Freld Replaceable Untts (FRUs). F RK,
incluge the RQ&XS {M7555) controller and any connected disk or diskette drives.

i,m dragnostics detect system erras aﬂtﬁ ww!e errors to FBUs. They do not
isolate el guosiacs are vistble to the user 25
does not fe@@w famalanty with XXDP~

1. User Test 1 - Detect Svstem Eirors
2. User Test 2 - Isclate Ervor 10 FRUs

oo POP- 11 Field Service Diagnostics - 4 s« of Give Feld Service disketles
mxﬁ:&d@ the XX é@gﬁ:ﬁ%h programs iTarb%e §-11 veguired 0 *est ihe BQDXI
controller modele a» well as format disks using the KQDXI3 modube.

Table 3-1 XXDP+ Diagnustic Programs
?{gﬁ;mm ’;{éaﬁe

2RGC RQLX3 formatter
Ziﬂé%" RB g? eRefcner




type STAET and press the Return key.

¥ oF prmls
CHANGE HW (L) ?

type ¥ and press the Beturn key.

When the con ;
#UNITS Dy ?

type the dig

¥S of OFEiS

b (for ome unitj and press the Return key.



£0.

12 2 5

il

press the Relars key o the RQDXI controlles s the lirst MSCP devwce.

ﬁm&aw of prmts

: » HVE (0255 D)0 7
vess the Return key o the RQDXYI controller is the first MSCP device.

OCEED TO FORMAT THE DRIVE (L) N ?

type ¥ and then press he Return key o begin tne dnve format if all sser
data 15 backed wp.

iays o prints

MBCP CQNTROLLER MODEL# 19
MICROCODe YERSION #
FORMAT BEGLIN

wai about 35 mun (o sllow the formatung to be completed.
Wheu tle console displays or prnts

FORMAT COMPLETED
remove the diskette.




Thus can be esther 2 hardware o software egror. Check for proper controller
configuration or for a defecuve comtroller.

i3) CONTROLLER N AN UNEXPECTED ACTIVE STATE

Thes can be 2 m*mg ammsc@e version or a defective fiﬁi& drive b@mg used.
Re-run %@ formattmg procedure m §§ &e 2

WLLER NEVER ADVANCED YO MEXT SYEP

This s a coptroiler mitialaaton ervor. Check the coniroller 1P addr
that no other device has the same address.

5 CONTROULER WNITIALIZED TREOUT

R ON CONTROLLER
%&;@i@%@xg@mmmmmﬁmmmmteé@m

5}

{7)  NXM TRAP AT

=
o)
*
9!
(8]

CLLER W ADDRESS

Wrong configuration controller 1P address. Checa the jumpers vn the controler.

&) UNEXPECTED OR DELAYFD TONTROLLER BTERRUST

Contraer bemg mierrupted by 2 svsiem device. Re-run the formutter program.

(9]
Ba



{10} BAD RESPOWSE PACKET RETURN

A suftwar= contraller error. Re-run the formatter.

(3]) MG *” %?ER A Cﬁb‘@ HAQ ng QQJY

This can be either a hardware disk dvive error or a dnive with muany revector
hdocks. Let the formatter program run a few more nunutes to see f the error
condition occurs again. If error condition does not reoccur, the disk dnive is proba-
bly defective. If error condition reoccurs, the drive comtains many revector blocks.

(12} GET DUST CMD TIME-OUT AFTER ANOTHER CMD TRIE-OUT

Controller and hosi are out of sync. Check the controller for electrical imterconnec-
tions (cables and backplane) and reboot the system.

RD/RX Exesciser Procedure ~ This sample of the RD/RX procedure assumes a
configuration that comprises four logical units, one RX50 disk drive and two RD
disk drives

edure assumes sl user data has been backed up. H
mymmmwmmwemaﬁmmm
are write-protected and off-line.

After successfully formatting the RD disk(s), select the exerciser program by typ-
g R ZRQA?? a‘ter the XXDP+ prompt () and press the Return key. The
consoie dispiays or prints the followng.

DRSXM-AJ

ZRQA-GO

RD/RX EXERCISER

UNIT IS RQDX oi RUX50
RESTART ADDRESS 14165

DR>



type 4 amd press toe Relurn key.

wet §
P acitkess (O) 172356 7

wle 15 the first MSUP device,

Yector () 154 7
press the Relurs ey § the RODEI module

s ihe fust MSCP device.

B ove! [usually 4R0LA SRUXSE; 0147
press ihe Returs bey.

type U and press the Beturs kev.

o
&



When the console displays ot prints
Tast entue cusiomear rea of the tesh (L, ¥

woredure for ots | o 2. Type m the
promgks whach o be -3 respech

Change SW (L) 7

»ge N oand grm the Returs kﬂ o §é§€f¥ defaults (Refer "o dagnosic

13 WFhen the console displays o prads

FUmCTIONAL TESY STARTED
EXERCISER STARTED

the RGDX exerciser procedure s completed.



Yes:mgl and Fo:msmvg

To rus the MDM farmatting and utiity tesimg programs fur diagnostc release
version 1.06 foliow these steps.

NOTE
They may Giffer from your disploys because you may be using
updated MicroVAX maintanance disgnostics.

1. lnstall service versson diskette number | mto the approonte RXS50 siot and
boot the system.

. The conscae displavs or prints the followmg e
WMCROVAX MANTENANCE SYSTEM - DIAGNOSTIC RELEASE 106

N

NOTE

After disketto 1 has been idaded. MOM will promirt you to load
the ramaining disheties. Follow the Suructions dispieyed or
printed on the comc's unti MDM says your system is ready for
sting.

. The MAIN MENLU s displaved or printed

(¥

I - Ospiay Svatert Tontgurston and Devers

3 - Dapisy tre Utisturs Mo

4 - Dapiay the Serace Men,

£ . Fur MroVAX Mpmerance Systerm

NOTE

System configuration won't show RD disk dnves (onfigured with
an RQDX3J controlier f the formatter has not been run
successiully.

fy




Testng and Formating

4 When the MAIN MENU s displaved or prmted. tipe & and press he Retusm
key, ensbing the user 10 enter the \}R\ iLh MENE"

CAUTION Thes meew 4 reendad 1Of uBE Ov Cudi-ieC 3emce
persarngi ovy. Misuse of e corvnanda Touls deseDy
cdets.

1 - 5ot met ond ressige pDararTRere

2 -~ Eagrrwe sy3teoe contrucasty
3 - Dasplsy ™e OWwCs WOy
& - Eer Syaiper Ty xis

Tyor 1 "memider e press the RETURN key o tvppe T and pou st the AE TR
Py VO “SHCh (0 T TP Waprwy >

5. Set the test and message parameters by typing 1 and press the Return key,
aliowmg the followng consoie display or printout.

SERICE MENY
TESRT AMD MESSAGE PARAMETERS

PARAMETES

- Orspigy st progress mmessages
2 - Drspisy Jetaded evroe messages
3l -Sopesting onerrge

4 - Reng bell on error -

Trpe the nurmber of the peraretor and press * ¢ RETURN key to
evOrse T3 841G of tvpe O aowd press the RETURE xey i
N 10 NS D OwOus Mena,

NOTES
8. 70 enable parametar 1, type 1" and retumn.

b. To enable parameter 2, type “2” and return. The settings will now
be dicplayed as anabled for parameters 1 and 2.

c. Retumn (o service menu by typing “C” and reium.



Testing and Formatting

6. To select the DEVICE MENU, type 3 and press the Return key, allowing the
following console dispiay or printout.

SERLITE MENU

CEViCES
Thrs menu iets vou enabie 0 disable testing for
devices and perform tunchonal and exerc.ser tests
or a seiected devie

t - CPUA - McroVAX CPU

2 - MEMA - MCroVAX me: any system

3 - RODXA - W chester/diskette controbier

4 - TK50A - Canrrdge taje controfier

S - DEQNAA - Etherne: contrclier

5 - DHV 1 1A - 8 kne asynchronous multsplemsr

Type the number: then oress the RETURN key or tpe O
ang press the RETURN key ts returm to the previoy s menu >

7. To select RQDXA functions, type 3 and press the Return key. allowing the
following console display or printout.

SEAVICE MENU
DEVICES

RODXA - Winchester/disk2tte controller
Jesting 18 ENABLED
* - Enahle/dischiz tesuing for device
2 - Perform all functonal tests
7~ Perform tt.e exerciser (est

4 - Displzy the dewvice LNiltiss Menu

Type the number: t.2n press the RETURHN key or type 0
and press the RETURN ey 10 return to the previous menu.>




Testing and Formatting

8. To select the device utilities menu, tvpe 4 and press the Return key, allowing
the following console display or printout.

SERVICE MENU

DEVICES

RODXA - Winchester/diskette controlier
UTILITY PROGRAMS AND TESTS -

Utility selections ere:

1 - Formaner for RD53. RCS52 and RDS 1 Winchester.
2 - Uttty MSCP Exerciser

Type the number. then Dress the RETURN key or type O
and press the SZTURN key 10 return to the previous menu. >

9. To select the formatter for Winchester drives, type 1 and press the Return
key, allowing the following dispiay or printout.

RUNMNING A UT:LiTY SERVICE TEST

Trhaitihe test atany 1:-ne and return i the previous menu. type ~ C oy hoid.ng
- down the CTAL ke; and pressing the C key

RCXA Started

RQDXA pass 1 test nu—>~- " _._

WAFRNING. this stthity will destrov any user data on the
se'>cted drive

“a T hes
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16.

wse [YES=1, (NO=U)] ?
wang user data is backed up.

o you want o use the "AUTOFQ
type 1 and press the Return kev.

AT mode [(Yes=1), No={} =

12. When

13.

4.

When the console displays or prints
Piease enter the date [MM-DD-YYYY] =
tvpe today's date and press the Betwrm hey.

onsole screen cisplays of prints
iease type w @ S dagyl senal msr

tvpe m ihe seral pumber located on the disk drive and press the Return key.
When the console displays or prts
FORMAT BEGUN

alivw about 35 aun tor the formaltng to b nnplemnenied sucessfully.

T When the console displays or prints

The coniioiier reporied 3 succes i termmnahon of the iovmal command

(™
o




After successiul oo of the system tesis, the cusiomer can restore data and
bring up system métwe However, € 3 drive problem is experenced while run-
ring the functional and exerciser tests, run the RQDX device utility to help wolate
the fault Ferforin Step 21 to do ths.

21. Go back to the meny shown m Step 8, type 2 and press the Reﬁmkg} as
required to select the utlity MSCP exerciser. Answer the prompls av reguwed
1 select the testing ophions you want.
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Glossary of MSCP and DUP Commands 4

MSCP COMRANUS
The RQDX3 module supports the following MSCP commands.

ABORT COMMAND
Aboris a consmand which is currently in progress.
ACCESS

Reads data from 3 unit startine at a given logical block number and discards
the data obtamed.

AYAILABLE
Reiurns a uut to the Unit-Availabie state.

COMPARE

Reads data from a unit starting at a given logica! blocx number and compares
:t with data read irom the host.

ERASE
Fills a buffer with Os and writes it to a unt starting at a given logical block
nurnber.
GET COMMAND STATUS
Obtains information about the progress of 2 command.
GET UNIT STATUS
Obtrains unit geometry and status mformation.
ONLINE

Brings a unmt from the Uiit-Available state to the Unit-Online state, so thai it
1s ready to0 accep’ further commais.

41



Aborts 3 o CETE
EXECUTE LOCAL PROG
Begns running 2 program stored m ROM.
 IED PROGRAM

EECEIVE DATA
Transfers data from the RQIIYT to the host.

SEND DATA
Transfers data from the host to the RQDX3.
These local programs can be mvoked by the EXECUTE LOCAL PROGRAM
CugTunand.
DIRECT
Transmuts an ASCH directory of all available Jocal prograsss to the host.
FORMAT

Formats 2 umt.
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Appendix A
RQDX3 Backplane Pin Assignments

RQ0X3 CONTROLLER

Digital’s plug-in modules, incivding the RQDX3 controller all use the same contact
(pin) identification system (Tabie A-1). See Figure A-1 for controlier contact
{ingers.

M7EES M?559
FRONT S:DE REAR SiDE

-
8a1
T acw 8
- 8’:‘!
\;

Figure A-1  Dual Module Contact Fing.  Identifscation Dhagram
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Signal Name

ASt
AT1
AU
AV

BAl
BB
a1
BDI
BEI
BF1
BH1
Bi1

BK1
BL1
SM1
BN1
BP1
BRI
8BSy
BT1
Biny
BVl

(SSPAREl or +5 B)
{(SSPAREZ)
{(SSPARED
GND

Bar +5 B

GND
{(PSPAREL)
{(+5 B)

(BIRQT L)
(BEVNT L)
(+12 B)
GND
{PSPARE2)
+5 Vde

2
BD2
BE2
BF2
BH2
RizZ

BK2
B2

BM2
BN2
BP2
BR2
Bs2

A2
B2
BY1

+5 Vde
{12 Vdc)
CKRD

+12 Vdc
BDOUT L
BRPLY L
BOIN L
BSYNC L

+5 Vdc
{-12 Véc)
GND

+12 Vde
BDALZ L
BDALI L
BDALg L
BDALS L
BODALS L
BDALT L
BOALB L
HOALe L
BOALIO L
BDALII L
BDAL1Z L
BDALIA L
BDALI4L L,
BOALIS

* Kames m parentheses represent Q-Bus signals not ysed
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“xxxxxzzxxtxxxxxxxxxgxxxxxxxxxxxxx;xx;xxxxxxxxxx::x
ZEAXXXALEAE XA AXLXAXXXEIAXLARE XXX XX XIAXL L AAAXA XN ARK
AXXEXXEXXXEXLXLLRAZXAIALAAXAXAXXXXARXXX XL ZIKXLAR
EXEXRXALEAXXXLELEXXXLXRXXXAXA XXX XL ZXXXXIAIXXRAKKR
AXXRXEXAXAXLEAXXLLAXALLEAXAALLEXX LR XL XEXXXX AR
TARIXXARAXAAXXX XXX XLA XXX LLLXKAXALXXX XXX XK
EEXFAALEXLXLALLXF LA XXX T XXX XXX RLRAXXLELR
KEXXAXXXZEXEXXATXXRXZ XXX XALXXXXLAZIZSNLARR

REXXREXXXXXXNLXEXRARXXLALXLAXXAAKAARLR
ZRXXEAXXAXLXXXXRRXAZKXARLAXXAALANKK
AXLRLAXLALXRXAAXEXLXAAXLANLXLKX
EXARXAXLAAALAXXIRKLAXXXEXXLIKX

b33 443438343983 8983333 822331

EKERXEXXAXXALXAXAALAXLXARX
ERRXAXAXAXXXXLANXEXLX KKK
REEAXEXAXAXXXLXARAXXX K
RAXAIAXAXAAXXAALXKEXX
HEEAAXALKLXXR LXK

EXE LXK EXLAXKKK
AAXXZXEXAKXKXX

RALAXKAXAX K

EXXXEXXXX

XEXXXILL
XXX XX
xXX

X

x

KEX

ZZNXX

AEKAX XK

XZXLXLAXKL

EXLAXRALLEX

KAKKEXXXXRKAR
HEARKAXKLLKXLX XK
13233834338 8232 329
RAXAXXERAKLEL LR AR LKL
RERAXAL AL AL AAXAXLEXAR
EEAXAXLXXLAKXLXXLARIKAK KK
143334 843884428344 42 3423244
13333838833 3383283 33243344224
EXAXAANAA XA X UAR XX LK ALK CEXX K AR
EALAREXXX XL LA AKX LA LR X AAAXXARXER
EXEXLREEAXXXXAXRRERARNX X KA X LLRLK LK

£$4343238433 3388338388232 3230835233844

b33 438434333838 498¢¢53¢ 2833883832222 3.34

13333532822 333 838338888333 7833534348833 3.9¢
EERALALRAARRLLAX LA A XL XXX A XXX LEXAEAXKALXR
143433348 4334448333383 83443 8383342223 3302 1
KEREERA XL UKL LA LA LERLL LR KRE X AR A LKL XXX AAXKK LR

E3$3 358333333838 34338383838458 833884443383 23 382924
KEEAAX AL AKX XX EXAXEL LA XA XL AL R KXAXARAREEXARKKLLERR
F43 332t dsdsdsddesdsssssssesaiesdssddstesisssasdssssds



Appendix B

RQDX3 Controller Module Cable Signals

CONNECTOR PHNOUTS

Table B-1 lists the RQDX3 controller module signals on connector J1 (part number
12-12506-13).

‘Table B-1 J1 Connector Pinouts

Ji Pin Signal Name J: Pin Signai Name
-1 MEMWETDTI () -26 INDEX (L)

-2 MFMWRTDTE (L) -27 DRVSWPT (L)

-3 GROUND -28 DRVSELI (L)

-4 HEADSELZ <L) -25 DRVSELZ (L)

-3 GROUND -30 DRV3EL3 (L)

> ] SEERCPLT (L) -3 DRVIZRDY ()

-7 DRVIRDY () -32 RAIMOTOROR (L)
-& WRTFAULT Ly -33 GROUND

% HEADSELI .y -34 DIRECTION (L)
-i8 HEADSEL1 <L) -35 GROUND

-1 DRVIRDY (H) -36 STEP (L}

-12 DRV3RDY (1) -37 GROUND

-13 DRVIWPT (L) -38 REXWRTDATA (L)
-14 DRVSLOACK (L) -39 GROURD

-15 MFMRDDATG (1) -40 WRTGATE 7Ly
-16 MEMRDDATO (L) -§1 LGROUND

-17 MFMWRTDTo (1) -42 TRACKOO (L)

-18 MFMWRTDTO (L) -43 DRVIWPT (L)
-19 MFMRDDATI (W) -44 DRVSLIACK (L)
21 MFMRDDATI (L) -45 GROUKD

-21 GROUND -46 RYXRDATA L)
-22 REDUCWETI (L)t -47 GROUKD

-23 DRVIWPT (L) -48 HEADSELo (L)
-24 DRVSEL4 (LY 42 GROUND

-25 GROUND -89 READY (L)

¢ Connecied to HEADSELS signal, left ogen or grounded viz 3 jumper on module.

¥ The HREADSE!L

nodule.

3 signal may be ORed with the REFVUCWERTI signal viz 3 pmper on the
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description of the signals available on the drive interface connec
mﬂmmgmmdﬂmsemisuemm
ed wn the RD51, RD52, RD52, and RX50 drive specifications.

iption of Connector Signals

inputj
W Output
DIRECTION (L) Unstpast

dmwew 1s toward the spirdbe ().

DRV<4:1>RDY (M) Input/fOuput  When onc or more of these signals is
ssserted by the front panel (READY
switch open). the controller wili assume
that the hard disk drive on the
CoTTespOnding JRVSEL<4:1> line s
ready for data transfers. When the
comirotler performs 2 seek function on a

%m‘d &ask drsve, it will force thus signad to

an unasserted condition to turn off the

PF»‘%D'@ hght on the front panel for the

corresponding drive.

The controller will ignore the state of the
appropriate DRV -4:1-RDY when there
is a floppy disk drive attached to a

DRY SEL 4 : hm‘

82



DRV<4:1>®PT (L)

DRVSEL<4:1> (L)

DRVSL<1:0>ACK (L)

GROUND

HEADSEL<3:0> (L)

IMDEX (L)

Input

Output

Input

fromt wm'! (Wme Protect switch dﬁmd}
are ugsed to mdicate to the controfler that
hard disk drives connected to the
esponding DRVSEL<4:1> line are to
be pmiemed agamst write operations.

The controller will assert a
DRV<4:1>WPT signal to indicat= that
the 5‘6"§£ﬂﬁ software !m write profecied

These mput signals are assevted by a
hard disk drive (o indicate that i hes
been se%ecieé Whea either or both of

e signals are asserted, the controller
will assume that there is & hard disk
drive connected to the currently active
I)RVSEL/4 1> line.

The signal return path.

These signals are used to select one of
11p 1o sixteen surfaces on the currently
selected drive.

This mput signa: informs the controtler
that the currently selecied drive 1s at the
begmnmg of a track.
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ITDT<1:0> (L}

READY (L) Impast

these éﬁmm' pairs. T‘m m&mﬁﬂ
will assewme that hard disk drives o
QRVSELI zad DRVSELZ will transmit
theiwr dala on the MFMEDDATS
differential pair and that haid disk drives
) MVSELZ ans vamu wili

diok the Write Gate siggast

sma&wtmmw

fogs . Both pars wﬁbeat&
Same e,

ihsnmmm%meMWﬂ
mdiczte the fﬁkm&g

s For hard disk diives, it will indicate
that when SEEKCPLT is also asserted
the drive is ready 1o resd, weite or
seek.

e [t will indicate that the crive is
selected, the media door i closed and
media is present lor floppy Jisk drives.
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e 'y
3 LIt

Output
RXMOTORON (L) Output
RXRDATA (1) input
RXWDATA (L) Quiput
SEEKCPLT (L) Input
STEP (L} Cutput
TRACKO0 (L) Input

Thes controller output can be asseried to
force a disk drive to use a low value of
write current if appropriae.

This signal is asserted by the controller
to turn on the floppy disk drive motor{s).

This nput 15 the read data channel from
fioppy disk drives.

This output is the write data channel to
floppy disk drives.

This input should be asserted when the
currently selected hard disk drive has
compieted a seek function.

This output signal is used to step the
head(s) of the currently selected floppy
disk drive or hard disk drive.

This input signal from the currently
selected hard disk drive or floppy disk
drive will indicate that the drive’s head(s)
are positioned at track zero,
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WRTFAULT (L)

WETGATE (L)

asseried aMac@mﬁiMemg
selected drive which should cause wmmg
to be whibited. The signal should

asserted until the error condtmon s
corvected andfor the dnve 3
Some of these error conditions

s Wrte current and no wide gate, or
wrde gale with no wile current

» Muihple arads, no head, or urpeoperly
selected head

e DC vaitzges out of toleramce

s Writc gate asseried and seek comnphet
deasserted

F’azf floppy disk drives, this signal s
asseried when o woile protecied dikette
15 me&em

When assevted. this controller output
signal wil wrn on the write dovers of
&s@ u%ﬂ**u!i% el %wi dorve.

[98]
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RERREEXEX XN L LK RAARX A XXX XXX ERARAARARX XXX KAXAXKXIRRX
EEAXREEEEA AR ARRXLRAER AR AR A XXX XK EXRXLEXARRRRANLRARRER
FERAXXERAAKARKLEARAAAA IR ERAREIRAXAARXRAXXZLLRXIAXEX
EEAELXRXRALRARZKXARRERAX LA LUK ARXXEXXRXAXX RN K XNKX
AXXXXAXARXERAANARXAXXEAAXRAAXLRAAXXRXAXIXXXAXAXK
EXRXAARXXAXXXZIXXRAXLXXAXAXAXREXXAAXRXXIXRRANX
EXREXALEXAXXXXXXXXEXXAXXAXAXXENXXXZXXREZ
EAMXRARAXRRKAXRXRAXXXRAXKAAAXXXXXXARXAX
AAXXXAXXAAREXXXEXARAXAKXLXAXRLANXXKK
REXXAARELEXZLAZAXRAAAFNEXXEAXRAXXEXRX
EXXARXAARAAAXRXXXAXXARNEAXNXXXXK
EAAXLAXXAAXMXNAKXRXLEANRAARARK K
AXARAAXKXAXARAAAXLARKXAARARXX
EXRAARALLXRAXXAXRAXXERAAXX K
ARRXEAREARKKXXRXNEXRXNRKAXRK
KEXXREXXAXNAXRAANAXKNXX
RAXRAXXAAXARAAEXXAX
AREXNAXARAXXXXARX

HARRKAXXEAXXRR K

AXRAXRRKAXRAXAR

EXXEIXXKXAXXX

EXAXEAXLXXX

ARARRAX

MAAAX
XK

X

X¥

XEXX

XREXAAR
HARXRKKR
ERERRAAXKXXK
KEEURKARRREPEX

x

XXX

XEXRXE

AAXXRAXK

KERXEUAK X

KEXARKXRXEXEX

EXRXAAUXANAZIEEX
AAAXREAAXAXXKAXX
KAXRRANEXAXAKRAREK
AAARXRRLXXRXARKREXK
HEXXRZRARAUAXRLHARAXK K
HAAURRERRARARAXEN LKA S
HKXAXAKZRAXAXX X AR KA ENAAKK K
AEARXAKXXARXRKEXLARXARZANURK
HEEAARRNAARKERAN XA UL LERE
REUAARAUARULRRAAEAR LA ARAER
ERAREREARUARRT A AR AL XK AXRR
REXRARKAXEARXRA XX U XXAAXLENRK
ERRREXKRXEAARA KUK AARAKRERY

ERERAX XU AN KA AL REAA XN AN IR R R XA AANLEARARE

HEXXAXRLARKAUERREK
URAKERLAREREREIXER K

ERAXXEALEARAR XA XL RN AAAE
REREX AR IR AP AARAANANARNERR

UAEAEERUARA AR KL R AU U LB ANEE X AN RN R AL AR AR AL RN XARER

ERUAKLER L UERNLEREREREX K

ARAUAALAKERE IR M AAAYRANKE

EXEERA R AR R KL TR R AR R AR A AN AR RN R ZHA U ARAX AU IEAARAR ALK
YN AN R Y R E A AR YA LR A RN AN N A A AR AR AR AR N AN LA E



Appendix C
Supported Drive Geometries

Table C-1 Supported Drive Matrix

Description RD531 RD52 RD52 RD33 RX52
Sector interleave 2:1 11 i:t 1l 2:1
Bytes/Sector 512 512 512 512 512
Secters/LBN 1 1 1 1 1
LBNs{Track 18 17 17 17 10
Tmcksinmp i 8 7 8 80
4 i i 1 i
306 512 645 1024 1
' 22,032 69622 76,755 139,264 80
RBNs}ﬂmt 144 168 168 280 Track
RCT size (blocks) 3o 4 4 5 -
RCT copres 4 8 8 8 -
DBNs/Unit 7 82 65 82 -
XBNs/Unit 7 54 54 54 -
User LBNs/Umst 21600 60480 60480 138,672 800
User camw (bytes) 11.06 M 309 M 3096M 7I00M 4096 K
g 11.2 11.2 11.2 11.2 224
i7.6 i7.6 176 17.6 8*
10 19 10 - $-55%
56~77%

110-305 25€-511 320-644 O -

¥ misec
¥ +110 nzec cyhnders
§ 2.0 nsec cyhnders
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