EK-PC300-V2-001

?@w’m&
300 Series

Technical Manual
Volume 2 Options

Digital Equipment Corporation



First Edition, July 1985

Copyright © 1985 by Digital Equipment Corporation.
All Rights Reserved.
Printed in U.S.A.

The reproduction of this material, in part or whole, is strictly prohibited.
For copy information, contact the Educational Services Department,
Digital Equipment Corporation, Maynard, Massachusetts 01754.

The information in this document is subject to change without notice.
Digital Equipment Corporation assumes no responsibility for any errors
that may appear in this document.

This equipment has been certified to comply with the limits for a Class B
computing device, pursuant to Subpart J of Part 15 of FCC Rules. Only
peripherals (computer input/output devices, terminals, printers, etc.)
certified to comply with the Class B limits may be attached to this
computer. Operation with noncertified peripherals is likely to result in
interference to radio or television reception.

Z80 is a trademark of Zilog Corporation

CP/M is a trademark of Digital Research, Inc.
Airlock is a trademark of Quantum Corporation
Mate-N-Lok is a trademark of AMP, Inc.

The following are trademarks of Digital Equipment Corporation,
Maynard, Massachusetts.

o 'g/i tja) I8 DECUS P/OS T™MS

CTI BUS DECwriter Professional UNIBUS

DEC DIBOL Rainbow VAX
DECmate Digital RSTS VMS

DEChnet IVIS RSX VT
DECsystem-10 MASSBUS RT Work Processor

DECSYSTEM-20 PDP



CONTENTS

INTRODUCTION

CHAPTER 1

,...._.._.,...._.,_......_.._..._._,._,_.,_.._.._.
SESbRRLRRREECEEE
bt e et e e e e RO N RO R e
I [ NE VAN NOE TERE N W N —

,.
g
[}

N
[INERERERY
—_— - g
o — ¢

TELEPHONE MANAGEMENT SYSTEM

Introduction ....... ... i 1-1
Related Documentation .............. ... ciuiiiiiiieiinneinnnnnenn. i-1
Physical Description ...........ci ittt iiieeiiinaanaan 1-2

TMS Controller Module ............. ... .. 1-2
Telephone Line Interface (TLI) Module ............................ 1-3
Voice Unit ... .. it i i et 1-3

TMS System Level Functional Description .............. ........,..... 1-4

TMS Controller Module . ... ... ... 14
Microprocessor Subsystem ................i i 1-6
CTIBusInterface ...t 1-6
Memory Subsystem ...t e 1-6
I/O Processing Subsystem . .........ccoiiiiiitiiinn i, 1-6
Communications Subsystem ............c.cciiiiiiiininnneennnnn. 1-7
Crossbar Switching Circuit ............ ... iiiiiiineeinnnennnnn. 1-7
TLI/Voice Unit Interface ........... ... il 1-7
Call Progress Tone Detector .......covvii ittt 1-7

Telephone Line Interface (TLI) Module .............................. 1-8
Line Switching Relay Circuits ...........c.cciiiiiineiinrinnnnnn. 1-8
Line Coupling Circuit ..ottt 1-8
Ring-In Detector Circuit ........ ... i, 1-8
Off-Hook Detector Circuit .. .......coivieiin it iiiinennn 1-8
Voice Unit Interface ......... ..ot 1-8

Voice Unit . ...ooiii i e e ettt 1-8
8051 MiCrocompPuULEr ... ..ttt e s 1-9
Keyboard ...... .. 1-9
LED Display . ..oiviitiiiii ittt ittt it e et e 1-9
1= 1 € 1-9
Microphone . ... e e 1-10
Remote Equipment Jack ............ . ... ... .. ... 1-10

Detailed Description ............ ... iiiiiiiiii i 1-10
TMS Controller Module . ... ... .. e, 1-10

8031 Microprocessor Subsystem ..............ooiiiiiiininanennn.. 1-10
CTI Bus Interface Circuit Subsystem .....................ccvui.tn 1-14

iii



[ SR I NV NN

[ 3% 2NN NG T NG T N Yoo i O VN
DN bW N -

W Wit

Lol e T R I R R T s T o Sy e
DO

CHAPTER 2

N —

NISESUSENESENFSENEN
NN NN NNN — ——
Pk et ek ot j— p—
B W —

NN
w W
Pt

. . . .
[ G G w—

N
W W W w
= T I NI e

&
w
|

23.2

2.3.2.1
23.2.2
2.3.23
2.3.3

2.3.3.1
2.3.3.2
2.3.3.3
2.3.34
234

2.34.1
2.34.2

Memory Subsystem . ....... ... i e 1-17

I/O Processing Subsystem ................ccviuiiiiiiiniannnnnnn.., 1-19
Communications Subsystem ........................ 0., 1-21
Crossbar Switching Circuit ........... ... .. coiiiiiiininnnnenn .. 1-31

Call Progress Tone Detector ...........ccvvrviiiineenneennnnnnnn. 1-32
TLI/Voice Unit Interface Circuit ...............covvvinninn..... 1-32
Telephone Line Interface (TLI) Module ................cooovuenn..... 1-34
Relay Circuits .........oiiiniiiiinii e 1-35
Line Coupler Circuits .............coviiiiiiii e, 1-35
Ring-In Detector Circuit ...............ccoiiiiiiiiinnennnnnnn.. 1-36
Telset Off-Hook Detector Circuit . ..........c.coovviiieennvnnnnnn... 1-36
Voice Unit Interface ............. ... .. ciiiiiiiiiiiiiininnnnnn... 1-36
Voice Unit .. ..o 1-36
System OVeIVIEW . ... ..ottt e 1-37
Detailed DesCription . ............iuiiuiniiiii i eaannnnnns. 1-39
Connector Descriptions .. ..........uiiuitt e 1-40
Hardware Specifications ................c..oouiiiiin s, 1-43

CP/M OPTION MODULE

Introduction . ........ .. i 2-1
Related Documentation ...................coiiiinrinrinnnnnnannnn. 2-2
Physical Description ...............oiiiiiiiiin i, 2-2

Functional Description ..............c.ciiiiirinineaanns, 2-3
COMPONENLS . ...\ttt ittt e e e e e e 2-3

CTI Bus Interface Circuits .............c.ciiuiinninnnannnnnn... 2-4
Z80 Microprocessor CirCuits .............ouevueeneneenunnnnnnnnn. 2-4
Status Register Circuits ...............ouiiiiennrenennnnnnns 24
Processor Firmware Logic Circuits ..................c.cuueiion... 2-5
RAM Logic Circuits . ........coiiiniiiii e, 2-5

Theory of Operation ................oiiiiiiiine e, 2-5

CTI Bus Interface Circuits .. .........oooutiiininn e, 2-5
CTI Bus Access Interface .............coivuiieinninnaininnnnin. 2-6
ROM Data and Address Register ..................ccuieiuinni.. 2-7
Hardware Command Register ................... ... ... oo, 2-7
CP/M Option Module Status Register ............................. 2-7
Inbound Command and Data Register ............................. 2-7
Outbound Command and Data Register ............................ 2-7

Z80 Microprocessor CIrCuits . ... .....c.ouueinee e eaannenn.. 2-8
Processor Clock . ... ... 2-8
VO Multiplexer ... i 2-8
Z80 MiCIOPrOCESSOT .. vttt ettt ettt e e e 2-8

Z80 Status Register .. ... . ...t 2-9
Z80 Service Flag Buffer ........... ... ... ... .. i i, 2-10
Host Processor Service Flag Buffer ................................ 2-10
Command and Data FlagBuffer .................................. 2-11
Status Port . ... 2-11

Processor Firmware Logic Circuits ................ccooiviiaennn... 2-11
Z80 ROM Selector . ...o.viitit it e 2-11
ZB0 ROM ... 2-12

iv



2.3.5
2.3.5.1
2.35.2
2353
2354
2.3.5.5
2.4

2.5
2.5.1
25.2
25.2.1
25.22
25.2.3
25.2.4
2.5.2.5
2.5.2.6
2.5.3
25.3.1
25.3.2
2533
254
2.6
2.6.1
26.1.1
2.6.1.2
2.6.2
26.2.1
2.6.2.2
2.6.3
264
2.6.5
2.6.6
2.7

CHAPTER 3

3.1
32
33
3.4
34.1
342
343
3.5
3.5.1
35.2
353
3.6
3.6.1
3.6.1.1

RAM Logic CitCUits - ... .vooveoee o 212

Access Multiplex Logic ....... ... .. i 2-13
Address MultipleXer .......... ..ot 2-13
Row/Column Address Strobe Delay .............ccovveiiinnin.... 2-13
Read/Write Enable Logic ............ ... .....oiiiiiiinn ... 2-13
Memory ATray ...t 2-13
Connector J1 Description ...............couunimee e, 2-13
Programming Registers .......... ... .. ... .o oumiui 2-15
ROM Data Register (Base+H0) ... ... ... ...oi i, 2-16
Status/Base +0 Reset Register (Base+2) ........ooueveininnenin.. 2-16
Nonmaskable Interrupt (NMI) Command Flag ...................... 2-16
RESET Flag .. ..o e, 2-16
ROM Enable (ROMEN) Flag ............. ... ... 2-16

Z80 Halt (ZHALT) Flag ... 2-16
Interrupt B(IRQB) Flag ...............o oo, 2-17
Interrupt A(IRQA) Flag ......... ... . 2-17
Inbound/Outbound Command Register (Base+4) ...................... 2-17
Commands to the Host Processor ................c.coouiuiiiiin... 2-17
Software Commands From the Host Processor ...................... 2-17
Hardware Commands From the Host Processor ..................... 2-17
Inbound/Outbound Data Register (Base+6) ..........c.covierereno... 2-17
Operation . ........oiii 2-18
Power-Up ... 2-18
Z8O Self-Test ..o 2-18
Interface Self-Test ... .. ... ... 2-20
Reset and NMI Hardware Commands ............................... 2-20
RESET Command ............ ... .. 0o 2-20
Nonmaskable Interrupt (NMI) Command .......................... 2-20
Host Processor Initiated Transfers ................................... 2-20
Z80 Microprocessor Initiated Transfers ...................cvueooi. .. 2-21
Z80 Microprocessor Halt Recovery .............coooouuiion o .. 2-21
Z80 ROM and RAM ACCESSES . ......vuueeea e 2-21
Specifications ......... ... 2-21

Introduction . ....... ... . 3-1
Physical Description .............. . .. . . ... ... 3-1
Specifications ....... ... 3-2
Ethernet Overview . ......... ... . 32
Main Physical Components ..................cooiiiiiin i, 3-2
Ethernet Protocol .......... ... . . . . . 3-3
Transmission Frame Format ........... ... ... .. .. ... ... . . . . .. .. ... 33
DECNA Functional Overview . ........ ... .o 3-4
Initialization ........... ... . . 3-5
Transmission OVerview ............oouuiuunnnn 3-5
Reception Overview ......... ... .. oo 3-6
CTI Bus Interface ........ ... i 36
Bus Trans:civers, Bus Command Register, and Control Circuitry ........ 3-6
Read/Write ......... ... ................. e e 3-6



BUS TransCeIVErS .ottt et ittt ittt it careeaasnetaenannennnns 3-11

Bus Command Register .......... ...ttt 3-11
Slot Select Buffer . ... .. it it ittt 3-11
Bus Reply Generator .............ouiiiieiiinnennerennnnnenreennn 3-11
Control Register Interrupt Circuit ............ccoiiiiiiiiiiiinn.. 3-11
Host Interrupt Circuit . ...ttt iiiiiiiiiiiiiiieee, 3-11
Memory Access Register ... ... .ot 3-11
Control Register (Command Control Latch) ...................ooooi0 3-13
Memory Base Address Register and Write-Only Latch, and
Base Address Comparator . ..........c.oiieiiiniinnirtriiniiiiieiaennns 3-16
Option ROM, Address ROM, and ROM Address Logic ................ 3-18
Option ROM .. . i i i ettt 3-18
Address ROM ... . i i i i i it ittt e e 3-18
ROM Address Logic . ...ttt ittt it 3-18
Dual-Ported Memory .......... PP 3-20
Dynamic RAM ... ... . i ittt 3-21
CTI Write/NI Write Selector ........ooiiiiiiiiiiiieiiiiiaannnenn 3-22
Dual-Ported Memory Controller .. ...ttt 3-24
Clock and TTL-to-MOS Level Converter ..............ccceeuuunnn.. 3-24
8207 Programming Register .............cciiiiiiiiiiiiiiiiinenn. 3-24
Arbiter CIrCUIt . ... ..ottt e iieee et ennnneaeanns 3-24
CTI Read/Write Decoder .........ccoiiiiiiiiiiiiiiieenneeennneaenns 3-27
Port A (CTI Data-to-Memory Buffer, Data Latch, and Address Latch) ...... 3-29
CTI Data-tooMemory Buffer ............ ..o, 3-29
CTIMemory DataLatch ........... ... iiiiiiiiiiiinnnnnn.. 3-29
CTI Address Latch ... ... i it iieeneenns 3-29
Port B (Network Interface Data-to-Memory Buffer, Memory Data
Latch, and Address Latch) ......... ..ottt 3-31
NI Data-toMemory Buffer ............. ... ... oo il 3-33
NI Memory Data Latch .............. ..., 3-33
NI Address Latch ...ttt e iiieineanns 3-33
Ethernet Interface .. ... ...ttt rri i i et e e 3-34
Ethernet Controller ....... .. oot it et eeienanenn 3-34
Clock and TTL-to-MOS Level Converter ................cccuuu... 3-34
Ethernet Communications Controller Chip (82586) .................. 3-34
Fail-Safe Time-Out Circuit ...........coiviiiiiiiiiriiiiinnnnnn. 3-38
NI Internal Bus Controller ............ccoiiiiiiiiiiiiiiiiiennnn. 3-38
Ethernet Serial Interface ......... ... iiiiiiiii it 3-38
Manchester Code ... ..viiiirirt ittt ittt et e 3-41
Ethernet Serial Interface Encoder/Decoder ....... e 3-42
Transmit Clock TTL-to-MOS Level Converter ...................... 3-42
Receive Clock TTL-to-MOS Level Converter ....................... 3-42
Receive Data Resynchronizer and TTL-to-MOS Level Converter ..... 3-42
Collision Clock Detect Circuit ............cooiiiiiiinrannnnennn 3-43
Carrier Sense CirCUit . ...ttt it ittt einnnnenees 3-43
Broadband Ethernet Compatibility Circuit ............................ 3-43

vi



CHAPTER 4

4.1

PROFESSIONAL 380 EXTENDED BITMAP OPTION MODULE

Introduction ........oiiii i i it et 4-1
Functional Description ... ... i e 4-1
Detailed Description . ...... ...ttt ittt 4-2
Bus Interface Signals . .........c it i i e 4-3
Video Signals . ....oounii i e i 4-4
Interchip Control Signals ........... ..ottt 4-5
Operational Power Levels ........... ..., 4-5
EBO Module Connector Pin Assignment ...................cc.coo... 4-6
Hardware Specifications ...........ccuiivreiinrinriineennanennnenann 4-6
Physical Specifications . ...ttt i 4-6
Power Specifications ..............iiiiiiiiiiii i i 4-6
Environmental Specifications ............coviviiiiiiierinnnnnnenns 4-7
Operating Environment .............. .. 00 iiiiiiiiiiineeneennnn. 4-7
Operating Temperature ... .........uuuunnnnnaieeaeneiiiiiannn 4-7
Operating Relative Humidity ............ ... ..o i, 4-7
Storage Environment ................iiiiiiiiiiiiiiiiiiieiie., 4-7
Storage Temperature ... .......ouuuirt ittt 4-7
Storage Relative Humidity .......... ... oot 4-7

RD/RD52-A HARD DISK DRIVE CONTROLLER MODULE

General Information .........i ittt ittt i i 5-1
Related Documentation ...........c.ccuiiiiieiineinrineenneennennannn 5-1
Hard Disk Drive Controller Module ............... ... ... ... .. ..., 5-2

Functional Components . .........veeveieeeeeneneeneeeneeeneeenanannns 5-2
L@ 77=5 '3 (=2, AR U 5-2
CTIBus Interface Circuits . ...covvvetiieeiie it iiieeiieiaeeennnns 5-4
Microprocessor (wP) Control Circuits ............coiiiiiiiiiinean. 5-4
Disk Control and Status Circuits ...........c.cciiiiuiiiiieinernnnnnnn 5-4
Modified Frequency Modulation (MFM) Write Data Circuits ........... 5-4
Modified Frequency Modulation (MFM) Read Data Circuits ........... 5-5

Theory of Operation ............coiiiiiiiiiiiiiii i, 5-5
CTI Bus Interface CirCuits ... ..ovtrneein ittt et ie e iaaennnn 5-6

CTIBus /O Controller ......oiiiiiit ittt eiiie e eieaannn 5-6
CTI Bus Data/Address Transceivers ...........coviiiiniirnnnnnnnnn 5-6
STATUS/INIT Register ......couiiiiiiiiiin it 5-6
Address Buffer .. ...t e 5-6
Data /O Ports . oot e 5-6
General Controller Module Access ........coiiiiiiiiiinniiinneenns 5-7
P Control Circuits ... i 5-8
Internal /O Bus Control ........ ... i 5-8
Memory Mapping and ACCESS . ....vvuviieit it 5-8
Disk Read/Write Control Buffer ............ ..ot 5-8
Disk Control and Status Circuits ............ .ottt iiinerennnaenn. 5-10

vii



5.3.3.1
5.3.3.2
534
5.34.1
5.34.2
5.343
5.35
5.3.5.1
5.3.5.2
5.3.5.3
5.3.5.4
5.3.6
5.3.6.1
5.3.6.2
5.4
5.4.1
5.4.2
54.2.1
5.4.2.2
5.4.2.3
5424
5.4.2.5
5.4.2.6
5.4.2.7
54.2.8
5.4.2.9
5.4.2.10
5.4.2.11
5.4.2.12
543
54.3.1
5.4.3.2
54.3.3
5.5
5.5.1
5.5.2
5.5.2.1
55.2.2
5.5.2.3
5524
5.5.2.5
5.5.2.6
5.5.3
55.4
5.5.5
5.5.6
5.5.7
5.5.7.1
5.5.7.2

Disk Control Signal Buffer ............. ... ... . i i 5-10

Disk Status Signal Buffer ......... ... .. ... ... ... 5-10
MFM Write Data Circuits .. .....ooitne it i e et e e e e 5-10
Parallel-to-Serial Converter ..........coviiiiniiiit i 5-12
CRC Generator/Checker ... ..ottt 5-12
MEM Generator .. ........uiuniiiin et et 5-12
MFM Read Data CircCuits .........ccoviiiiiniiiiiiiie i ieeaannnn.. 5-12
Phase Lock Loop/Data Separator ...............c.coveiiiinnean... 5-12
Address Mark Detector ...ttt 5-12
Serial-to-Parallel Converter ...........ccoviiiii i, 5-13
CRC Generator/Checker . ........ooiiiiiiiiiie i, 5-13
Controller Data Flow Description ...............cooiiviiiiinn. ... 5-14
Drive Command Data Flow ............ciiiiiiiiiinnnnn.. 5-14
Write Data Flow . ... . i e 5-14
Detailed Connector Descriptions . ........ovuiiiiiinneeiiiininnnnn.... 5-16
CTIBusInterface J1 ... .. it e 5-17
Disk Control/Status Connector J2 . ....cooiiitit e, 5-16
REDUCED WRITE CURRENT (Pin2) .......cccovviiiiiinnnnn.. 5-18
WRITE GATE (Pin6) ..., 5-18
HEAD SELECT (Pin4,14and18) ...........coiviiiiiiioin.. 5-18
STEP (Pin 24) ..o e e e 5-18
DIRECTION IN(Pin34) ... .o, 5-18
DRIVE SELECT (Pin26) .......vvriiiiii e 5-18
SEEK COMPLETE (Pin8) ...ttt 5-18
TRACKO0O (Pin10) ...... .o, e 5-18
WRITE FAULT (Pin 12) .. ..o e e 5-18
INDEX (Pin 20) ...t e e e e 5-18
READY (Pin 22) ... e e e i 5-19
RDSOS MB(Pin32) ... e e 5-19
Disk Data /O Connector J3 ... ... it 5-19
DRIVE SELECTED (Pin 1) ... 5-19
MFM WRITE DATA(Pins 13and14) ...................coou... 5-19
MFM READ DATA (Pins 17 and 18) ............................ 5-19
Programming Registers ............ .o, 5-20
ID Register (774000) . ...ttt e e 5-20
ERROR/PRECOMP Register (774004) .............ccoiviueniunn... 5-21
DM NotFound (Bit 8) ...... ..., 5-21
TROOO Error (Bit Q) ..ottt e e, 5-21
Illegal/Aborted Command (Bit 10) ................................ 5-22
IDNotFound (Bit 12) ... oo e 5-22
CRCErmorID Field (Bit 13) ...t 5-22
CRC Error Data Field (Bit 14) . ...t 5-22
BACKUP REVISION/SECTOR ID Register (774006) ............... 5-22
DATA BUFFER Register (774010) ... 5-23
CYLINDER ID Register (774012) ........oiiii i, 5-24
HEAD ID Register (774014) . ..ot 5-24
STA 2/COMMAND Register (774016) ........ccvvrrreernnnannnnn.. 5-24
Restore ... e 5-24
Read Sector ... i 5-26

viii



Un
Ul
\l
b.)

5.5 7 4
5.5.7.5
55.7.6
5.5.7.7
5.5.7.8
55.79
558
5.5.8.1
5.5.8.2
5.5.8.3
5584
5.6
5.6.1
5.6.1.1
5.6.1.2
5.6.1.3
5.6.2
5.6.3
5.6.4
5.7
5.7.1
5.7.2

~J

CHAPTER 6

N —

1
1
1.
2

oo o

6.2.1
622
6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.8
6.3
6.3.1
6.3.1.1
6.3.1.2
6.3.2
6.3.2.1
6.3.2.2
6.3.3
6.3.3.1
6.3.3.2
6.3.3.3

BT T =To1 o’ A P 5-27
Format......................... e 5-27
ErrorStatus ..........cccoiiiiiiiinnnnnn e 5-28
Data ReGUest ...ttt it et e 5-2
Seek Complete ........covviiiiiiiiiininnn.. e e 5-28
Write Fault .. ... e 5-28
Disk Drive Ready ......... ..ot 5-28
STATUS/INIT Register (774020) .....cooiriiiiiiiiiiiieen. 5-29
OP ENDED ... e 5-29
RESET/INITIALIZE .. ... e 5-29
DR . e e 5-29
BUSY e 5-2%
General Sequence of Operation .............ooiiiiiiiiniiiiniinnnnnnn. 5-30
Read Sector, Write Sector, Format Command ........................ 5-30
Read Sector Command Follow-up Sequence ........................ 5-30
Write Sector and Format Command Preparation .................... 5-30
Write Sector and Format Command Follow-up Sequence ............ 5-30
Read After Write Verify Follow-up Sequence ......................... 5-31
Restore Command .............ciiiiiiiiiiiiiiieenneennnnn e 5-31
Initialization Sequence .............iiiiiiiiiiiiiiii i 5-31
SPeCIfiCatioNS ... ... e e 5-32
Environmental ......... ... . .. . . e 5-32
POWer . .o e 5-32

RD50/RD51 HARD DISK DRIVE

General Information .......... ... .. i i e 6-1
Related Documentation ................ccoiiiiiiiiiiiiiinineennnnn. 6-1
Hard Disk Drive . ........oiiiiiiiii ittt eeeieiiannns 6-2

Functional Components ............c..oiiieiiiiinnnneneennnnnnnnnnnns 6-2
L0 1073 77 T3 6-2
Drive Mechanism . ...ttt i it iieiaaeenanenns 6-2
Spindle Motor Control Circuit .............cciiiiiiiiiiieriinannn. 6-2
Power-Up Circuit . . . ...t et 6-3
Fault Detection CIFCUIt . .....itttnen it iieieennanennenens e 6-3
Seek CircUIt ...t e 6-3
Write CirCUit . ..o i i e e 6-4
Read Circuit . ... ..ot i i i i ettt 6-4

Theory of Operation ............c..iiiiiiiiiii e 6-4
Drive Mechanism Detailed Operations .....................cccoeeen... 6-4

Sealed Head and Disk Assembly (HDA) ........................... 6-4
Sensors and Hardware .................. ... .. ... .. .. i il 6-9
Spindle Motor Control Circuit Detailed Operations .................... 6-10
Motor Current Control ....... ...ttt i, 6-10
Spindle Motor Current Switching ......................ccoiviiin... 6-12
Power-up Circuit Detailed Operations ................................ 6-12
Reset Signal Generation ..............oiiiiiirireeeeannnnns 6-12
Up to Speed Signal Generation .................cccoviiiiinieennn.. 6-12
Recalibration Signal Generation ..................cciiiiiiiinnnnnnn 6-14

ix



6.3.3.4
6.3.3.5
6.3.4
6.3.4.1
6.3.4.2
6.3.4.3
6.3.4.4
6.3.5
6.3.5.1
6.3.5.2
6.3.5.3
6.3.5.4
6.3.5.5
6.3.6
6.3.7
6.4
6.4.1
6.4.1.1
6.4.1.2
6.4.1.3
6.4.1.4
6.4.1.5
6.4.1.6
6.4.1.7
6.4.1.8
6.4.1.9
6.4.1.10
6.4.1.11
6.4.1.12
6.4.2
6.4.2.1
6.4.2.2
6.4.2.3
6.4.3
6.4.4
6.4.5
6.4.6
6.4.7
6.4.8
6.4.9
6.4.10
6.5
6.5.1
6.5.2
6.5.3
6.6
6.6.1
6.6.1.1
6.6.1.2

Ready Signal Generation ..................ooiiiiiiiiiiinnenn.. 6-14

Recalibration Signal Generation Deselection ........................ 6-14
Fault Detection Circuit Detailed Operation .................cccuuu.... 6-14
Head Selection Malfunction Detection ......... e e e e, 6-16
Power Unsafe Detection .................cc.iiiiiiiiiniinnnnnn... 6-16
Write Circuit Unsafe Detection ...................cccviinnnn.... 6-16
Write Status Detection ............c.vuiinienene e aennannnn.s. 6-16
Seek Circuit Detailed Operation ...........covvutieieenninennnnn... 6-17
Head Direction Selection ...ttt iiinnnnnn.. 6-18
Step Pulse Selection .......... ..ottt e 6-18
Step Pulse and Direction Signal Conversion ........................ 6-18
Track O Monitoring . ..........ouiiiiiiiiiiiiii e iieeenann, 6-18
Seek Complete Indicator ............ccooiiiiiniiiireinnnnnnnnnn. 6-19
Write Circuit Detailed Description . ........coovviiiiiiieerennnnnn... 6-19
Read Circuit Detailed Description .............cccoiiiiiivinnennnnn... 6-21
Connector Descriptions ...............c..cuv..... et ettt e, 6-24
Connector J1, Read/Write Module ............ccooviiiiineennnnnnn.. 6-24
REDUCED WRITE CURRENT (Pin2) ........ccoovviiiinnenn... 6-26
WRITE GATE (Pin6) ..., R 6-26
SEEK COMPLETE (Pin8) .......cviiiiiiiii i, 6-26
TRACK OO0 (Pin 10) ... e 6-26
WRITE FAULT (Pin 12) .. ... i e 6-26
HEAD SELECT (Pin14 and 18) .................. e 6-26
INDEX (Pin 20) ....ooo i et et 6-26
READY (Pin 22) .o et 6-26
STEP (Pin 24) ..ot e s 6-26
DRIVE SELECT (Pin26) ......oonnuiiiiiiii i 6-26
DRIVE CAPACITY (Pin32) ..o, 6-27
DIRECTION IN (Pin34) ... ..o, 6-27
Connector J2, Read/Write Module ............... ... coiiirivann.. 6-27
DRIVE SELECTED (Pin 1) ..ot 6-27
MFM WRITE DATA(Pins 13 and14) .............ccvvvuuina... 6-27
MFM READ DATA (Pins 17 and 18) .............ccovivvvnn.... 6-28
Connector J3, Read/Write Module ...................ccvviivunn.... 6-28
Connector J4, Read/Write Module ................. e 6-28
Connector J5, Read/Write Module .................... o iviiiuinnn.. 6-28
Connector J6, Read/Write Module ...............c0oviiiinniunnnnn. 6-28
Connector J7, Read/Write Module .................................. 6-30
Connector J8, Read/Write Module ..................cciuiiinnnin.. 6-30
Connector J1, Motor Control Module ................................ 6-30
Connector J2, Motor Control Module ..........................c..... 6-30
Maintenance Procedures ............. .. ... i 6-31
Preventive Maintenance ................. . i, 6-31
Test Point Locations .......... ..ottt 6-31
Jumper/Dip Switch Settings .. ...t 6-32
SpecifiCations .. .........c..uiiiiiiii 6-32
RDS50 Disk Drive Specifications . ............ouueeeiie .. 6-32
Performance Specifications ............... ... 6-32
Reliability Specifications ......... ... ... oo, 6-32



6.6.1.3
6.6.1.4
6.6.1.5
6.6.2

6.6.2.1
6.6.2.2
6.6.2.3
6.6.2.4
6.6.2.5

CHAPTER 7

=~

1
1.1
1.2
2
7.2.1
722
7.2.3
7.2.4
7.2.5
7.2.6
7.3
7.3.1
7.3.1.1
7.3.1.2
7.3.1.3
7.3.1.4
7.3.2
7.3.2.1
7.3.2.2
7.3.3
7.3.3.1
7.3.3.2
7.3.3.3
7.3.4
7.3.4.1
7.3.4.2
7.3.4.3
7.3.4.4
7.3.5
7.3.5.1
7.3.5.2
7.3.6
7.4
7.4.1
7.42
7.42.1
7.4.2.2

Functional Specifications .................. ..o i, 6-33

Electrical Specifications ..o, 6-33
Environmental Specifications ..................................... 633
RDS1! Disk Drive Specifications ............. e, 6-34
Performance Specifications ..................... ... . i, 6-34
Reliability Specifications ........... ..., 6-34
Functional Specifications ....................cooiiiiiiiii .. 6-34
Electrical Specifications ................ ..o i 6-35
Environmental Specifications ................... ... ... ... 6-35

RX50 CONTROLLER MODULE

General Information ........ ... ... i i e 7-1
Related Documentation .................iiiiiiinieiiiiiiinennnnnnn. 7-1
Controller Module ........... ettt et e e i, 7-2

Functional Components ..............c.ceeiiiiieneeiiiiieeeeannnns 7-2
OV EIVIEW ..ottt et e e e e e 7-2
CTI Bus to Controller Memory Interface ............................. 7-3
Microprocessor to Controller Memory Interface ....................... 7-4

" Disk Control and Status Interface ...................cccoiiiiiinn.... 7-4
MFM Write Data Interface ........... P 7-4
MFM Read Data Interface .................. oo, 7-4

Theory of Operation ...............coiiiimunnnnnnnnn. S 7-5

CTI Bus to Controller Memory Interface Detail ....................... 7-5
RXS50 Module Initialization .................cciiiiiniiininn... 7-5
Interrupt Signal Generation ..................cciiiiiiiiiin... 7-8
RXS50 Module Acknowledgment .................. ... ..., 7-8
Host Processor to Controller Memory Accessing .................... 7-8

Microprocessor to Controller Memory Accessing ...................... 7-10
Command and Status Register Accessing ............ e, 7-10
Sector Buffer Memory Accessing ...........ccovviiiiiininnnnnnnnnn. 7-12

Disk Control and Status Interface ........................ ... 7-13
Control and Status Signal Processing .....................cooo.an.. 7-14
Drive Select Signal Conversion ...............cciiiriiiiiinnnn... 7-14
Drive Control Signal Gating .............cccoiiiiiiiiiiiiinnnn... 7-14

Write Data Interface Function ....... .. ... .. ... i, 7-15
Write Data Bytes to Floppy Controller Transfers .................... 7-15
MFEM Encoding . ........cooiuiiiiiiiiiiii i 7-17
Write Data Precompensation ...................c.ciiiiiiinenn... 7-17
MFM Write Data Synchronization .............. [ 7-17

MFM Read Data Interface. .................c. o iiiiiiiiiiiiinnnnn.. 7-18
Data Separator and Phase-Locked Loop Operation .................. 7-18
Read Data Byte Conversion and Transfer .......................... 7-19

Module Data Flow ......... .. .. 7-19

Detailed Connector Descriptions ............ccoiiiiiiiiiiiiiennnnnns 7-20
CTIBusInterface J1 ... ... .. . . 7-20
Drive Interface Connector J2 ............ ... . . . . ... 7-22

TKG43 L Output Signal ........ ... 7-23
SEL O through SEL 3 Output Signals .............................. 7-23

xi



74.2.3
7.4.2.4
7.4.2.5
7.4.2.6
7.4.2.7
7.4.2.8
74.29
7.4.2.10
7.4.2.11
7.4.2.12
1.5
7.5.1
1.5.2
7.5.2.1
7.5.2.2
7.5.2.3
7.5.3
7.5.3.1
7.5.3.2
7.5.3.3
75.3.4
75.4
7.5.4.1
71.5.4.2
7.5.4.3
7.5.4.4
1.5.5
7.5.5.1
71.5.5.2
7.5.5.3
1.5.6
7.5.6.1
7.5.6.2
7.5.6.3
7.5.7
7.5.7.1
7.5.7.2
7.5.7.3
1.5.7.4
7.5.1.5
7.5.7.6
7.5.8
7.5.9
7.5.10
7.5.11
7.5.12
7.6
7.6.1
7.6.1.1

TKOO LInput Signal ...... ... ... ... 7-23

MOTOR PWR ON L Output Signal .............ccooiiii. ..., 7-23
DIR Output Signal ... i 7-23
STEP LOutput Signal ............c.cciiiiiiiiiiiiiiiiiiian.. 7-23
WRT DATA L Output Signal .............ccciiiiiiiiiinn. ... 7-23
WG L Output Signal ... ... 7-23
INDEX L Input Signal ........................ S e 7-23
WRTPRT LInput Signal .............. i, 7-23
RD DATA LInput Signal ......... ... ..ottt 7-23
READY Input Signal ........ ... 7-23
Programming ....... ... .. i e 7-24
RX51D Identification Register (X00) ........... ..., 7-25
RXS5CS0 Register (X04) ... 7-25
Command Mode Bits ....... ... .. 7-25
Maintenance Status Mode ............. ... ... i, 7-27
Read/Write Status Mode ........... ..., 7-28
RXSCSI Register (X06) . ... 7-28
Command Mode Bit ...... ... .. i 7-28
Maintenance Status Mode .......... ... ... .. i, 7-28
Read/Write Status Mode ......... ..., 7-28
Extended Functions Mode ............ ... ... i it 7-28
RXSCS2 Register (X10) ..ottt 7-30
Command Mode ......... ... ..t 7-30
Maintenance Status Mode ........... ... ... ... 7-30
Read/Write Status Mode ............ ... ..., 7-30
Extended Functions Mode ......................... PP 7-31
RXS5CS3 Register (X12) ..ottt 7-31
Maintenance Mode Status ............ ...t 7-31
Read/Write Status Mode ..., 7-33
Extended Functions Mode ............ ... ... .0 iiiiiiiinnnnn.. 7-33
RXS5CS4 Register (X14) . ..viiiiiii i e 7-34
Maintenance Status Mode ............... ... i, 7-34
Read/Write Status Mode ........... ... .. 7-34
Extended Functions Mode ............... ... oo, 7-35
RXSCSS Register (X16) ... 7-35
Read With Retries (000) ........ ..., 7-36
Write Sector With Deleted DATA MARK (001) ................... 7-36
Report Format Parameters of Selected Diskette (010) ................ 7-36
Set Format Parameters of Selected Diskette (011) ................... 7-36
Report Controller Version Number (100) ........................... 7-37
Read and Compare (101) ....... ... .. i, 7-37
RXSEB Empty Data Buffer (X20) ..., 7-37
RXS5CA Clear Address (X22) ..o 7-38
RXS5GO Start Command (X24) ...ttt 7-38
RXSFB Fill Sector Buffer (X26) ..o, 7-38
Command and Status Register Summary ............................. 7-38
General Operating Sequence ...............ouuuuiemmeinnnnnnnnn... ... 1-39
Read/Write Operations ...............oieiieeeini s 7-40
Read/Write Status ......... ... i 7-41

Xii



90 90 00 90 00 G0 00 00 00 00
G e o
W N =

DO et et bt ek et et b e ek

%o %o
N
[\

8.2.3
8.2.4
8.2.5
8.2.6
8.2.7
8.3
8.3.1
8.3.1.1
8.3.1.2
8.3.1.3
8.3.1.4
8.3.1.5
8.3.2
8.3.2.1
8.3.2.2
8.3.2.3
8.3.3
8.3.3.1
8.3.3.2
8.3.3.3
8.3.3.4
8.3.4
8.3.5
8.3.5.1
8.3.5.2
8.3.5.3
8354

Maintenance Operations ..........ciieeerunerennronnneeeneeenannnn. 7-41

Maintenance Status ...........oiiiiiiii i 7-41
Controller Initialization and Self-Test Sequence ....................... 7-41
Specifications .. ...t 7-43
Electrical Specifications ................ciiiiiiiiiiiii i, 7-43
Environmental Specifications ............. ..o, 7-43
Physical Specifications ............ ... 7-43

RX56 DUAL DISKETTE DRIVE

General Information ...................cciiiienn.. et 8-1
Related Documentation ..................... O, 8-1
RX50 Dual Diskette Drive ........uoiiiini e 8-1
Physical Description ......... ...ttt 8-2
Diskette Description ...ttt 8-2

Diskette Handling and Storage ...............cccviiiiiiiinn... 8-3
Write Protection of Diskettes .............. ... ... iiiiiiiiiinn... 8-4
Diskette Loading/Unloading ................cooiiiiiiiiiiiniann... 8-4
Configuration Options ..........cciiiiiiirit ittt iiiiaaaaannnnn. 8-4

Functional Components .............c.ciuueeeeereeeeerereennneeeeeannnn 8-6
Seek and Interface Module Functions ................ccoiiiiiat. 8-6
Motor Control Module and Spindle Motor Function ................... 8-7
Head Load Solenoid Function ............. ..., 8-8
Sensor Functions .......... ... . i e 8-8
Stepper Motor Function ................. .. i 8-8
Read/Write Module Function ................. .. ... it 8-8
RXS50 Drive Set-up Sequence ...........c.ccoviiiiiiiineinnnniinninn.. 8-8

Theory of Operation .......... ... ...ttt iiiiiaiaanannn. 8-8
Drive Mechanism . ... ... i e 8-9

Diskette Positioning Mechanism ................c.cciiiiiiiinn... 8-12
Spindle Drive Mechanism ............cciiiiiiiiiiiniiiieiennnnnn. 8-12
Head Positioning Mechanism ................ .. .. ... ... .. ..., 8-12
Head Load Mechanism ................c0iiiiiiiiiiniiiiinnnnnn. 8-13
SeNSOrS ... e et 8-13
Select Circuit Detailed Operation . ............... ... ... i, 8-14
Drive Select Circuit ..........ciiiiiiiiii i, 8-14
Motor Enable Circuit ............. .ot 8-16
Head Load Circuit ... ... ... i it 8-16
Motor Control Circuit . .......... ittt 8-16
Frequency to Voltage Converter ............c..oiiiiiiniiiiinnnnnnnn 8-18
SUMMET . .. 8-19
Integrator ...... ..ot 8-19
Gain Amplifier and Current Limiter ............................... 8-19
Head Load Solenoids and Indicators ................ccoiiiiiiiinn... 8-19
Status CirCUIt ..ot 8-19
Write Protect Status Circuit ...... ... ... i, 8-23
Diskette Present Status Circuits ..............00iiiiiiiiiiiiinnnnn. 8-23
Output Driver ... e e 8-23
FS V Monitor ... 8-23

xiii



8.3.6 St AIUS SEMSOTS ..ttt e e 8-24

8.3.6.1 Index Sensor ...ttt i et e e e 8-24
8.3.6.2 Diskette Present and Write Protect Sensor ......................... 8-25
8.3.7 Stepper Motor Circuits ..........oviiiii i iiieeeiieeennninnnnnn. 8-26
8.3.7.1 Stepper Motor Driver ... it 8-26
8.3.7.2 Track O Sensor . ....iiiiiiti i it ittt eee ettt einnanenns 8-28
8.3.7.3 " Track O Status CIirCUit . ... ....oneen ettt et eeaneanene. 8-28
8.3.8 Read/Write Interface Circuit .........ccoiitiiiriiriireeinnnneennns 8-28
8.3.8.1 Write Driver Circuit . ... ..ottt i it iireineennns 8-28
8.3.8.2 Erase Gate TImer ....... ..ottt ittt iineeinaennns 8-31
8.3.8.3 Output Driver . ... . i i i i ettt 8-31
8.3.9 Write CIrCUIL . . .ottt ittt i ittt it et e e cteeenrenaarnnnns 8-31
8.3.9.1 Write Current Generator ......... e ettt 8-33
8.3.9.2 Voltage Reference ...........coiiiiiiiiiiiiiiiiiiiiiiiieeneennn. 8-33
8.3.9.3 F12 V Gate ..ot e e e ettt 8-33
8.3.94 Differential Write Switch ......... ... o i 8-33
8.3.9.5 Erase Gate Generator ............c.cvuu.. et 8-33
8.3.9.6 L 81 LT o) (=3 AP 8-34
8.3.10 Read CircUit ... ..o i i it ittt ireeeenanenennnens 8-34
8.3.10.1 Read Amplifier. ... i i ittt it ieaennnnnns 8-36
8.3.10.2 MultipleXer ... ... e e 8-36
8.3.11 Write/Read Head . ...ttt it ittt e i iieenens 8-37
8.4 Intermodule Signal Definitions ..............cciiiiiiiiiiiieeennnnnn. 8-37
8.4.1 Seek and Interface/Controller Module Connector J1 ................... 8-37
84.1.1 TKG43 LInput Signal .......... ..ottt iieeennn 8-39
8.4.1.2 DRIVE SEL O thru DRIVE SEL 3 Input Signals ................... 8-39
8.4.1.3 TRACKO LOutput Signal .............ccoiiiiiiiiiiiiiiiann.. 8-39
84.14 MOTOR ON L Input Signal ....... ... .. 0ottt 8-39
8.4.1.5 DIRECTION Input Signal ......... ..ottt 8-39
8.4.1.6 STEP L Input Signal ........ .. ..o it 8-39
8.4.1.7 WRITE DATA LInput Signal ...........cciiiiiiiiiiiiiinnnnn. 8-39
8.4.1.8 WRITE GATE L Input Signal ................cciiiiiiiiinnnnn. 8-39
8.4.1.9 INDEX L Output Signal ..........cciitiiiiiiiiiiiiiiiineeeennn. 8-40
8.4.1.10 WRITE PROTECT L Output Signal ...................cccvinn... 8-40
8.4.1.11 READ DATA L Output Signal .............ociiiiiiiiiiinnennn.. 8-40
8.4.1.12 READY Output Signal ...............ciiiiiiiiiiiiiiiiiiiannnnn. 8-40
8.4.2 Seek and Interface/Motor Control Modules Connector J4 .............. 8-40
8.4.2.1 MPWR H Input Signal ........... ... i, 8-40
8.4.2.2 SIDE ALInput Signal .............ciiiiiiiiiiiiiiiieennnnnnn. 8-40
8.4.2.3 SIDE B L Input Signal ...........c.cciiiiiiiiiiiiiiiiiannnnnn. 8-40
8.4.3 Seek and Interface/Read Write Modules Connector J9 ................. 8-41
8.4.3.1 DCOK LOutput Signal ...........coiiiiiiiiiiiiiiiiieeeannnnn, 8-41
8.4.3.2 TWRITE L Output Signals ...........ccoiiiiiiiiiiiiiiiianan., 8-41
8.4.3.3 RDATAHInputSignals ...............iiiiiiiiiiiiiiiiinnn. 8-41
8.43.4 W GATE LOutput Signal ............. ..., 8-41
8.4.3.5 WRITE CURRENT SWITCH Output Signal ...................... 8-41
8.4.3.6 ERASE GATE L Output Signal ..................cciiiiiiinnnnn.. 8-41
8.4.3.7 SELALOutput Signal ............. i 8-41
8.4.4 Seek and Interface Power Connector J3 ....... ...t 8-42

Xiv



8.4.5
8.4.5.1
8.4.5.2
8.4.5.3
8.4.5.4
8.4.5.5
8.4.5.6
8.4.5.7
8.4.6
8.4.6.1
8.4.6.2
8.4.7
8.4.7.1
8.4.7.2
8.5
8.5.1
8.5.2
8.5.3
8.5.4
8.5.5
8.5.6

CHAPTER 9

9.1
9.2
9.3
9.4
9.5
9.6
9.6.1
9.6.2
9.6.2.1
9.6.2.2
9.6.2.3
9.6.3
9.6.3.1
9.6.3.2
9.7
9.7.1
9.7.

‘Seek and Interface Connectors J2, J5, J6, J7, J8, J10, and J17 ......... 8-42

Side A Switches and Indicators Connector J2 ............... ... ... 8-42
Track O Sensor Connector J5 ........coiviiiiiiiiiinniiininnnn, 8-42
Side B Head Load Solenoid Connector J6 .................ooooe... 8-42
Stepper Motor Connector J7 ...t 8-42
Side B Switches and Indicators Connector J8 ....................... 8-43
Side A Head Load Solenoid Connector J10 ........................ 8-43
Drive Select Jumper J17 ... e 8-43
Motor Control Modules Connectors J4, J11, J16 ... .. ... ... ... ... ..., 8-43
Spindle Motor Connector J11 ..., 8-43
Front Panel Operational Indicators Connector J16 .................. 8-44
Read/Write Module Connectors J9, J14, J15 ... ... i ... 8-44
Side A Read, Write, and Erase Head Connector J14 ................ 8-44
Side B Read, Write, and Erase Head Connector J15 ................. 8-44
Specifications .........cviiiiiiii i e e 8-45
Performance Specifications ............ccoiiiiiiiiiiiiiieiiiiiinan. 8-45
Reliability Specifications ...............ooiiiiiiiiiiiiiiiiiiiiia. 8-45
Functional Specifications .............cciiiiiiiiiiiiiiiiiiiiin.., 8-46
Electrical Specifications ............oiiiiiiiiiniiiiiiiieeennennnnnn 8-46
Environmental Specifications ........... ... ... ittt 8-46
Mechanical Specifications ..............ccoiiiiiiiiiiiiiiiiiiiiiia 8-46
RD52-A DISK DRIVE
INtrodUCHION . ..ottt e e 9-1
Product Description .. ........uuteint ittt e 9-1
“Identifying Your RD52-A Disk Drive ............ ..o, 9-1
RD52-A General Specifications ..........c.ooiiiiieiiiiiiiiiiiiiann.. 9-3
Related Documentation . . ..........ouruuiiiieaneeerunnereennenennannns 9-3
RD52-A (30-21721-01) Disk Drive ....ccocoviniiiiiii i 9-4
GeNeTAl ..ttt eieea e 9-5
SPeCfICAtIONS . ...\ttt ittt e e 9-5
Physical Specifications .............ccoitiiiiiiiiiiiiiiiiiiinnn, 9-5
Performance Specifications ...............cciiiiiiiiiiiiiiiiiie.. 9-6
Functional Specifications . ............... ... .. ... .. i 9-6
Power REQUITEMENLS . ...\ \vuttt et eeaaneee e eiainaeneeennneens 9-6
) T O 520} /7=) O 9-6
DC Power Comnector ...ttt eiiiiennen.. 96
Physical Description ...........c.oiiiiiiiiiiiiiiiiii i 9-8
RD52-A Drive Mechanism .......... ... it 9-8
Base Casting .......... e e e 9-8
DC Spindle Drive Motor ... 9-8
ISk StaCK .ottt e et 9-9
Head Stack ..ooiiiiiii i et ettt s 9-9
Optical Encoder ....... ..ot e 9-9
Rotary PoSitioner . .. ........oiiiiiiiiiii i 9-9
Automatic Actuator Lock ... i 9-9
Electromagnetic Interference (EMI) Band ............................ 9-10
Alr Filtration . ... e 9-10

XV



9.8
9.8.1
9.8.1.1
9.8.1.2
9.8.2
9.8.3
9.84
9.8.4.1
9.84.2
9.8.4.3
9.8.5
9.8.6
9.8.6.1
9.8.6.2
9.8.6.3
9.8.6.4
9.8.6.5
9.8.6.6
9.8.6.7
9.8.7
9.8.8
9.8.8.1
9.8.8.2
9.8.8.3
9.8.9
9.8.9.1
9.8.9.2
9.8.9.3
9.89.4
9.8.9.5
9.8.9.6
9.8.9.7
9.9
9.9.1
9.9.1.1
9.9.1.2
9.9.1.3
9.9.2
9.9.2.1
99.2.2
9.9.2.3
9.10
9.10.1
9.10.2
9.10.2.1
9.10.2.2
9.10.2.3
9.10.3
9.10.3.1
9.10.3.2

OPeration .. ...ttt e 9-11

Operator Functions .......... ... oo, 9-11
Drive Select ... ..ot e 9-11
Control Cable Termination ...................ccoiiiiiinnnennnn. .. 9-11

Functional Description ............. ... i, 9-12

Drive Electronics ...........oiiuiiiiii e 9-12

Encoder PCB ... ... i i 9-14
AGC Circuit ... e e 9-14
P1 and P2 Signal Generation ...............ccoouiiiiennnnnnnni.n. 9-14
Track O ... 9-16

Drive Control PCB . ... ... i 9-16

Actuator Positioning Circuits . ............c.oiviiiiiinennnnn i, 9-18
Actuator MiCrOproCeSSOr . ... ..uvtein it 9-18
Recalibration .................. ... ... ... e 9-18
AGC Function ..o e 9-18
On Track Servoing (Coarse) ............ccvuiiiniineenannnnnnnn... 9-18
Fine Servoing .. ... ..o 9-18
Ramped Mode Seeking . ............. ..ot 9-18
Slew Mode Seeking ..............ooiiiiiiiiiii 9-18

Write Data Circuits . .........ooioii e e 9-19

Read Data Circuits ...............ooiiuiiniiii e, 9-20
Low Pass Filter/Differentiator .................................... 9-20
Zero Crossing Detector .............coiiiiiiiiinaain. 9-20
Droop Ignore Circuit .............ooiiiiiii i 9-20

Motor Microprocessor . ............o.uuuiiniiin e, 9-21
Description ... ... i 9-21
DC Motor Control . ........ueuuriiiie e 9-22
Motor Current ...........oooiiuiiiiiei e 9-22
DC Motor Drive Circuit .............ccoiieiiiieannnn . 9-24
WEDGE and INDEX Signals ...........cooovviiinniininnnn. 9-25
WRITE FAULT . ... e 9-25
Power Faults . ... ... . . 9-25

Interface ... .. ... i 9-26

Control Signal Interface ........... ... .. ... i 9-26
General Description .............couiiueieunne 9-26
Driver/Receiver . ... i 9-28
Control Signal Descriptions ....................ooiiiiinenn. ... 9-28

Data Signal Interface ............ ... ... .o 9-30
General Description ........... ...t 9-30
Driver/Receiver ... ... ..o i 9-30
Data Signal Descriptions ................couuuuruunrun . 9-32

RD52-A (30-23227-02) Disk Drive ... ..oveve e, 9-32

General ... 9-32

Specifications ......... ... 9-32
Physical Specifications ................. ... .. ... .. . 9-32
Performance Specifications .................. ... ... .. . .. .. ... ... 9-34
Functional Specifications ............. ... ... ... . 0 9-34

Power Requirements .................oooioiinn i, 9-35
DC Power . ... 9-35
DC Power COnnector . ..........ououiiuiene e 9-35

xvi



0 \0 101010 10 10 10 10 0 10 0 0
O o T o T o B N e e R S
Nb—‘;—‘;—‘;—‘i—dh—lb-—
[« QL TN SR I o R

[N T S I N T NS I e L I
e . e e e .

P ek sk
DO =

Physical Description . .....cuvuretintii it 9-36

ASSEIMIDIIES . .ottt e e i e 9-36
Read/Write Interface PCB ... ittt eeeeanns 9-36
Spindle/EMA Drive PCB .. ... . e 9-36
Servo Control PCB . ..o e 9-36
Spindle Drive Mechanism ........... ..o 9-36
Positioning Mechanism . ...............ooiiiiiiiiian, e 9-36
Read/Write Heads and Media ..........coviiienineeneennanennnnn. 9-38

Air Filtration System ......... ... it 9-38

(573 14 ) R 9-38
Operator Functions ............cccoiiiiiiiiiiiiiiiiiinnnnnnnaanannns 9-38
rive Select ... .. e e 9-38
Control Cable Termination ............coviiiiiiiiiininnvnnnann.. 9-38

Drive Organization .............o.uuiuiiiiiiiiireerereneneeaeennns 9-39

Power Sequencing ............coeiuiiiniiiii i 9-39

Microprocessor Wake-Up Timing ..............coiiiiiinas, 9-39
Spindle Open Loop Acceleration Ramp ............ ...t 9-39
Spindle Driver ..... ... .ot e 9-40
Servo Control of the Spindle ......... ittt 9-40
Watch-Dog Inhibitor .. ... 9-40
Actuator Disabling ........... . . i 9-41
Carriage Latch Release ......... ... ... it 9-41
Automatic Rezero Routine ............coiiiiiiniiiiii i, 9-41

Fault Finding ...ttt iiiiieiiiiiiaeans 9-41
Error Detection ...t i e e i 9-41
Power Fault Status Inhibitor ...................... e 9-41
Power Faults ... ...ttt it cian s taneneenes 9-42

Interface Operations ... ........coiuieeeeeeoineeneeenrrnannnnenaennn 9-43

Interface LOgIC .. vvii it et e s 9-45

Servo OPerations . ......ueuuuieeieeereeeronnnneneeereeinnnnnanennns 9-46
VeloCity LoOp .. oottt it e e e 9-46
Servo Status Reporting .. ...t 9-46
Window Generator .. ......iiteriiie e iiieeeaeeeeaeneeaaaennns 9-47
Index Reporting ........cueuiiiiieiiiiiiii ittt 9-47
Servo AGC Circuit .. ...t 9-47
EMA Driver Circuit ............ccovvuvnenn.. P 9-47

Read/Write Operations . .. ........eutnrerereneneneaeeneneaeaeaceenns 9-47
Write Operations ... ......uuuueeeeeeeereennnennanannnnnnannunenns 9-49
Read Operations . ........eoueieineneenennnnnenenenneeeneeennnn 9-49
Read Channel/Analog ...........oiiiiniiiiiin i, 9-49
Read Channel Digital ............cuiiiiiiiiiiiiiiiiiiiiia., 9-49

Y70y ot 9-50

Interface CONMECIOTS . .. iuttetee e teee e tiee e eiieaeennaaaennaanns 9-50

Control Signal Interface ........ ... .. i i 9-50
General ... e e 9-50
Driver/ ReCeIVer . ..ot i 9-52
Control Signal Descriptions .. ...... ...t 9-52

Data Interface Signals .. ... . ..ottt 9-54
(€ 7= 1) 1 U 9-54
Driver/ ReCeIVET ...t e e e 9-54
Data Signal Descriptions ............ .. i, S 9-55



APPENDIX A DIAGNOSTIC, ERROR, AND DEVICE CODES

FIGURES
1-1 The Professional 300 Series Block Diagram .............................
1-2 TMS Hardware Components ...............couueeinneeenneannnnnnnnn..
1-3 TMS Module Installation .......... ... ... .. 0 iiiiiiiiiiiiinnnnnn..
1-4 Telephone Management System (TMS) Block Diagram ...................
1-5 8031 Microprocessor Subsystem .............coviuiinineiinennennnnnn..
1-6 Program Memory Read Cycle Timing ................ccovvvieuvnunnn...
1-7 Data Memory Read Cycle Timing ............c.viiiiiiiinnnnnnnnnnn..
1-8 Data Memory Write Cycle Timing ...............cooviiiiiinennennnn...
1-9 CTI Bus Interface Circuit Subsystem ..................coiivieennin...
1-10 Memory Subsystem ......... ...
1-11 I/O Processing Subsystem ...............cciiiiiiiiiiiii i,
1-12 CODEC Circuit Subsystem .............ouiuiiiiiiininnennnnnnnn.
1-13 DTMEF Circuit Subsystem ........... ...t
1-14 212A Modem Circuit Subsystem ..............cccviiiiiinieinnnnann.
1-15 Crossbar Signal Switch Functional Diagram ............................
1-16 Call Progress Tone Detector Functional Diagram ........................
1-17 TLI Module Functional Diagram ................................o....
1-18 DTCI1-B Voice Unit . ........coiiiiiiiiiii ittt
1-19 Voice Unit Functional Block Diagram .........................cccuo....
2-1 Professional System Hardware Components .................ccuvuunr.n.
2-2 CP/MOption Module ....... ... i,
2-3 Block Diagram ...
2-4 CTI Bus Interface Circuits ...ttt enennnann.
2-5 Z80 Microprocessor CIFCUILS . ... ....uutenrten et innt e eeaaeennennnns
2-6 Z80 Status Register Circuits ..............couiirtinneennnnnannnnnnnn.
2-7 Z80 Microprocessor Firmware Logic ..............oviiiineinnn ..
2-8 RAM Logic Circuits .......... .ottt eaennns
29 Status Register Bit Assignments ..................ccoiiiiiiennnnninnnn..
3-1 DECNA Option Module, Transceiver Cable 5 Loopback Connector
3-2 Ethernet Elements (Example) ........... ... ... 0o iiiniiinnnin..
3-3 Ethernet Frame Format .......... ... ... .. ... ... ... .. . o iiiiiiii...
34 DECNA Option Module Major Functional Block Diagram ...............
3-5 DECNA Ethernet Interface ...............cooiiiiiniin ...
3-6 CTIBusInterface ............c.oiiiiiiiiiii e,
3-7 Bus Transceivers, Bus Command Registers, and Control Clrcum'y
3-8 Memory Access Register ............... . i,
3-9 Control Register (Command Control Latch) .............................
3-10 Control Register Bit Values ............... ... oiiiiiiiiinnnnnnnnnn.
3-11 Memory Read Base Address Register and Write-Only Latch, and

Base Address Comparator .................iiiiiiii i
3-12 Dual-Ported Memory Base Address Register Bit Value ...................
3-13 : Option ROM, Address ROM, and ROM Address Logic ..................
3-14 Dual-Ported Memory .. ...t
3-15 Dynamic RAM .. ... . .
3-16 CTI Write/NI Write Selection ................ oottt

xviii



M(IILIIILAUI

\DOO\lé\Lh-hw

AN A
WO ND rt
(o]

O"\?\O\
SN D o

6-7

2
\O 0o

6-10
6-11
6-12
6-13
6-14
6-15
6-16
6-17
6-18
6-19
6-20
6-21
7-1
7-2
7-3
7-4
7-5
7-6

Dual-Ported Memory Controller ................cooooinuini o 3-24

CTI Read/Write Decoder . ...........ooouiuune e 3-28
Port A o 3-29
Port B .. 3-31
Ethernet Interface ................ . ... .. i 3-35
Ethernet Controller ..................o.oooiiniiiie i, 3-35
Ethernet Serial Interface ..................................... ... .. 3-39
Manchester Encoded Data .....................cooooueiiii i 3-41
Broadband Compatibility Circuit .................coooienon e 3-42
Professional 380 EBO Physical Layout ..............................._ 4-1
Extended Bitmap Option Functional Block Diagram ..................... 4-3
Connector J1 Pin Assignment ....................ooouiiiii i 4-6
Controller Module System Relation .........................cooiii .. 5-1
Controller Module ...............ooiiiiniiin i 5-2
Controller Module Block Diagram ......................ooeieeoooo. .. 5-3
CTI Bus Interface Circuits ..............oouueeuuneneen . 5-7
Microprocessor (uP) Control Circuits .................coovueeennnn. .. 5-9
Disk Control and Status Circuits ... .......oooeuninrrene 5-10
Modified Frequency Modulation (MFM) Write Data Circuits .. ........... 5-11
MFM Read Data Circuits ...............oouiueeinees 5-13
Controlier Module Data Flow Diagram . ....................... ... ... 5-15
Controller Module Interface Signal Flow ........................... ... 5-16
Hard Disk Drive System Relation ................................... .. 6-1
Hard Disk Drive ... 6-3
Simple Block Diagram ................ . .. . 0 6-3
Stepper Motor and Head Carriage Assembly .......................... .. 6-5
AirFlow Top View ... 6-7
Air Flow Side View ....... ... i 6-8
Spindle Motor Control Circuit Detail ...................... ... ... ... .. 6-11
Power-up Circuit Detail ................................. ... ... ... 6-13
Power-up Sequence Timing .................oooouiiinii 6-14
Fault Detection Circuit Detail ...........................0. 0 . 6-15
Seek Circuit Detail ................ .o i 6-17
Seek Circuit Timing ............ooo i 6-19
Write Circuit Detail ............ o i 6-20
Write Data Timing .. ............ .. 6-21
Index Signal Timing ......... ... i 6-21
Read Circuit Detail ........... .. .. .. ... .. .. ... . . 6-22
Read Data Timing .............ooouiineeineen 6-23
Interface Signal Connections .................... ... .. . 0 o i . 6-24
I/O Connector LOCAtIONS . .......ueeee e 6-25
Internal Connection Locations ................ ... 6-28
Read/Write Module Test Point Locations ..................oooveonono ... 6-31
RX50 Controller Module System Relation ............................ .. 7-1
RX50 Controller Module ...............oooiiu o 7-2
RX50 Controller Module Block Diagram ............................. .. 7-3
CTI Bus to Controller Memory Interface Circuits ......................... 7-6
Microprocessor to Controller Memory Interface Circuits . ................. 7-11
Disk Control and Status Interface Circuits ....................ooooo ... 7-13

Xix



1 1 |

'
kot ket ok et i et \O OO0 =~

[\
QOO AN WN=O

\l\l\l\l\l\l\l'\l\l\l\lﬂ\l\l\l

|
N
—

7-22
7-23
7-24
8-1
8-2
8-3
8-4
8-5
8-6
8-7

8-9

8-10
8-11
8-12
8-13
8-14
8-15
8-16
8-17
8-18
8-19
8-20
8-21
8-22
8-23
8-24
8-25
8-26
8-27
8-28
8-29
8-30
9-1

MFM Write Data Interface CircuitS .......coiiiiinniieiienenannnn. 7-16

MFM Read Data Interface Circuits ........coitieiniinrinnennnernenenn. 7-18
RX50 Controller Module Interface Signal Flow ......................... 7-21
RX5CSO0 Command Mode Bit Definitions .............coiiiiiiiiniinnn. 7-25
RX5CS0 Maintenance Status Mode Bit Definitions ...................... 7-27
RX5CS]1 Command Mode Bit Definitions .............ccviiieiiiiiinnn. 7-28
RX5CS2 Command Mode Bit Definitions ........... e 7-30
RX5CS2 Extended Function Mode Bit Definitions ...................... 7-31
RX5CS3 Maintenance Mode Status Bit Definitions ...................... 7-32
RX5CS3 Extended Functions Mode Bit Definitions (Report) ............. 7-33
RX5CS3 Extended Functions Mode Bit Definition (Set) ................. 7-33
RX5CS4 Maintenance Status Mode Bit Definition ....................... 7-34
RX5CS4 Read/Write Status Mode Bit Definition ........................ 7-34
RX5CS4 Extended Functions Mode Bit Definition ...................... 7-35
RXSCS5 Bit Definitions ... .ovit ittt ittt ieeineeananennans 7-35
RXS5CSS5 Selectable Extended Functions .............coiiiiiiiiiiinnn.. 7-35
RXSEBBit Definition ... ovvitt et iie it teeeeeeeneaenaeneeannnns 7-37
RXSFB Bit Definition . ... ..oooitttiiiint ittt iieeeieeaeannanannnns 7-38
RX50 Dual Diskette System Relation .................... ..., 8-1
RX50 Dual Diskette Drive .......ciiiiiniiiiiiiiiiiiieiieraneannenns 8-2
The 5.25-inch DisSKette .. ...coviiiiiiiii ittt ieteireneennaeennnnns 8-3
Write Protect Tab Application ..............cciiiiiiiiiiiiiiiniinnnn. 8-4
Opening Access DOOTS .......oiiiiiiiiiii it 8-5
Inserting Diskette .......... et e e e 8-5
Closing Access DOOTS .. ..ot e i e 8-5
Simple Block Diagram ... .........oiiieieiieeiae i 8-7
Mechanical Detail . ......ooninii i i i ittt 8-9
Mechanical Operation .. ...........c.eeeeeeiiinniieenaennannnnnneeeenns 8-10
Select CIICUIL ... oottt ettt it ettt et et ta e ie e iaeaaanaannns 8-15
Motor Control Circuit . ...ttt ittt it eiieennenens 8-17
Motor Control Wave FOrms ...ttt iiiiiiernanann 8-18
Connections to Head Load Solenoids and Indicators ..................... 8-21
Status CIrCUIL ..ottt ettt ettt ittt et ettt e ettt eterinnannns 8-22
Status Circuit Timing Relationships ............. ... .. 8-23
R T=] 1Yo SR AR 8-24
Stepper Motor CirCuit ... ...ttt 8-26
Stepper Motor Timing Relationships ............. ... ... ..o it 8-27
Read/Write Interface Circuit ...ttt ii i iieiaanns 8-29
Write Data Timing Relationships ............ccoiiiiiiiiiiiiiiinnnnnn. 8-30
Read Data Timing Relationships ......... ... .. iiiiiiiiiiiiinnnn.. 8-30
B T o3 O8] 1111 A AR 8-31
Write Data to Head Current Conversion .........cooviiiiiinninernennnn. 8-33
Read CarCUIL ..ttt ittt e ettt et et et ettt e 8-35
Head Signal to Read Data Conversion .................ccoiiviivnnnnn.. 8-36
RX50 Controller Module and Drive Interface Signal Flow ................ 8-38
Seek and Interface Module Connector Locations ......................c... 8-39
Motor Control Module Connector Locations ..............ccciveunvnn... 8-43
Read/Write Module Connector Locations ............. ..., 8-44
RD52-A ID Label Location . ....ooviin it e e 9-2

XX



RD52-A Part Number Location ........uueeeeneeeeee e, 9-2

RDS2-A Disk Drive ........ciiiiii ittt ettt 9-4
Drive Startup Current Profile .. ... . ... i 9-6
3 GOm0 . Lttt e e e e 9-7
RD52-A Mechanical Layout ............ccoiiiiiiiiiriinnieninnnn.. 9-8
Air Filtration System ........ ...ttt ettt 9-10
PCB Jumper/Terminator Locations ...............ceveeviiiinnnnnnnn... 9-11
RDS52-A Block Diagram ...........oiiiiiiiiiiiiii it 9-13
RDS52-A Drive EleCtronics . .......ooutetiiiiiiiii i 9-13
Encoder PCB Block Diagram ...............ciiuiiineinninnnennnnnn... 9-14
AGC Circuit .. ..ottt it i it e i e e e, 9-15
Pl and P2 Generation . .........oiiiiiiiiiiii e, 9-15
Track O Detector ....... ..ottt e 9-16
Control PCB Block Diagram .............ccovuiiiiniiiinnneinneinann.n. 9-17
Write Circuit Block Diagram ..............ciiiiiiiiiiiiiiiia... 9-19
Read Circuit Block Diagram ............. ..ot 9-20
Motor MiCrOPrOCESSOT . . .\ v vttt ettt ettt e e e e iiee e 9-21
DC Motor Commutation Timing Diagram .............................. 9-22
DC Motor Drive Circuit (Simplified) .............cccoiiiiiiiin... 9-24
Wedge and Index Timing ...t 9-25
Interface Connectors ...........o.uiiieiiiiii it 9-27
JI COonneCtOr . .ottt et e e 9-27
J2 Connector . ... s 9-27
Control Signal Driver/Receiver .............ccoiiiiiii i, 9-28
Single Step Mode Timing . ...ttt 9-29
Buffered Step Mode Timing . ..........ooieveinininiinineennnnnnn. 9-29
Index Timing .. ..ot e 9-30
General Control Timing ...ttt 9-31
Data Signal Driver/Receiver ............c.oiiuiiiiiiiiieannnnnn. 9-31
MFM Write Data Timing . .........oiiiniii i 9-33
MFM Read Data Timing ..............oiuiiiniiiiiniiiinnenn.. 9-33
The RD52-A Disk Drive (30-23227-02) ..o 9-33
Current Requirements ................c.iiuiiiiiiiiieiiaananann. 9-35
+12 V Startup Current ...t 9-35
J3 Connector Layout ..........c.vvuiiiiiiiniiieranneannns e 9-35
RD52-A Motor Assemblies ..........o.oiiiiiii i, 9-37
Jumper/Terminator Locations ....................iuiuiiuniunnnnn... 9-38
RD52-A Block Diagram ..........c.uiiinieiiiii e, 9-39
Power Faults . ... e 9-42
Interface Logic ..ot 9-43
Read/Write Operations ..............oiuiiiinnee s, 9-48
Interface Connector Locations .................oouiiuiinninnniin. 9-50
J1 Connector . . ... 9-51
J2 Connector . ... 9-51
Control Signal Driver/Receiver ..o, 9-52
Single Step Mode Timing ...t 9-53
Buffered Step Mode Timing .......... ... 9-53
Index Timing . ... ... 9-54
Data Line Driver/Receiver ....... ...t 9-55
Read/Write Data Timing ..............ooiiiiiiine .. 9-55

XXi



TABLES

b
' ] 1 1 ]

t

] |
WN—O

Nu—-——-tv-t—‘\om'\lC\‘J\AWN'—‘

[ T S T R o]
1

e
w

DJNIT)N
—_ QN A

3-11

W

SRS NIV, 3 AT SUMUNLIGL

u-u-u-uru-linmwwu

DTMF Transmit Receive Tone Pairs ................ccoiiiiiiiiina... 1-24
DTMF Single Transmit Tones ..............ciiiiiiiieiiiiiennannnnnn. 1-24
212A Modem Test Signal Generation ...........c.covviiiieinnnieenanees 1-28
RS232 Connector Signals .. .........ciuuineiieeeieaniiinanieeaans 1-29
AT&T 212A Modem Switch Controls ............coviiiiiiiiiinennnn.. 1-30
AT&T 212A Modem Indicators ...........c.ciiieeeerrannninennnnnnnnns 1-30
AT&T 212A Modem Option JUMPers . ......oovieiiitiniiiiiinninnnnnes 1-30
TLI Relay Control Signals ...........cviiiiiiiiieinnetiiienneennnnn. 1-33
Status Indicator Signals ...ttt i e e 1-33
TLI Analog Control Signals ..........cciiiiiiiiiiiiiiiiiiiiiiianenn. 1-33
Voice Unit Control Signals . .........oouuuuniiiiiiiiiiiiiiiiieieees 1-33
Telephone Line Interface Relay Control Signals ......................... 1-35
Voice Unit Interface Signals ....................... R, 1-36
Connector J1 Pin Description .........c.oiiiiiiiiniiiiiiiiiiiiiinnnns 2-14
Host Programming Registers ............cooiiiiiiiiiiiiiiiiiiiennnn. 2-15
Z80 Self-Test Error Codes ...ttt 2-19
Interface Self-Test Error Codes ........c.cooviiiiiiiiiiiiiiiiiiinnnnns. 2-19
Environmental Specifications ..............oiiiiiiiiiiiiiiiiiiiiiienann 2-22
Power Specifications ...........c.c.uuuuiiiiiiniiiintieiiiiiiiiaiieeens 2-22
Bus Transceivers, Bus Command Register, and Control Circuitry

Signal Description . ....... ...ttt it e, 3-9
Memory Access Register Signal Description ................c.cooiiaa.. 3-12
Control Register Signal Description ..............coiiiiiiiiiiiiiniaann, 3-15
Dual-Ported Memory Read Base Address Register, Write-Only Latch, and

Base Address Comparator Signal Description ....................... ... 3-17
Option ROM, Address ROM, and ROM Address Logic Signal

| TCTTe) ' (o + U 3-19
Dynamic RAM Signal Description ...........c.ccoiiiiiiiiiiiinnnnnnnn. 3-22
CTI Write/NI Write Selector Signal Description ........................ 3-23
Dual-Ported Memory Controller Signal Description ...................... 3-25
CTI Read/Write Decoder Signal Description ..................cooinnnn. 3-28
Port A (CTI Data-to-Memory Buffer, Data Latch, and Address Latch)

Signal Description ...........ciiiiiiiiiiiiteaiiirenneeeaneennne... 3230
Port B (NI Data-to-Memory Buffer, Data Latch, and Address Latch)

Signal Description . .........oiiiiiiitiiiiiiiiiie i iaiariaieeaes 3-32
Ethernet Controller Signal Description ...............ccciiiiiiiiiiiiin., 3-36
Ethernet Serial Interface Signal Description ............... ..ot 3-40
Broad-Band Compatibility Circuit Signal Description ..................... 3-43
Connector J2 Pin Description ...........oiiiiiiineinirneenneeenanennnn 5-17
Connector J3 Pin Description ... ... ...t iiiinanaenn. 5-19
Programming Registers ......... ...ttt 5-20
Error Bit Definitions . ........ ... i it it e 5-21
Disk Drive Precompensation Cylinders ............................ouun 5-21
Sector ID Bit Definitions .......... ... i 5-23
Backup Revision Bit Definitions .................. ... ... ... ... ... 5-23

X Xii



o
N

O
H L=

R >

O 00 2O\

Cylinder ID Bit Definitions .......... ... .ottt iinnnnnn.. 5-25

Head ID Bit Definitions ...............oouiiiiei e, 5-25
Command Byte Bit Definitions .................ccoiiiiiiiniaa i, 5-25
Secondary Status Bit Definitions ..................... ... ... ... ....... 5-25
STATUS/INIT Register Definitions ..............ccciiieeeneennnnn.... 5-29
Control/Status Connector J1 ...........ouiiinti i, 6-25
Datal/O Connector J2 . ... ... e 6-27
Power Connector J3 ... . 6-29
Motor Control Module Power Connector J4 . ............................ 6-29
HDA Connector J5 ... ... 6-29
Index and LED Connector J6 ...............ccoiiiiuinniiiainannnnn, 6-29
Stepper Motor Connector J7 ... .. . 6-30
Track 0 Sensor Connector J& . ..... ... ... ... ... . i, 6-30
Spindle Brake Connector J1 .............coouuueinn .. e 6-30
Spindle Motor Connector J2 ... ... 6-31
RX50 Controller Memory Organization ..................coceveeenni.n. 1-4
Controller Module Responses to CTI Bus Addresses 20 through 26 ........ 7-9
Microprocessor Accesses to Addresses 20 through26 .................... 7-12
Diskette Drive Select Signal Conversion ..................ccovvverini. ... 7-15
MFEM Encoding ... 7-17
Precompensation MFM Data Pulse Shift ............................... 7-17
Connector J2 Pin Description .............c.oviiieeineeaaannnn. 7-22
RX50 Controller Module Registers ...............ccoouiiriniinnnnn.. 7-24
Maintenance Status Mode Definitions ..............ccoiiiiiinnan... 7-29
Read/Write Status Mode Definition ............... ... ..., 7-29
Command and Status Register Summary ................................ 7-39
- Controller Initialization and Self-Test Sequence ......................... 7-42
Select Signals Jumper J17 Removed ................ ... ..., 8-14
Select Signals Jumper J17 Installed ................ ... .. oieieninn.... 8-14
Write Function Head Select ............... ... .o, 8-34
Read Function Head Select .......... ... . ... .o i, 8-36
Related Documentation .................oiiiiii i, 9-4
DC Power Requirements ................ciiiiiiiiiiiiinn.. 9-7
Control Cable Pin Designations .................cccoviriiuiinnnnnnnn. 9-28
Data Cable Pin Designation ...t - 9-31
J1/P1 Connector Pin Assignment ................coiiiieineennnnnnnn.. 9-51
J2/P2 Connector Pin Assignment ..................ccouiirinniininin. 9-54
System Error Numbers . ........ ..o, A-1
LED Display 1 ... A-6
LED Display 2 ... A-6
LED Display 3 ........... PP A-7
Bugcheck Codes ... A-8
Device Identification Codes ............ .. ... ... ..., A-9
VO and DSW Codes ........ooiiii i A-11
POSSUM Error Codes ..o A-16
MS-DOS Error Codes ... A-19

X Xili






INTRODUCTION

Volume 2 of the Professional 300 Series Technical Manual documents design concepts and hardware
functions of all available system options and option modules for the Professional 300 Series computer
system.

MANUAL ORGANIZATION
Volume 2 contains information about all available system options and option modules. The following
paragraphs describe this manual.

Chapter 1, Telephone Management System - describes the telephone management system, including the
voice unit.

Chapter 2, CP/M 80 Option Module - describes the CP/M 80 option module and how it works in the
Professional 300 computer system.

Chapter 3, DECNA Controller Option Module - describes the Digital Etheérnet CTl Bus Network
Adapter, how it connects to other devices, and how it works in the host system.

Chapter 4, Professional 380 Extended Bitmap Option Module - describes the Extended Bitmap Option
(EBO) module for the Professional 380 and provides connector pin assignments.

Chapter 5, RD50/RD52 Hard Disk Drive Controller Module — describes RD50 and the RD52 Hard Disk
Drive Controller module and provides a functional and detailed description of each circuit.

Chapter 6, RDS0/RD51 Hard Disk Drive - describes how the RD50 Hard Disk Drive works. This chapter
also describes how to remove and replace the hard disk drive read/write module.

Chapter 7, RX50 Controller Module - provides a functional and detailed description of each circuit in the
RX50 Controller Module.

Chapter 8, RX50 Dual Diskette Drive — describes how the RX50 Dual Diskette Drive works.

Chapter 9, RD52 Hard Disk Drive - provides functional and detailed descriptions of the RD52 Hard Disk
Drive.
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RELATED INFORMATION

The following paragraphs describe where to find information that is not contained in this manual (Profes-
sional 300 Series Technical Manual Volume 2). The Professional 300 Series Technical Manual
Volume | describes the kernel system. Volume 2 describes all available system options. Both volumes
contain operating descriptions, register information, and hardware specifications.

Field Service Information
Neither volume of the technical manual contains any system diagnostic procedures. Refer to the following
two pocket service guides for any Field Service diagnostic and repair procedures.

Professional 350 Pocket Service Guide (EK-PC350-PS)
Professional 380 Pocket Service Guide (EK-PC380-PS)

Option Module Information
Refer to Chapter 11 in Volume 1 for more information about the CTI Bus Memory Option module.

Refer to Chapter 6 in Volume 1 for more information about the Professional 350 Extended Bitmap Option
module.

The Real-Time Interface Module (RTI) provides the following three commonly used communications
interfaces for data collection on a Professional 300 Series computer system.

e  Serial Line Interface — Two full-duplex, asynchronous serial lines that conform to the EIA RS-
232C/RS-423 communication standard.

e |EEE-488 Bus Port -~ An IEEE-488 port that handles bus protocol automatically in talker,
listener, or controller-in-charge modes.

e  Programmable Parallel Port — A 24-bit programmable parallel port with three operating modes,
including handshaking and bidirectional modes for customized data interfaces.

You can find a detailed technical description of the Real-Time Interface Module in the Real-Time
Interface Module/Analog Data Module Technical Manual (EK-PCRTI-TM).

The Analog Data Module (ADM) allows real-time collection of analog data. The ADM converts analog
signals between —5 and +35 volts into 16-bit digital values, offering a resolution of one part in 65,536 (96
dB). A programmable preamplifier with autoranging extends the dynamic range to 132 dB. The ADM also
provides an eight channel multiplexer, a programmable real-time clock, and a variety of triggering modes.
The RTI is a necessary prerequisite for ADM operation.

You can find a detailed technical description of the Analog Data Module in the Real-Time Interface
Module/Analog Data Module Technical Manual (EK-PCRTI-TM).

The following documents provide more information about system options for the Professional 300 Series
computer system. '
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CHAPTER 1
TELEPHONE MANAGEMENT SYSTEM

‘1.1 INTRODUCTION

This chapter describes the telephone management system (TMS), which is represented by the shaded
portion of Figure 1-1. The TMS provides modem and voice capabilities for the Professional 300 series
computer.

1.1.1 Related Documentation
Refer to the DTC11-A Field Maintenance Print Set (MP-01654-01) while you read this chapter.

RD RD
CONTROLLER [**] DRIVE
VIDEO
MONITOR [
RX50 RX50
CONTROLLER [*®*] DRIVE
KEYBOARD

VIDEO
TR
TL SYSTEM CONTROLLER
E MODULE MODULE 1
. VIDEO
CONTROLLER

POWER
SUPPLY

MA 10 1624

PRIVATE BUS

Figure 1-1 Professional 300 System Block Diagram
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1.1.2  Physical Description
The TMS consists of three hardware components: the TMS controller module, the telephone line interface

(TLI) module, and the optional voice unit (Figure 1-2).

1.1.2.1 TMS Controller Module - The TMS controller is a 30.5 cm X 13.3 cm (12 in X 5-1/4 in)
module (Figure 1-2). It uses a zero insertion force (ZIF) connector to install into any open slot in the CTI
Bus card cage. The TMS controller manages all telephone line operations to and from the Professional

computer system.

The TMS controller is a field replaceable unit (FRU). Its part number is PN 54-15215. Figure 1-3 shows
where the TMS controller module is installed.

TELEPHONE LINE
INTERFACE MODULE %

TMS CONTROLLER MODULE

VOICE UNIT

MA-0918-838

Figure 1-2 TMS Hardware Components



1.1.2.2 Telephone Line Interface (TLI) Module

The telephone line interface (TLI) is a nonstandard 19.1 cm X 13.3cm X 2.5cm (7-1/2in X 5-1/4in X |
in) module that you install inio a connector located just behind the card cage on the system module (Figure
1-3). The TLI provides an interface between the voice unit and the TMS controller, and between the
Professional computer system and the public telephone network. The TLI provides this interface through
the following four connectors (Figure 1-3).

Telephone set
Phone line |
Phone line 2
Voice unit

The TL! is an FRU (PN 70-20405). Figure 1-3 shows where the TLI module is installed.

1.1.2.3 Voice Unit - The voice unit (Figure 1-2)isa 19.1 cm X 17.2 cm X 3.8 cm X 1.9 ¢cm (7-1/2 in X
6-3/4 in X 1-1/2 X 3/4 in) intelligent desktop unit. It connects to the TMS controller by a signal and
power cable that plugs into a circular DIN connector on the back of the TLI module. The voice unit
contains an internal microphone and speaker, and a low profile keyboard for telephone dialing and voice
file manipulation. The voice unit is an FRU (PN DTC11-B).
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Figure 1-3 TMS Module Installation



1.2 TMS SYSTEM LEVEL FUNCTIONAL DESCRIPTION

The TMS manages telephone line communications in one of the following formats: digitized voice or dual-
tone multifrequency (DTMF) data. This paragraph describes how TMS performs voice and data
communications.

The TMS controller transmits and receives voice communications through the TLI module along one of
two paths. One path channels voice communications directly to and from the telephone network over
either of two connected lines: the voice unit or the customer’s telephone handset. Both lines are connected
to the TLI module.
e
NOTE
The telephone handset is always connected to phone
line 1 through the telephone handset (Telset) connec-
tor on the TLI module. The telephone has control
automatically whenever the handset is lifted from
the cradle.

The other path transmits and receives voice communications through the TLI by using the coder/decoder
(CODEC) logic on the TMS controller. The CODEC logic is used to store and retrieve voice communica-
tions, in digital form, on a system disk. This logic encodes analog voice data into digital data, and then
decodes this digital data into analog voice.

The TMS controller uses a universal asynchronous receiver/ transmitter (UART), in the 8031
microprocessor, to perform dual-tone multifrequency (DTMF) data transactions. The serial data output is
converted to a modulated analog signal for transmission over the public telephone network by a modem
subsystem resident on the TMS controller. Data communications occur on one of two lines during any
given transmit or receive cycle. For example, if data is being transmitted and/or received on line 2, line |
can be used to support CODEC or DTMF communications.

Paragraphs 1.2.1 through 1.2.3 provide a functional description of each TMS component. Each compo-
nent is described to the system block diagram level (Figure 1-4). Refer to the system block diagram while
you read this section.

1.2.1 TMS Controller Module
The TMS controller module controls all telephone line operations. It consists of the following eight circuit
subsystems.
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