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PREFACE

This manual documents the installation, operation and maintenance
of a Perkin-Elmer Intelligent Disk Controller (IDC) Disk System.
An IDC disk system is a Mass Storage Module (MSM) system or a
Medium Capacity - Cartridge Disk Drive (MC-CDD) system having as
its controller a printed circuit board referred to as the IDC.

Chapters 1 and 2 are directed towards all users, e.g., sales
personnel, instructors, customer engineers, technicians and
programmers. Chapter 1 defines what an IDC disk system is.
Chapter 2 presents detailed parts lists for possible IDC disk
systems and discusses procedures for installing an IDC disk
system. Chapters 3 and 4 are directed to customer engineers,
technicians and programmers. Chapter 3 describes the operation
of the IDC board at the block- diagram level. Chapter 4 presents
detailed information necessary‘for the maintenance of an IDC disk
system.

Revisions 10, 11, 12 and 13 include text and drawing changes.
Information on the CDD 50 Disk System has also been added.

For information on the contents of all Perkin-Elmer 32-bit
manuals, see the 32-Bit Systems User Documentation Summary.
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CHAPTER 1

OVERVIEW

1-1 DESCRIPTION OF AN IDC DISK SYSTENM

A disk system, as defined here, is the hardware that provides a
processor with disk support. That is, it provides a processor
with the capability of writing to and reading from disk mediae.
And, basically, a disk system consists of these hardware
components:

(a) one or more disk files (a disk file is a disk drive with
removable or fixed disk media);

(b) a controller for interfacing these disk files to the
processor; and

(c) necessary cabling for interconnecting the controller
hardware and disk files.

A Perkin-Elmer Intelligent Disk Controller (IDC) Disk System,
then, is hardwvare that provides a Perkin-Elmer 3200-Series
processor with support for direct-access devices, or disk files.
Chapter 2 specifies all components of the various IDC disk
systems. But, as basically shown in Figure 1-1, an IDC disk
system consists of:

(a) one controller board, a printed circuit (PC) board referred
to as the IDC;

(b) one to four Perkin-Elmer disk files, with specially
formatted disk media; and

(c) necessary cabling for connecting the IDC and disk files.

Figure 1-2 shows the IDC PC-board. This board contains
microprocessor logic for directly interfacing disk files with the
3200-Series processor. Data transfer to and from the processor,
via a Direct Memory Access (DMA) port, is through either a 3200
Selector Channel (SELCH) or Channel Manager (CM). For data
recovery from disk read errors, the IDC has the capability of
performing strobe-offset or track-offset sequences. It also has
an automatic error-correction capability for correcting error
bursts of up to 11 bits in lengthe. For detailed programming
information on the characteristics of the 1IDC, refer to
Perkin-Elmer Publication 50-007; see Table 1-1.
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The IDC can interface a maximum of four disk files to the
3200-Series processor, with overlapping seek and restore
operations. These can be any combination of Perkin-Elmer disk
files, i.e., Mass Storage Modules (MSMs) and/or Medium Capacity
- Cartridge Disk Drives (MC-CDDs). For example, four interfaced
files might be this combination: 67-Megabyte (Mb) MSM, 256-Mb
MSM, 256-Mb MSM, and 81-Mb CDD; or, this combination: 256-Mb
MSM, 256-Mb MSM, 256-Mb MSM, and 54-Mb CDD; or, this: 27-Mb CDD,
54-Mb CDD, 81-Mb CDD, and 256-Mb MSM. The IDC board will also
support future Perkin-Elmer disk files. For performance data and
other information on the supported disk files, refer to the
vendor manuals listed in Table 1-1.

NOTE

The disk media of an IDC system have a
physical format that is different from and
incompatible with the format of MSM disk
media. For additional information on these
differences, refer to Perkin-Elmer
Publication 50-007.

MSM disk drives allow installation of a dual-port option which
permits two controllers to share a single disk file; these two
controllers can be in the same processor cabinet or in separate
processor cabinets. The MC-CDD and CDD 50 systems are not
capable of dual-port operation.

Cabling from the IDC board to the disk files is simple and direct
because there is no interface, like a control panel, between the
board and interfaced files.
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3351
PLUGGED INTO A
3200-SERIES CABINET*
IDC
PC-BOARD
iﬁ LK N ) j
A-CABLES [:l- 5 45 N N B-CABLES
(FOR CONTROL & ADDRESS DATA) | 5 j (FOR READ & WRITE DATA)
REQUIRED OPTIONAL
PERKIN-ELMER PERKIN-ELMER

DISK FILE DISK FILES

* For special applications requiring a Perkin-Elmer I/0 Bus
Switch, the IDC is installed in a slot under the I/0 Bus
Switche.

R D - D = i WS W e — - —— - - - - WS D P WP W S - - W TS S - S D - " - — - ———————

Figure 1-1. Basic IDC Disk System
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1-2 LIST OF RELATED PUBLICATIONS

Table 1-1 lists the Perkin-Elmer manuals related to IDC disk
systems.

Table 1-1. List of Related Publications

b mm e - +
| PUBLICATION| PERKIN-ELMER MANUAIL, |
| NUMBER | |

| ] ]
! 29-356 | M48-018 Input/Output Bus Switch Manual-Control |
| ! Panel Installation Manual !
| i i
i 29-585 { 80-Mb Maintenance Manual Package (This package i
H |} contains vendor manuals for the 67-Mb MSM |
i | removable-media disk systems.) |
| ! {
| 29-586 { 300-Mb Maintenance Manual Package (This package |
H { contains vendor manuals for the 256-Mb MSM |
! | removable-media disk systems.) H
| i ]
i 29-727 { Model 3200 Selector Channel (SELCH) Maintenance |
| ! Manual }
i | i
| 29-729 { 80-Mb (Fixed) Maintenance Manual Package (This :
| | package contains vendor manuals for the 67-Mb |
| { MSM fixed-media disk systems.) ]
| | '
|  29-749 { Vendor Manual Cartridge Disk Drive (This manual |
| { is for the 27-Mb, 54-Mb, and 81-Mb MC-CDD H
| | systems.) |
| ' i
! 47-016 | Channel Manager (CM) |
| i '
| 50-007 | Intelligent Disk Controller (IDC) Programmer |
H | Reference Manual (includes CDD 50 system) |
! i i
i 51-041 ! 330-Mb Disk Drive Vendor Manual |

+ +

1-5
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CHAPTER 2

INSTALLATION

2-1 INTRODUCTION

This chapter gives detailed parts 1lists and instructions for
installing an intelligent disk controller (IDC) system. Before
reading it, you should be familiar with Chapter 1.

2-2 DETAILED PARTS LISTS

Tables 2-1 through 2-18 in this section list the components and
give a product number-to-part number cross reference for the disk
systems supported by the IDC. Corresponding to these tables are
the 18 IDC disk systems:

DISK
TABLE SYSTEM DESCRIPTION
2-1 1 Removable-Media 67-Mb MSM Disk System, 60 Hertz (Hz)
2-2 2 Removable-Media 67-Mb MSM Disk System, 50 Hz
2-3 3 Fixed-Media 67-Mb MSM Disk System, 60 Hz
2-4 4 Fixed-Media 67-Mb MSM Disk System, 50 Hz
2-5 5 Fixed-Media 67-Mb MSM Disk System, 60 Hz, with HPT*
2-6 6 Fixed-Media 67-Mb MSM Disk System, 50 Hz, with HPT*
2-7 7 Removable-Media 256-Mb MSM Disk System, 60 Hz
2-8 8 Removable-Media 256-Mb MSM Disk System, 50 Hz
2-9 9 27-Mb MC-CDD System, 60 Hz
2-10 10 27-Mb MC-CDD System, 50 Hz
2-11 11 54-Mb MC-CDD System, 60 Hz
2-12 12 54-Mb MC-CDD System, 50 Hz
2-13 13 81-Mb MC-CDD System, 60 Hz
2-14 14 81-Mb MC-CDD System, 50 Hz
2-15 15 Fixed-Media 330-Mb Disk System, 60 Hz
2-16 16 Fixed-Media 330-Mb Disk System, 50 Hz
2-17 17 CDD 50 Disk System, 60 Hz
2-18 18 CDD 50 Disk System, 50 Hz

See Section 2-2.1 for additional cabling information.

* HPT refers to the Head Per Track option available with the
67-Mb fixed-media disk.
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Table 2-1. Removable-Media 67-Mb MSM Disk System, 60 Hz
e ———— e e o
| PRODUCT NO|} DESCRIPTION | PART
| (QUANTITY) | ! NUMBER

e e e

M60-102

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

domm b e e e e e e e e e e e

Single Drive System, 60 Hz, 115 V

IDC Installation/Maintenance Manual

Vendor Maintenance Manual Package
IDC Programming Manual

-Test Program

Format Program

Ground Strap, 9.14 m (30 ft)

67-Mb Disk Drive, 60 Hz, and Cable
Ext A- and B-Cable, 9.14 m (30 ft)
Formatted Disk Pack

Disk-Drive Terminator

IDC Board

Expansion Drive, 60 Hz

Vendor Maintenance Manual Package
Ground Strap, 4.57 m (15 ft)
Ground Strap, 9.14 m (30 ft)
External B-Cable, 9.14 m (30 ft)
67-Mb Disk Drive, 60 Hz, and Cable
External A-Cable, 4.57 m (15 ft)
Formatted Disk Pack

——— —— - — ———— — " —  _— — — — ———— — Y —————— - —

e T e

02-798F01

47-032
29-585
50-007
06-267
06-268
17-295F01
27-081F04
17-447
24-080F02
35-636
35-807

02-801FO01

29-585
17-295F03
17-295F01
17-448
27-081F04
17-449
24-080F02
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Table 2-2. Removable-Media 67-Mb MSM Disk System, 50 Hz
Fomm e e o +
| PRODUCT NO| DESCRIPTION | PART |
| (QUANTITY) | | NUMBER ;

= ommmms s | arm o o2 I O ST R R ST B2 3K I 5 K A2 A5 S5 X F X S K53 33 ZX G S 3 OF AR SR K NE B2 |- S EX ST M SN SR 3T 8K NR N 0% e e

M60-103

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

Single Drive System, 50 Hz, 220 V
IDC Installation/Maintenance Manual
Vendor Maintenance Manual Package
IDC Programming Manual

Test Program

Format Program

Ground Strap, 9.14 m (30 ft)

67-Mb Disk Drive, 50 Hz, and Cable
Ext A- and B-Cable, 9.14 m (30 ft)
Formatted Disk Pack

Disk-Drive Terminator

IDC Board

Expansion Drive, 50 Hz

Vendor Maintenance Manual Package
Ground Strap, 4.57 m (15 ft)
Ground Strap, 9.14 m (30 ft)
External B-Cable, 9.1l4 m (30 ft)
67-Mb Disk Drive, 50 Hz, and Cable
External A-Cable, 4.57 m (15 ft)
Formatted Disk Pack

T e it T

02-798F02

47-032
29-585
50-007
06-267
06-268
17-295F01
27-081F05
17-448
24-080F02
35-636
35-807

02-801F02

29-585
17-295F03
17-295F01
17-448
27-081F05
17-449
24-080F02

—————— —— ————
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Table 2-3. Fixed-Media 67-Mb MSM Disk System, 60 Hz
Fom - e e e e e e e e e e o ————————— +
{ PRODUCT NO| DESCRIPTION i PART
| (QUANTITY) | i NUMBER

M60-104

|

| (1)
| (1)
B (1)
E (1)
| (1)
5 (1)
| (1)
f (1)
|

|

|

(1)

(1)
(1)

M60-112

| (1)
i (1)
I (1)
E (1)
i

(1)

MSM 80—FI

60 Hz, 115 V

IDC Installation/Maintenance Manual
Vendor Maintenance Manual Package

IDC Progr
Test Prog
Format Pr
Ground St

67-Mb Fixed-Media Disk Drive,

amming Manual
ram
ogram

rap, 1.83 m (6 ft)

115

Heavy-Duty Shielded MSM A-Cable,

60 pins,

4.57 m (15 ft)

Heavy-Duty Shielded MSM B-Cable,

26 pins, 4.57 m (15 ft)

Disk-Drive Terminator

IDC Board

MSM 80-F Expansion, 60 Hz, 115 V
Vendor Maintenance Manual Package
Chassis Ground Strap, 1.83 m (6 ft)
67-Mb Fixed-Media Disk Drive, 115 V
Heavy-Duty Shielded MSM A-Cable,

60 Pins, 2.44 m (8 ft)

Heavy-Duty Shielded MSM B-Cable,

26 Pins, 4.57 m (15 ft)

02-799F01

47-032
29-729
50-007
06-267
06-268
17-295F04
27-115F05
17-521F01

17-520F01

35-636
35-807

02-802F01

29-729

17-295F04
27-115F05
17-521F02

17-520F01
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Table 2-4. Fixed-Media 67-Mb MSM Disk System, 50 Hz
o ————— Rt e L e P L e e T ettt +
{ PRODUCT NO| DESCRIPTION } PART
| (QUANTITY) | ! NUMBER
i | |
| M60-105 | MSM 80-F, 50 Hz, 220 V | 02-799F02
: | ‘
| (1) i IDC Installation/Maintenance Manual | 47-032
! (L) | Vendor Maintenance Manual Package | 29-729
] (1) | IDC Programming Manual { 50-007
| (L) | Test Program | 06-267
] (1) { Format Program ! 06-268
! (1) | Ground Strap, 1.83 m (6 ft) | 17-295F04
| (1) { 67-Mb Fixed-Media Disk Drive, 220 V | 27-115F06
| (1) | Heavy-Duty Shielded MSM A-Cable, | 17-521F01
! i 60 pins, 4.57 m (15 ft) }
| (1) | Heavy-Duty Shielded MSM B-Cable, ! 17-520F01
i ! 26 pins, 4.57 m (15 ft) |
| (1) | Disk-Drive Terminator ! 35-636
} (L) { IDC Board i\ 35-807
i i i
- —————— o e e +
! ! i
| M60-113 | MSM 80-F Expansion, 50 Hz, 220V ! 02-802F02
! | i
| (1) | Vendor Maintenance Manual Package ! 29-729
1 (L) | Chassis Ground Strap, 1.83 m (6 ft) | 17-295F04
| (1) | 67-Mb Fixed-Media Disk Drive, 220 V | 27-115F06
| (L) | Heavy-Duty Shielded MSM A-Cable, { 17-521F02
| | 60 Pins, 2.44 m (8 ft) |
| (1) | Heavy-Duty Shielded MSM B-Cable, { 17-520F01
| i\ 26 Pins, 4.57 m (15 ft) '
[} ] 1
[} ] !
o e e e . +
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Table 2-5. Fixed-Media 67-Mb MSM Disk System, 60 Hz, with HPT

| PRODUCT NO| DESCRIPTION PART |
| (QUANTITY) | H NUMBER i

M60-106 | MSM 80-F w/HPT Option, 60 Hz, 115 V | 02-799F03

!

| ]
| i i i
H (1) | IDC Installation/Maintenance Manual | 47-032 !
! (1) | Vendor Maintenance Manual Package ! 29-729 |
| (1) | IDC Programming Manual | 50-007 !
{ (1) { Test Program | 06-267 |
H (1) { Format Program | 06-268 H
| (1) | Ground Strap, 1.83 m (6 ft) { 17-295F04 |
| (1) | 67-Mb Fixed-Media Disk Drive, with | 27-115F07 !
| { 1.6-Mb HPT, 115 V i |
| (1) | Heavy-Duty Shielded MSM A-Cable, ! 17-521F01 }
| { 60 pins, 4.57 m (15 ft) | |
| (1) | Heavy-Duty Shielded MSM B-Cable, | 17-520F01 |
| | 26 pins, 4.57 m (15 ft) i |
! (1) { Disk-Drive Terminator i 35-636 !
' (1) { IDC Board | 35-807 i
| | i i
tmmm—————— it e +
{ i ! '
{ M60-114 | MSM 80-F Expansion with HPT, | 02-802F03 i
| i 60 Hz, 115 V | !
i i H |
! (1) | Vendor Maintenance Manual Package | 29-729 |
i (1) | Chassis Ground Strap, 1.83 m (6 ft) | 17-295F04 |
H (L) { 67-Mb Fixed-Media Disk Drive, with | 27-115F07 !
i ! 1.6-Mb HPT, 115 V | 1
! (1) | Heavy-Duty Shielded MSM A-Cable, !} 17-521F02 !
| | 60 Pins, 2.44 m (8 ft) ! '
i (1) | Heavy-Duty Shielded MSM B-Cables, { 17-520F01 |
! ! 26 Pins, 4.57 m (15 ft) ] :
i i | !
F————————— et o e +



Table 2-6.

| PRODUCT NO!
{ (QUANTITY) |

4 2= o A% O X S ER B AT - 2N SR N ER SN OX NS AT 2 SR S G 5T 53 35 38 £ S XN S5 N3 A5 SR EE 2 25 SE EE NF SN XX SR 5E B S 5 XX -f 30 A O A AT S A RS 2 A 5%

G om o o e e e e e

M60-107

(1)
(1)
(1)
(1)
(1)
(1)
(1)

M60-115

(1)
(1)
(1)
(L)

(1)

!
|
1
i
!
[
|
|
!
|
I
)
|
i
|
|
'
|
)
i
!
|
'
'
1
[
1
[
5
{
1

+
8
|
|
|
!
'
|
i
|
1
|
!
¥
1
J
!
i
|
]
|
'
|

+

Fixed-Me

MSM 80-F w/HPT Option,

47-032 R13

dia 67-Mb MSM Disk System,

DESCRIPTION

50 Hz, 220 V

IDC Installation/Maintenance Manual
Vendor Maintenance Manual Package

IDC Progr
Test Prog
Format Pr
Ground St
67-Mb Fix

1.6-Mb HPT,

amming Manual

ram

ogram

rap, 1.83 m (6 ft)
ed-Media Disk Drive, with

220 Vv

Heavy-Duty Shielded MSM A-Cable,

60 pins,

4.57 m (15 ft)

Heavy-Duty Shielded MSM B-Cable,

26 pins,
Disk-Driv
IDC Board

4.57 m (15 ft)
e Terminator

MSM 80-F Expansion with HPT,

50 Hz, 22
Vendor Ma
Chassis G
67-Mb Fix

1.6-Mb HPT,

ov

intenance Manual Package
round Strap, 1.83 m (6 ft)
ed-Media Disk Drive, with
220 Vv

Heavy-Duty Shielded MSM A-Cable,

60 Pins,

2.44 m (8 ft)

Heavy-Duty Shielded MSM B-Cable,

26 Pins,

4.57 m (15 ft)

5

0 Hz,

NUMBER

02-799F04

47-032
29-729
50-007
06-267
06-268
17-295F04
27-115F08

17-521F0C1
17-520F01

35-636
35-807

02-802F04

29-729

17-295F04
27-115F08
17-521F02

17-520F01

with HPT



Table 2-7. Removable-Media 256-Mb MSM Disk System, 60 Hz
pmm e e e e e e e e
{ PRODUCT NO} DESCRIPTION i PART
| (QUANTITY) | ! NUMBER

M60-100

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

M60-108

(1)
(1)
(1)
(1)

47-032 R13

Single Drive System, 60 Hz,

IDC Installation/Maintenance Manual

Vendor Maintenance Manual
IDC Programming Manual

Test Program

Format Program

Ground Strap, 9.14 m (30 ft)
256-Mb Disk Drive, 60 Hz
Ext A- and B-Cable,
Formatted Disk Pack
Disk-Drive Terminator
IDC Board

- ——— —— — T~ ———— ———— - —— — - ————— . T - ——

Expansion Drive, 60 Hz

Vendor Maintenance Manual
Ground Strap, 4.57 m (15 ft)
Ground Strap, 9.14 m (30 ft)
External B-Cable, 9.14 m (30 ft)
256-Mb Disk Drive, 60 Hz
External A-Cable, 4.57 m (15 ft)
Formatted Disk Pack

115 v

9.14 m (30 ft)

T e e

02-797F01

47-032
29-586
50-007
06-267
06-268
17-295F01
27-082F04
17-447
24-079F02
35-636
35-807

02-800F01

29-586
17-295F03
17-295F01
17-448
27-082F04
17-449
24-079F02
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Table 2-8. Removable-Media 256-Mb MSM Disk System, 50 Hz

| PRODUCT NO| DESCRIPTION
| (QUANTITY) | ] NUMBER

: s

| M60-101 | Single Drive System, 50 Hz, 220 V { 02-797F02
: = |

i (L) i IDC Installation/Maintenance Manual | 47-032

' (1) | Vendor Maintenance Manual | 29-586

| (1) i IDC Programming Manual i 50-007

| (1) i Test Program i 06-267

i (1) { Format Program i 06-268

i (L) | Ground Strap, 9.14 m (30 ft) i 17-295F01
| (1) { 256-Mb Disk Drive, 50 Hz i 27-082F05
i (1) { Ext A- and B-Cable, 9.14 m (30 ft) | 17-447

| (1) | Formatted Disk Pack | 24-079F02
i (1) | Disk-Drive Terminator i 35-636

' (1) { IDC Board | 35-807

[} ] i

| ! ]

o ——— i e o o e e e e e tmm e ———————
% | |

{ M60-109 | Expansion Drive, 50 Hz { 02-800F02
! 3 ]

1 | 1

| (1) | Vendor Maintenance Manual | 29-586

| (L) | Ground Strap, 4.57 m (15 ft) { 17-295F03
i (1) { Ground Strap, 9.14 m (30 ft) { 17-295F01
! (1) | External B-Cable, 9.14 m (30 ft) i 17-448

| (1) ! 256-Mb Disk Drive, 50 Hz, and Cable | 27-082F05
! (1) | External A-Cable, 4.57 m (15 ft) i 17-449

| (L) | Formatted Disk Pack i 24-079F02
t 1 [}

| ! !

e it L o o e e tom e ————————
: : :

i M60-117 | 256-Mb Formatted Disk Pack i 24-079F02
| i i

o ————— b e ——————— trmmm



{ PRODUCT NO
| (QUANTITY)

1
t
]
1

47-032 R13

Table 2-9. 27-Mb MC-CDD System, 60 Hz

DESCRIPTION

NUMBER

M46-770

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

M46-732

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

4 o mm e e e e e e e e e e

B e e

MC-CDD 27, 60 Hz, 115 V

IDC Installation/Maintenance Manual

Vendor Maintenance Manual

IDC Programming Manual

Test Program

Format Program

Ground Strap, 1.07 m (42 in)

27-Mb MC-CDD, 60 Hz, 115 V

Ext A- and B-Cable, 4.57 m (15 ft)
Disk-Drive Terminator

IDC Board

Mounting Kit

——  —— T —— ————— - o . ST U W ————— - —— o — - ——

Expansion Drive, MC-CDD 27, 60 Hz

Vendor Maintenance Manual

Ground Strap, 1.07 m (42 in)
Ground Strap, 1.83 m (6 ft)
External B-Cable, 4.57 m (15 ft)
27-Mb MC-CDD, 60 Hz, 115 V
External A-Cable, 1.07 m (42 in)
External A-Cable, 4.57 m (15 ft)
Formatted Disk Cartridge, 13.5 Mb
Mounting Kit

—————— - —————— " — T —— " —— - Y ——— -

—— - —— - — ——— —— — - —— — — ——— - ——— - — T T —

O T

02-777F03

47-032
29-749
50-007
06-267
06-268
17-295F05
27-131F03
17-447F01IMO1
35-815
35-807
16-876

—— ————— o W

02-761F01

29-749
17-295F05
17-295F04
17-448F01
27-131F03
17-411F03M0O1
17-449
24-104F02
16-876



i PRODUCT NO|
| (QUANTITY) |

M46-771

1

[

|

| (L)
| (1)
i (L)
| (1)
I (1)
[ (1)
| (1)
i (1)
[ (1)

M46-733

PN TN TN SN SN SN SN SN N
FRERPERP AP
N N N Nt N Nt St N N

47-032 R13

Table 2-10. 27-Mb MC-CDD System, 50 Hz
Fomm e —— A o
DESCRIPTION ] PART
! NUMBER
EEE R R R Ry R B E ]
H
MC-CDD 27, 50 Hz, 220 V ! 02-777F04
]
1
IDC Installation/Maintenance Manual | 47-032
Vendor Maintenance Manual | 29-749
IDC Programming Manual i 50-007
Test Program i 06-267
Format Program » ! 06-268
Ground Strap, 1.07 m (42 in) 1 17-295F05
27-Mb MC-CDD, 50 Hz, 220 V i 27-131F04
Ext A- and B-Cable, 4.57 m (15 ft) | 17-447F01MO1
Disk-Drive Terminator i 35-815
IDC Board i 35-807
Mounting Kit i 16-876
]
)
_____________________________________ +___.__....__...._._.___
i
Expansion Drive, MC-CDD 27, 50 Hz i 02-761F02
]
I
Vendor Maintenance Manual i 29-749
Ground Strap, 1.07 m (42 in) i 17-295F05
Ground Strap, 1.83 m (6 ft) { 17-295F04
External B-Cable, 4.57 m (15 ft) i 17-448F01
27-Mb MC-CDD, 50 Hz, 220 V i 27-131F04
External A-Cable, 1.07 m (42 in) { 17-411F03M0O1
External A-Cable, 4.57 m (15 ft) i 17-449
Formatted Disk Cartridge, 13.5 Mb { 24-104F02
Mounting Kit i 16-876
]
1
_____________________________________ +_.___._.—.-—_-.-.—__

+
:
i
i
I
I
|
|
I
I
I

B i T e



{ PRODUCT NO|
{ (QUANTITY) |

$==xzmxw=m=
M46-772

1

I (1)
| (1)
I (1)
i (1)
| (1)
| (1)
| (L)
| (1)
| (1)
i (1)
E (1)

M46-734

| (1)
| (1)
i (1)
i (1)
| (1)
i (1)
f (1)

+
]
]
i
I
]
1
I
]
]
I

e i

47-032 R13

Table 2-11. 54-Mb MC-CDD System, 60 Hz

DESCRIPTION

MC-CDD 54, 60 Hz, 115 V

IDC Installation/Maintenance Manual
Vendor Maintenance Manual

IDC Programming Manual

Test Program

Format Program

Ground Strap, 1.07 m (42 in)

54-Mb MC-CDD, 60 Hz, 115 V

Ext A- and B-Cable, 4.57 m (15 ft)
Disk-Drive Terminator

IDC Board

Mounting Kit

Expansion Drive, MC-CDD 54, 60 Hz

Vendor Maintenance Manual

Ground Strap, 1.07 m (42 in)
Ground Strap, 1.83 m (6 ft)
External B-Cable, 4.57 m (15 ft)
54-Mb MC-CDD, 60 Hz, 115 V
External A-Cable, 1.07 m (42 in)
External A-Cable, 4.57 m (15 ft)
Formatted Disk Cartridge, 13.5 Mb
Mounting Kit

T I S

NUMBER

EESERBE RIS

02-778F03

47-032
29-749
50-007
06-267
06-268
17-295F05
27-130F03
17-447F01MO1
35-815
35-807
16-876

02-762F01

29-749
17-295F05
17-295F04
17-448F01
27-130F03
17-411F03M01
17-449
24-104F02
16-876

e e e e LTt LRl



47-032 RI13

Table 2-12. 54-Mb MC-CDD System, 50 Hz
Fomm e ———— e ata e et E P TP S e e
{ PRODUCT NO| DESCRIPTION | PART
| (QUANTITY) | | NUMBER
P PP R X LRI L E R P XA P P YL LY Y P R RS ]
| i |
i M46-773 | MC-CDD 54, 50 Hz, 220 V i 02-778F04
i ] ]
! ] t
! (1) } IDC Installation/Maintenance Manual | 47-032
! (1) | Vendor Maintenance Manual i 29-749
| (L) { IDC Programming Manual i 50-007
| (1) | Test Program { 06-267
i (L) { Format Program i 06-268
i (1) | Ground Strap, 1.07 m (42 in) i 17-295F05
| (1) | 54-Mb MC-CDD, 50 Hz, 220V i 27-130F04
i (1) ! Ext A- and B-Cable, 4.57 m (15 ft) i 17-447F01MO1
i (1) { Disk-Drive Terminator | 35-815
! (1) { IDC Board ! 35-807
! (1) { Mounting Kit i 16-876
i | |
o it it ittt e
: : |
i M46-735 | Expansion Drive, MC-CDD 54, 50 Hz i 02-762F02
1 H i
| (1) | Vendor Maintenance Manual i 29-749
| (L) | Ground Strap, 1.07 m (42 in) ! 17-295F05
! (1) | Ground Strap, 1.83 m (6 ft) ! 17-295F04
] (1) j External B-Cable, 4.57 m (15 ft) ! 17-448F01
! (L) { 54-Mb MC-CDD, 50 Hz, 220 V i 27-130F04
} (1) { External A-Cable, 1.07 m (42 in) ! 17-411F03MO01
] (L) i External A-Cable, 4.57 m (15 ft) ! 17-449
' (L) { Formatted Disk Cartridge, 13.5 Mb { 24-104F02
' (1) i Mounting Kit i 16-876
1 [] ]
f 1 1
Fomm e —— e —————— e i

e S i e R A



{ PRODUCT NO|

| (QUANTITY)

+====I=-8==+x===s====:=ns:zas--==-===-=¢--:s==s==:

M46-774

| (1)
| (1)
I (1)
| (1)
i (1)
3 (1)
5 (1)
[ (1)
i (1)

M46-736

| (1)
% (1)
% (1)
' (1)
| (1)
R (1)
E (1)

B T i
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Table 2-13. 81-Mb MC-CDD System,

DESCRIPTION

MC-CDD 81, 60 Hz, 1ll5 V

IDC Installation/Maintenance Manual

Vendor Maintenance Manual
IDC Programming Manual

Test Program

Format Program

Ground Strap, 1.07 m (42 in)
81-Mb MC-CDD, 60 Hz, 115V

Ext A- and B-Cable, 4.57 m (15 ft)

Disk-Drive Terminator
IDC Board
Mounting Kit

Expansion Drive, MC-CDD 81,

Vendor Maintenance Manual
Ground Strap, 1.07 m (42 in)
Ground Strap, 1.83 m (6 ft)
External B-Cable, 4.57 m (15
81-Mb MC-CDD, 60 Hz, 115 V
External A-Cable, 1.07 m (42
External A-Cable, 4.57 m (15

Formatted Disk Cartridge, 13.

Mounting Kit

60 Hz

ft)

in)
ft)
5 Mb

60 Hz

NUMBER

X E 2 5 5 3 F 8 X .01

02-779F03

47-032
29-749
50-007
06-267
06-268
17-295F05
27-129F03
17-447F01MO1
35-815
35-807
16-876

02-763F01

29-749
17-295F05
17-295F04
17-448F01
27-129F03
17-411F03M0O1
17-449
24-104F02
16-876

T e S e T e e



{ PRODUCT NO|
{ (QUANTITY) |

o= mmmmmm=4
M46-775

I (L)
| (1)
! (1)
| (1)
i (1)
| (1)
% (L)
| (1)
E (1)

M46-737

|

|

| (1)
i (1)
i (1)
i (1)
| (L)
' (1)
| (1)
| (1)
5 (1)

+
I
I
i
I
I
I
|
i
|
I

e e

47-032 R13

Table 2-14. 81-Mb MC-CDD System,

DESCRIPTION

MC-CDD 81, 50 Hz, 220 V

IDC Installation/Maintenance Manual

Vendor Maintenance Manual
IDC Programming Manual

Test Program

Format Program

Ground Strap, 1.07 m (42 in)
81-Mb MC-CDD, 50 Hz, 220 V

Ext A- and B-Cable, 4.57 m (15 ft)

Disk-Drive Terminator
IDC Board
Mounting Kit

Expansion Drive, MC-CDD 81,

Vendor Maintenance Manual
Ground Strap, 1.07 m (42 in)
Ground Strap, 1.83 m (6 ft)
External B-Cable, 4.57 m (15
81-Mb MC-CDD, 50 Hz, 220 V
External A-Cable, 1.07 m (42
External A-Cable, 4.57 m (15

Formatted Disk Cartridge, 13.

Mounting Kit

50 Hz

ft)

in)
ft)
5 Mb

50 Hz

B e e e e i 4

NUMBER

02-779F04

47-032
29-749
50-007
06-267
06-268
17-295F05
27-129F04
17-447F01MO1
35-815
35-807
16-876

02-763F02

29-749
17-295F05
17-295F04
17-448F01
27-129F04
17-411F03M0O1
17-449
24-104F02
16-876

e e il SR



47-032 R13

Table 2-15. Fixed-Media 330-Mb Disk System 60 Hz

i PRODUCT NO|
i (QUANTITY) |

+==========+====ﬂ==‘==============’========-====-=

e e e e e e e e e e o

M60-120

PN TN TN N TN NN SN SN SN N
e el il el el el el e
N N N N N Nt Nt Nt aat e it

M60-122

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

e i A S R

DESCRIPTION

MSM300F Disk System 115 V,60 Hz

IDC Disk Test Program
IDC Disk Format Program
Installation Kit

9.14 m (30 ft)

Ground Strap,

Ext A- and B-Cable,

4.57 m (15 ft)

330-Mb Disk Drive 115 V, 60 Hz
Intelligent Disk Controller
Disk-Drive Terminator

Installation/Maintenance Manual

IDC Programming Manual

Vendor Maintenance Manual

MSM300FE Disk Exp.

IDC Disk Test Program
IDC Disk Format Program
Installation Kit

Ground Strap,

External A-Cable,
External B-Cable,

9.14 m (30

330-Mb Disk Drive 115 V,

Vendor Maintenance Manual

115 v,

60 Hz

ft)

2.44 m (8 ft)
4.57 m (15 ft)

60 Hz

B e e e

02-830F01

06-267
06-268
16-932
17-295F01
17-447F01
27-148F01
35-807
35-852
47-032
50-007
51-041

02-831F01

06-267
06-268
16-932
17-295F01
17-449F01
17-448F01
27-148F01
51-041
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Table 2-16. Fixed-Media 330-Mb Disk System, 50 Hz
o ———— - o~
{ PRODUCT NO|} DESCRIPTION ! PART
{ (QUANTITY) | i NUMBER
P P P F 3 P RS LT E P F R Yy R Y Yy
| i i
i M60-121 | MSM300F Disk System 230 V, 50 Hz { 02-830F02
1 i ]
1 L} ]
! (1) | IDC Disk Test Program I 06-267
| (1) i IDC Disk Format Program i 06-268
i (1) i Installation Kit ! 16-932
] (1) i Ground Strap, 9.14 m (30 ft) i\ 17-295F01
| (1) { Ext A- and B-Cable, 4.57 m (15 ft) | 17-447F01
H (1) i 330 Mb Disk Drive 230 V, 50 Hz i 27-148F02
| (1) ! Intelligent Disk Controller { 35-807
| (1) i\ Disk-Drive Terminator H 35-852
| (1) | Installation/Maintenance Manual i 47-032
| (L) i IDC Programming Manual | 50-007
] (L) !}  Vendor Maintenance Manual ! 51-041
o ———— e —————— -
| i i
{ M60-123 | MSM300FE Disk Exp. 230 V, 50 Hz i 02-831F02
] 1 ]
| | |
| (1) ] IDC Disk Test Program i 06-267
! (L) | IDC Disk Format Program i 06-268
| (1) ] Installation Kit i 16-932
| (1) i Ground Strap, 9.14 m (30 ft) i 17-295F01
H (1) | External A-Cable, 2.44 m (8 ft) i 17-449F01
i (L) { External B-Cable, 4.57 m (15 ft) i 17-448F01
| (1) i 330-Mb Disk Drive 230 V, 50 Hz i 27-148F02
] (1) { Vendor Maintenance Manual { 51-041
Fom e ———— F e e o

e At i 4



{ PRODUCT NO|
{ (QUANTITY) |

===
M60-140

(1)
(L)
(1)
(1)
(L)

~~
-
-

PN SN TN NN SN N PN
FHERP R
N e N Nt N N Nt Nt

M60-142

i (1)
| (1)
| (1)
| (1)
| (1)
! (1)
E (1)

+
i
i
I
I
I
I
I
I
I
I

e e
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Table 2-17.

DESCRIPTION

£ K F F & F ¥ F 3 F ¥ F F 3 F 2K F F_F F 2 3 3 35 5 F 3§ F -2 2 X 2 2 ¥ }

CDD 50 Disk System 115 V, 60 Hz
Disk Test Program

IDC Disk Format Program
Installation Kit

Intelligent Disk Controller
Disk Drive 50Mb (115 V AC)
Cartridge Disk-25 Mb

Terminator Board

A/B Cable (shielded)

10" Ground Cable

24" Ground Cable

36" Ground Cable

Manual, Installation & Maintenance
Manual, Programming

Manual, Vendor Maintenance

CDD 50E Disk System 115 V, 60 Hz
IDC Disk Test Program

IDC Disk Format Program
Installation Kit

Disk Drive 50 Mb (115 V AC)
Cartridge Disk-25 Mb

"A" Cable

"B" Cable

10" Ground Cable

24" Ground Cable

36" Ground Cable

Manual, Vendor Maintenance

CDD 50 Disk System 60 Hz

+ -+

B i

02-841F01

06-267
06-268
16~-942F01
02-734
27-149F01
24-109
35-876
17-663
17-584F01
17-584F02
17-585F02
47-032
50-007
51-054

02-842F01

06-267
06-268
16-942F02
27-149F01
24-109F01
17-664
17-665
17-584F01
17-584F02
17-585F02
51-054
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Table 2-18. CDD 50 Disk System 50 Hz

fm———————— ittt ke e ——— +
| PRODUCT NO| DESCRIPTION ! PART |
| (QUANTITY) | | NUMBER !
s s s TSNS ST S I I TS TSRS R tTSEZETEmEmSEIS 4
| | 1 i
i M60-141 | CDD 50 Disk System 230 V, 50 Hz i 02-841F02 |
i i ] |
] (1) ] IDC Disk Test Program i 06-267 !
| (L) / IDC Disk Format Program i\ 06-268 ]
! (L) ! Installation Kit i 16-942F01 |
! (L) ' Intelligent Disk Controller i 02-734 1
! (L) i Disk Drive 50 Mb (230 V AC) i 27-149F02 |
! (1) i Cartridge Disk-25 Mb ! 24-109F01 |
! (1) i Terminator Board ! 35-876 |
! (L) i A/B Cable (shielded) ! 17-663 i
! (1) i 10" Ground Cable ! 17-584F01 |
] (L) i 24" Ground Cable i 17-584F02 |
! (1) { 36" Ground Cable i 17-585F02 |
i (L) i\ Manual, Installation & Maintenance | 47-032 |
i (1) i Manual, Programming i 50-007 i
' (1) { Manual, Vendor Maintenance | 51-054 /
o ——————— i aiaabaataitt et e ——————————— +
i | i |
i M60-143 | CDD 50E Disk System 230 V, 50 Hz i 02-842F02 |
1 ! 1 ]
] 1 ] ]
H (L) ] IDC Disk Test Program ' 06-267 /
H (1) ] IDC Disk Format Program ! 06-268 1
i (1) ! Installation Kit ! 16-942F02 |
| (1) | Disk Drive 50 Mb (230 V AC) { 27-149F02 |
! (L) { Cartridge Disk-25 Mb { 24-109F01 |
] (1) i "A" Cable i 17-664 |
H (1) !} "B" Cable ! 17-665 !
{ (1) ! 10" Ground Cable t 17-584F01 |
| (1) | 24" Ground Cable ! 17-584F02 |
i (L) i 36" Ground Cable ! 17-585F02 |
| (L) i Manual, Vendor Maintenance | 51-054 |
o —————— o - o +

2-2.1 Additional Cabling Information

Table 2-19 is a summary of all the cables and straps associated
with the IDC disk systems. As listed in the table, those cables
and straps having a functional variation with the part number are
selectable for your particular system. For example, instead of
installing the 15-ft A-cable numbered 17-521F0l1, you can select
the 8-ft A-cable numbered 17-521F02. '
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Table 2-19. Standard Cabling Supplied with IDC Disk Systems

o Fm e e -
{ PART i CABLE /STRAP i DESCRIPTION

! NO i |

117-447 i External A-Cable | Shielded, 9.14m (30 ft), for 1lst
i { and B-Cable | drive of all removable-media

i i | systems.

) ] ]

t 1 |

{17-447F01} External A-Cable | Shielded, 4.57m (15 ft), for 1lst
i MOl} and B-Cable | drive of all MC-CDD systems.

1 i ]

1 ! |

117-448 { External B-Cable | Shielded, 9.14m (30 ft), for

H i i 2nd, 3rd, and 4th drives of all
| | i removable-media disk systems.

] i ]

t i 1

117-448F01} External B-Cable | Shielded, 4.57m (15 ft), for

1 | i 2nd, 3rd, and 4th drives of all
i i } MC-CDD systems.

] 1 ]

i I ]

117-449 | External A-Cable | Shielded, 4.57m (15 ft), for 2nd
! i i 3rd, and 4th drives of all

| | | removable-media disk systems.

i 1 1

! i |

{17-520F01} External B-Cable | Heavy-duty, shielded, 4.57m

| i { (15 ft), for all drives of

i i { fixed-media 67-Mb systems.

i 1 i

t ! |

117-521F01} External A-Cable | Heavy-duty, shielded, 4.57m

H ] i (15 ft), for first drive of

i ] { fixed-media 67-Mb systems.

1 1 i

| | 1

117-521F02| External A-Cable | Heavy-duty, shielded, 2.44m

[ i i (8 ft), for 2nd, 3rd, and 4th

i | { drives of fixed-media 67-Mb

i i | systems.

] 1 ]

| | f

117-411F03| External A-Cable | Heavy-duty, shielded, 1.07m

| MO1| { (42 in), for 2nd, 3rd, and 4th
| | i drives of MC-CDD systems.

I ] 1

1 | 1

i 17-663 i External A-Cable | Shielded, 1.52m (5 ft), for 1lst
] | and B-Cable i drive of CDD 50 systems.

1 | i

| | |

i 17-664 | External A-Cable | Shielded, 1.07m (3.5 ft), for

| ] | all drives of CDD 50 systems.

] i i

[} 1 1

i 17-665 | External B-Cable | Shielded, 1.52m (5 ft), for

| H i all drives of CDD 50 systems.

| ] i

] 1 ) )
{17-295F01| Ground Strap i 9.14m (30 ft)

}17-295F03} Ground Strap i 4.57m (15 ft)

117-295F04| Ground Strap { 1.83m (6 ft)

{17-295F05| Ground Strap ! 1L.07m (42 in)

Fmmm R e et

F mm o e o e e e e e e e e e e e e e e e e e -
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2-3 UNPACKING INSTRUCTIONS

For instructions on how to unpack your particular IDC disk
system, see the supplied vendor manuals. These manuals are
listed in Table 1-1 and in the tables of Section 2-2.

2-4 INSTALLING AN IDC DISK SYSTEM

Figure 2-1 is a general illustration of how to install a normal
IDC disk system. A normal IDC disk system is one which has the
IDC board plugged into the processor cabinet and employs the
normal SELCH protocol. IDC (35-807) revision level 10 and above
must have its backpanel pin 224-1 wired to 1its SELCH backpanel
pin 224-1. But if the IDC board for your system is installed
with a Perkin-Elmer I/0 Bus Switch, and consequently employs the
"new" high-speed SELCH protocol, then your system is not normal.
Its installation requires the additional information presented in
Perkin-Elmer Publication 29-356.

Along with the applicable vendor manuals listed in Table 1-1 and
the relevant tables in Section 2-2, Figure 2-1 should enable you
to install your particular IDC disk system. However, before
plugging in your IDC board and connecting the cables as shown in
the figure, you must set two address switches; see Section 2-4.1.
For optional IDC board strapping, see Section 2-4.2.

Refer to Section 2-5 if one or more of your disk drives are to be
equipped with a dual-port option.

2-4.1 Setting the Address Switches on the IDC Board

As seen from Figures 1-2 and 2-1, the IDC board has two address
switches in its upper-left corner:

(1) Controller Address Switch (or Device Address Switch)
(2) File-0 Address Switch

Figures 2-2 and 2-3 present an up-close view of these switches.
As shown in Figure 2-2, the Controller Address Switch has eight
toggles, numbered 1 through 8, each with two possible settings:
0 or 1. Each toggle setting represents a bit in a l-byte
controller address, with toggle-1 being the most significant bit
(MSB) and toggle-8 being the least significant bit (LSB). You
must set the toggles to the address wanted for your IDC.

As shown in Figure 2-3, the File-0 Address Switch also has eight
toggles, numbered 1 through 8, each with two possible settings:
0 or 1. Toggles 1 through 6 represent six bits in a 1l-byte
address for your disk file 0, with toggle-1 being the MSB. The
other two bits of the l-byte address are always considered as

zZero. Toggles 7 and 8, which will be discussed shortly, are for
selecting the new high-speed SELCH protocol and for enabling or
disabling IDC formatting capability. They are not used for
addressing.
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3352-1
PLUGGED INTO 1/0 SLOT BELOW THE
SELCH OR CM BOARD OF PROCESSOR CABINET.
] CONN 1 a0 CONN 0 0
o w3 (NOT USED)
oo
FILE 0 ADDRESS swn'cu//. \\
NEW-PROTOCOL
CONTROLLER ADDRESS SWITCH / IDC PINS
PC-BOARD
~N® s
-0
6 4% ! 3
O\ R\ et ) "\ POWER-SEQUENCING
O O O O ConN 2 PINS
=
ATTACHED TO THE
PROCESSOR CABINET.
P,
ABLES
SYSTEM
GROUND

STRAP
AN

DISK FILE® DISK FILE® DISK FILE® DISK FILE®

* Connector numbers depend on the disk files configured.
*x Last disk drive must have a terminator, as shown with the
A-cable plug.

———— ———— i ——— " .y —— N ————_—— " ——— —— T T — A — T T ——————— ——————— " — ———— "

Figure 2-1. Installation of an IDC Disk System
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e +
! !
\ 3353-1 i
: VISB 8-BIT CONTROLLER ADDRESS :
| SET BY TOGGLE SWITCHES LsSB '
| v ¥ |
| < e I !
| 0SETTING 1 2 3 4 5 6 7 8 |
! I !
] ]
) ]
) 1
b 1sETTING f
1 ]
] 1
] ]
i OPEN ,
! :
] ]
] ]
] 1
] ]
] ]
] ]
e e +
Figure 2-2. Controller Address Switch
o e e +
NORMAL
37271 PROTOCOL
FORMAT
MSB 8-BIT FILE-0 ADDRESS DISABLE

SET BY TOGGLE SWITCHES 1-6 *

—

0-SETTING 7 8

v
i 2 3 4 5 6
1-SE1ITING %% %% %
OPEN j ‘\

Figure 2-3. File-0 Address Switch

As an example for setting addresses on these switches, suppose
you have an IDC system consisting of one IDC board and four disk
files. You want the controller address to be X'FB' and the four
disk file addresses to be X'FC' through X'FF'. Before installing
the IDC board, you would set the Controller Address Switch to the
binary value of '11111011' (for X'FB') and the File-0 Address
Switch to '11111100' (for X'FC'). Disk files 1 through 3 are
automatically addressed at X'FD', X'FE' and X'FF', respectively.
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Now, with the wanted addresses set on the two switches, you have
the option of setting toggle-7 and/or toggle-8 in the File-0
Address Switch. If you want to employ the normal SELCH protocol,
you push toggle-7 up to the O0O-setting. But if your IDC |is
plugged 1into the 25-foot cable of an I/0 Bus Switch, you must
push toggle-7 down to the l-setting, thereby employing the "new"
high-speed SELCH protocol. For additional information on the [/0
Bus Switch, see Perkin-Elmer Publication 29-356. (Also, as
discussed in Section 2-4.2, the new-protocol pins W1l and W3
should be strapped when toggle-7 is at the l-setting.) In
summary, then, place toggle-7 in the O0O-setting when your IDC
board 1is plugged into the processor cabinet; place toggle-7 in
the l-position when your IDC board is plugged into the 1I/0 Bus
Switch.

Toggle-8 of the File-0 Address Switch is usually 1left in the
l-setting to enable IDC formatting. That is, if you want the
capability of formatting an unformatted disk according to IDC
format, leave toggle-8 down. Perkin-Elmer Publication 50-007
describes the IDC disk-media format in detail. But if, for some
reason, you want to disable the IDC formatting capability, push
toggle-8 up to the O-position.

2-4.2 IDC Strapping Information

As shown in Figures 2-1 and 1-2, the IDC board has two sets of
pins:

(1) Power Sequencing (SEQ) Pins 1 and 2
(2) New-Protocol Pins W1l thru W3

Power sequencing refers to the serial application of power to the
disk files once the processor is turned on, where: after disk
file 0 1is powered and comes up to speed, disk file 1 is powered
up; after disk file 1 comes up to speed, disk file 2 1is powered
up; and so forth. When you want your disk files to power up
sequentially, do not place a Jjumper wire across the Power
Sequencing (SEQ) Pins 1 and 2. Also ensure that the Local/Remote
Switch on each attached disk file is in the Remote position.
Subsequently, when the processor is turned off, the disk files
power down simultaneously. When pins 1 and 2 are strapped, or
when the Local/Remote Switch on each attached disk file is in the
Local position, the disk files can be simultaneously powered

up -- in parallel, as opposed to serial. Occasionally,
simultaneous application of power to the disk files causes an
excessive power surge. To determine the advisability of power

sequencing to prevent this, refer to the AC power requirements
presented in Section 2-6.

The New-Protocol Pins Wl, W2, and W3 apply to the use of the
"'new" high-speed SELCH protocol for special applications. When
your IDC is installed under an I/0 Bus Switch, and when toggle-7
of the File-0 Address Switch is down in the l-setting, you must
strap pins W1l and W3.
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2-5 INSTALLING DUAL-PORT OPTIONS

Only the 67-Mb and 256-Mb removable-media disk systems can be
equipped for dual-port operation. Hardware for the dual-port
option consists of four items:

(1) IDC Board

(2) Dual-Port Kit

(3) A-Cable and B-Cable
(4) Disk-Drive Terminator

Sections 2-5.1 thru 2-5.4 discuss the installation of these
items.

2-5.1 IDC Board

The additional IDC board supplied with the dual-port option can
be plugged into the same processor cabinet with the other
controller, or it can be plugged into another processor cabinet.
To install the controller in the same cabinet, plug it into the
first available backpanel I1/0 slot below the other
controller -- after removing the RACKO/TACKO wire from that
backpanel. Or, to install the controller into another cabinet,
plug it into the first available I/0 slot immediately below the
SELLCH or Channel Manager (CM) board.

2-5.2 Dual-Port Kit

The Dual-Port Kit consists of these components: Driver /Receiver
PC-Boards, Add-On Connectors for the disk file and a Dual-Port
Steering Card.

After installing the two PC-boards and the Add-On Connectors to
the disk drive according to supplied instructions, install the
Dual-Port Steering Card. But first, set three switches on this
card according to the operational requirements. Figure 2-4
illustrates and Table 2-20 describes these switches and
associated indicator lights.

2-5.3 A-Cable and B-Cable

A- and B-cable connections depend on whether you are installing
just one dual-port option or more than one. Cable connections
for a single dual-port disk file are similar to those shown for
disk file 0 1in Figure 2-1, with one exception: instead of
plugging the cables into the plugs 1labeled A and B in that
figure, you plug them into the corresponding A and B Add-On
Connectors. On a second, third or fourth dual-ported drive, the
A-cable connects to a previously dual-ported drive. With the
exception just mentioned, Figure 2-1 also illustrates cable
connections for a completely dual-ported IDC disk system.
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3354-1

Figure 2-4. Switches and Indicators on Dual-Port Steering Card

Table 2-20. Switches and Indicators on Dual-Port Steering Card

SWITCHES/INDICATORS FUNCTION i

S1l, Maintenance
Unit-Disable Switch
for Channel-1

This switch has two positions:

Normal (NORM) and Disable (DSBL).

It lets you disable Channel-1 in the
disk drive; i.e., it allows you to
disable all transmissions from the disk
drive to the controller connected to
Channel-1.

For dual-port operation, S1 should be
set to the NORM position, along with S2.
During maintenance, S1 should be set to
the DSBL position, along with S2.

S2, Maintenance
Unit-Disable Switch
for Channel-2

This switch has two positions:

Normal (NORM) and Disable (DSBL).

It lets you disable Channel-2 in the
disk drive; i.e., it allows you to
disable all transmissions from the disk
drive to the controller connected to
Channel-2.
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Switches and Indicators on Dual-Port Steering Card

(Continued)

o e i —— —
SWITCHES/INDICATORS

S3, Release Timer
Select Switch

Channel-1
Indicator

Channel-1
Indicator

Channel-2
Indicator

Channel-2
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FUNCTION H

ﬂ-----------"------------E-----‘B----B--+

For dual-port operation, S2 should be |
set to the NORM position, along with S1.
During maintenance, S2 should be set to
the DSBL position, along with S1l.

This switch has two positions:

Reserve Timer (RTM) and Absolute Reserve
(ABR). If you set S3 to RTM, the
controller at either channel has about

5 seconds to use the disk file after
selecting it. If the controller does
not use the file within 5 seconds, it
becomes available to the controller at
the other channel. If you set the
switch to ABR, the controller at either
channel has exclusive, uninterruptible
use of a disk file; i.e., the controller|
continues uninterrupted use of that disk|
file until it issues a Release command.

Lights to indicate that the
controller has selected the
RTM mode.

Channel-1
drive in

Lights to indicate that
controller has reserved
ABR mode.

the
the

Channel-1
drive in

Lights to indicate that
controller has selected
RTM mode.

the
the

Channel-2
drive in

Lights to indicate that
controller has reserved
ABR mode.

the
the

Channel-2
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2-5.4 Disk-Drive Terminator

As with single-port disk drives, the last dual-port disk drive
attached to the IDC board must have a terminator plugged into the
Add-On Connector of its A-cable plug.

2-6 AC-POWER REQUIREMENTS

Table 2-21 lists power requirements for the disk drives supported

by IDC.
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Table 2-21. AC Voltage and Current Requirements for Disk Files*

o —————— T F o +
|{DISK DRIVES| INPUT | CURRENT REQUIREMENTS |
| (PART NO'S)| VOLTS +---———————=————————————— e +
' | | STARTING CURRENT i RUNNING CURRENT |
s e st e R b T R T R N R EEEEEERS RN ST REE R E R4
i i i i |
| 27-081F04 | 115 V | 30 amps for 15 seconds | 8.9 amps maximum |
! i 60 Hz | i i
| 27-081F05 | 220 V | 23 amps for 15 seconds | 4.6 amps maximum |
| i 50 Hz | i i
i 27-115F05 | 115 V | 23 amps for 7 seconds | 4.7 amps maximum |
i i 60 Hz | i i
{ 27-115F06 | 220 V | 14 amps for 7 seconds | 2.7 amps maximum |
i i 50 Hz | i i
i 27-115F07 | 115 V | 23 amps for 7 seconds | 4.7 amps maximum |
i i 60 Hz | i i
{ 27-115F08 | 220 V | 14 amps for 7 seconds | 2.7 amps maximum |
i i 50 Hz | i |
| 27-082F04 | 115 V | 38 amps for 10 seconds | 8.6 amps maximum |
i i 60 Hz | | |
i 27-082F05 | 220 V | 41 amps for 7 seconds | 9.2 amps maximum |
i i 50 Hz | i !
| 27-131F03 | 115 V | 23 amps for 7 seconds | 5.0 amps maximum |
| 27-131F04 | 220 V | 13 amps for 7 seconds | 2.7 amps maximum |
i i 50 Hz | ! |
{ 27-130F03 | 115 V | 23 amps for 7 seconds | 5.0 amps maximum |
i i 60 Hz | i i
{ 27-130F04 | 220 V | 13 amps for 7 seconds | 2.7 amps maximum |
' ! 50 Hz | | |
{ 27-129F03 | 115 V | 23 amps for 7 seconds | 5.0 amps maximum |
! | 60 Hz | | i
{ 27-129F04 | 220 V | 13 amps for 7 seconds | 2.7 amps maximum |
i i 50 Hz | i i
| 27-148F01 | 115 V | 20 amps for 10 seconds | 5.0 amps maximum |
i i 60 Hz | ! |
{ 27-148F02 | 230 V | 12 amps for 10 seconds | 3.0 amps maximum |
| | 50 Hz | ! |
{ 27-149F01 | 115 V | 2.1 amps for 20 seconds| 1.2 amps maximum |
i | 60 Hz | i |
{ 27-149F02 | 230 V | 1.0 amps for 20 seconds! 0.8 amps maximum |
i { 50 Hz | ' !
Fom e e e e L L L L L e e fmm e +
%*

See Tables 2-1 thru 2-21 in Section 2-2 for more information on
these disk files supported by IDC.
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2-7 APPLICATION OF AC POWER

Depending on how you strap the SEQ Pins 1 and 2 on the IDC board,
you can apply power to the disk drives either simultaneously (in
parallel) or sequentially (in serial). Section 2-7.1 describes
simultaneous application of power, where the SEQ Pins are
strapped or the Local/Remote Switch of each disk file is in the
Local position. Section 2-7.2 describes sequential application
of power, also referred to as power sequencing, where the SEQ
Pins are not strapped and the Local/Remote Switch of each disk
file is in the Remote position.

2-7.1 Simultaneous Application of Power

To apply power simultaneously to the disk files attached to your
controller(s), follow this procedure:

1. Ensure correctness of all AC power-input connections.

2. At the front of each disk file, depress the START/STOP
switch so it is unlit, i.e., so it is in the STOP position.
(This step applies only to the removable-media disk
systems.)

3. At the rear of each disk file, set the AC Input-Power switch
to the OFF position.

4. Apply primary AC power.
5. At disk file 0, the first drive in the IDC system, set the

AC Input-Power switch to the ON position. (At this time, a
fixed-media disk would start up.)

6. Depress the START/STOP switch so it is lit, i.e., so it is
in the START position. This disk file should now start up:;
the disk-media rotation should come up to speed. If the
disk file does not start up, make these additional checks:
a. Ensure that the Remote/Local switch in the disk drive

is set to the Local position.
b. Check AC input power.
c. Check fuses in the disk drive.

7. Repeat steps 5 and 6 for remaining disk files.
Consequently, the IDC disk files simultaneously come up to
speed.
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2-7.2 Power Sequencing

To apply power serially to the disk files attached to your
controller(s), follow this procedure:

1. Ensure correctness of all AC power-input connections.

2. In each disk drive, set the Remote/Local switch to the
Remote position.

3. Apply pfimary AC power.

4. At the rear of each disk file, ensure that the AC
Input-Power switch is in the ON position.

5. At the front of each disk file, depress the START/STOP
switch to the START position. (This step applies only to
removable-media disk files.)

6. Power—-up the processor in which the controller is connected.
The disk files now start-up sequentially, starting with disk
file O.

2-8 IDC TESTING AND FORMATTING

Once your IDC system is installed and powered up, you can run the
IDC Test Program to check for proper operation of your system.
Follow this procedure:

1. Ensure you have an IDC-formatted media on your disk drive.
If you do not, your disk must be formatted by loading and
running the IDC Format Program, Publication Number 06-268.
This program and appropriate instructions are supplied with
your IDC disk system.

2. Load and run the IDC Test Program, Publication Number
06-267. This program and appropriate instructions are
supplied with your IDC disk system.
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CAUTION

OPTIMUM PERFORMANCE OF AN IDC DISK SYSTEM
REQUIRES PROPERLY CERTIFIED DISK MEDIA.
TO MINIMIZE THE EFFECTS OF LATENT
DEFECTS, PERKIN-EILMER REMOVABLE DISK
MEDIA HAVE BEEN CAREFULLY SCREENED AND
CERTIFIED ON A CALIBRATED DISK DRIVE.
THIS CERTIFICATION ASSURES
TRANSPORTABILITY OF DISK MEDIA AND
MINIMIZES THE OCCURRENCE OF DATA ERRORS.

THE 67-MB MSM, 256-MB MSM, AND MC-CDD
DISK MEDIA (AVAILABLE ONLY FROM
PERKIN-EIMER) ARE RECOMMENDED FOR THE
HIGH-PERFORMANCE IDC DISK SYSTEMS.

COMPATIBLE DISK MEDIA MAY BE OBTAINED
FROM A VENDOR AND CERTIFIED WITH THE IDC
FORMAT PROGRAM, WITH ITS PARAMETERS SET
UP EXACTLY AS SPECIFIED WITH THE SUPPLIED

INSTRUCTIONS. HOWEVER, THE USER IS
CAUTIONED THAT THESE MEDIA MAY RESULT IN
REDUCED SYSTEM PERFORMANCE.

SPECIFICALLY, DATA MAY NOT BE RECOVERABLE
FROM THE MEDIA WHEN IT IS TRANSPORTED
BETWEEN DRIVES. SUCH UNRECOVERABLE DATA
COULD ALSO RESULT IN AN OPERATING SYSTEM
CRASH. IN COMPARISON, A PERKIN-ELMER
DISK DRIVE, DURING CERTIFICATION, CAN
FLAG CERTAIN MEDIA DEFECTS THAT WOULD
CAUSE A CRASH.
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CHAPTER 3

THEORY OF OPERATION

3-1 BLACKBOX OVERVIEW OF IDC BOARD

By understanding the flow of external I/0 signals associated with
the IDC board, you will gain a general idea of what the IDC does.
With this objective in mind, Section 3-1 treats the IDC as a
blackbox circuit and presents an overview of all the I/0 lines to
and from the IDC connectors. Later sections discuss the internal
operation of the IDC.

Refer to Figure 2-1 in Chapter 2. This figure 1illustrates the
physical connections of an IDC board. Now refer to Figure 3-1 on
the next page. This figure illustrates the I/0 lines associated
with the physical connectors, CONN 1 thru CONN 6, of the 1IDC
board. The following sections briefly describe these I/0 lines:
Section 3-1.1 describes the lines from IDC CONN 1 to the SELCH or
CM board plugged into the processor. Section 3-1.2 describes the
A-cable lines between IDC connector CONN 2 and the attached disk
filese. Section 3-1.3 describes the B-cable lines between IDC
connectors CONN 3 thru CONN 6 and the attached disk files.

NOTE
References in this chapter to the Selector

Channel (SELCH) also apply to the Channel
Manager (CM).
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/0
WITH
SELCHOR CM
BOARD
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INITIALIZATION LINES
SYSTEM CLEAR (SCLRAO) —
EARLY POWER FAIL (CLO70) —>

DATA LINES

<> HALFWORD OF DATA BITS (D00:15) d—»
CONTROL LINES

—P» DATA AVAILABLE {DAO}
——J» DATA REQUEST (DRO)
~—» STATUS REQUEST {SR0}
«§—— SYNC RETURN (SYNO)

PROTOCOL-RELATED LINES
«@— EMPLOY /0 BUS SWITCH (BUSSNO)
«— SET NEW SEQUENCE (SNSO)
«@— STATUS CHECK (SCHKO}

—» SELCH BUSY (SBSYO)
<«§— HALFWORD MODE (HW0)

T

fi

INTERRUPT-RELATED LINES
«@— ATTENTION (ATTNO}
—~—@» RECEIVE ACKNOWLEDGE (RACKO) —>
«—— TRANSMIT ACKNOWLEDGE (TACKO) —

CORNN 1

CONN 2

IDC
PC-BOARD

CONN N
ie. CONN 3,

WNNSOH
CONN 6

Figure 3-1.

Blackbox Diagram of IDC Logic
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SELECT LINES
UNIT SELECT TAG (USTAG)
—>  UNIT SELECT CODES (USELO, USELT) ——>

COMMANDIADDRESS LINES
DATA BUS BITS (B0O:

> CONTROL TAG (CT)

P> SELECT CYLINDER TAG (SCT)

$  SELECT HEAD TAG (SHT)

it

A-CABLE I/0

WITH
OPERATIONAL STATUS LINES ALL DISK FILES
UNIT READY (UNRDYL)
DUAL-PORT BUSY (BUSY}
ON-CYLINDER DETECTION (ONCYL) “@——
WRITE PROTECT (WTPT)
POWER SEQUENCING (HOLD/PICK)

i

if

FAULT STATUS LINES
FAULT (FAULT)

SEEK ERROR (SKER)

OPEN CABLE DETECTION (OBCAD)

it

CONTROL LINES
UNIT SELECTED TAG (USELe)
INDEX (INX=)

SECTOR (SECT+)
SEEK END (SKED*)

Mt

it

WRITE-RELATED LINES B-CABLE 1/0
«@—— SERVO CLOCK (SCLK<) WITH
——» WRITE CLOCK (WCLKe) EACH DISK FILE
— 9 WRITE DATA (WDAT»)

READ-RELATED LINES
«@—— READ CLOCK (RCLK?)
«—— READ DATA (RDAT)

it
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Lines at Connector CONN 1

3-1« The I/0 lines at CONN 1 are connected with the
CM Dboard plugged into the same processor chassis with
installed under an I/0 Bus Switch. These 1lines are
here into five functional groups:

Initialization Lines
Data Lines

Control Lines
Protocol-Related Lines
Interrupt-Related Lines

The following paragraphs, numbered (1) thru (5), describe the I/0
lines within these groupse.

1)

(2)

Initialization Lines

This group of lines initializes the IDC logic:

(a)

(b)

System Clear (SCLRO)
Input from the processor to initialize IDC logic during

a systenm power-up, shutdown, or initialization
operation.

Early Power Fail (CL0O70)

Input from the processor to warn the IDC of an imminent
power failure.

Data lines

This group of sixteen 1I/0 lines transfers data between the
SELCH and the IDC board:

(a)

Halfword Data Bits (D00:15)

SELCH or processor I/0 consisting of a halfword or a
byte of data. With halfword 1I/0, data bits D00:15
transfer the data for a read/write operation or the
address for a disk cylinder or head. With byte I/0,
D08:15 transfer an IDC or disk file address, a
processor command, an IDC or disk file status, a sector
address, or Rotational Position Sensing (RPS) data.



(3)

4)
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Control Lines

This group consists of these I/0 lines:

(a)

(b)

(c)

(d)

(e)

(f)

Address (RDRSO)

Input from the processor to inform IDC that data bits
D08:15 contain an IDC address or a disk file address.
The addressed device is to be selected for subsequent
I/0 operation.

Command (CHDO)

Input from the processor to inform IDC that data bits
D08:15 contain a command for the selected device, i.e..,
the IDC or disk file.

Data Available (DAO)

Input from the SELCH or processor to inform IDC that a
halfword of data is available on D00:15 for a write
operation to IDC.

Data Request (DRO)

Input from the SELCH or processor that requests IDC for
a halfword of data on D00:15 for a read operation from
IDC.

Status Request (SRO)

Input from the SELCH or the processor to request an IDC
status or disk file status byte from data bits D08:15.
Sync Return (SYNO)

IDC output signaling the SELCH or processor that the

IDC has properly accepted and responded to a received
control line signal.

Protocol-Related Lines

This group of 1lines relates to the protocol exchanges
between the SELCH and the IDC board:
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(a)

(b)

(c)

(d)

(e)
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Employ I/0 Bus Switch (BUSSWO)

IDC output informing the SELCH that the IDC employs the
"new" high-speed SELCH protocol with an I/0 Bus Switch.
Set New Sequence (SNSO0)

IDC output informing the SELCH that the IDC uses "new"
high-speed SELCH protocol without an I/0 Bus Switch.
Status Check (SCHKO)

IDC output informing the SELCH of a bad IDC statuse.
This output applies only when the IDC uses the
high-speed SELCH protocol.

SELCH Busy (SBSYO0)

Input from the SELCH to inform IDC that the SEILCH is
currently busy with a block-data transfer.

Halfword Mode (HWO)

IDC output informing the SELCH that this controller
(IDC) is a halfword-oriented device.

Interrupt-Related Lines

This group of lines relates to an interrupt request from the
IDC board:

(a)

(b)

Attention (ATNO)

IDC output requesting a processor interrupt, placing
the IDC into an interrupt-pending state.

Receive Acknowledge (RACKO)

Input from the processor to acknowledge an interrupt
from an IDC; see item (a) above. If the IDC has no
interrupt pending, it passes the RACKO signal out as a
TACKC signal to the next IDC board stacked in the
processore.
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(c) Transmit Acknowledge (TACKO)

IDC output consisting of a RACKO signal received by an
IDC having no interrupt pending.

3-1.2 I/0 Lines at Connector CONN 2

See Figure 3-1. The I/0 lines at CONN 2 are through the A-cable
to the attached disk files. These lines are classified here into
four functional groups:

1)
(2)
(3)
4)

Select Lines
Command/Address Lines
Operational Status Lines
Fault Status Lines

The following paragraphs, numbered (1) thru (4), describe the I/O0
lines within these groupse.

(2)

Select Lines
This group of lines 1s involved with the selection of a disk
file:
(a) Unit Select Tag (USTAG)
IDC output informing the attached disk files that the
two Unit Select Lines (USEL0O and USEL1, described

below) are supplying a binary-coded number, 0-3, to
select a disk file.

(b) Unit Select Lines (USELO, USEL1)

IDC output consisting of a binary-coded number, 0-3, to
select a particular disk file for I/0 with the IDC.

Command/Address Lines

This group of lines supplies command and address data as
control input to a selected disk file:

(a) Data Bus Bits (B00:09)

IDC output consisting of control or address data, €«.Qge.,
a driver command, a <cylinder address, or a head



(3)

(b)

(c)

(4)
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addresse. The content of these lines depends on the
three tags discussed in items (b), (c), and (d) below.

Control Tag (CT)

IDC output indicating that B00:09 are supplying a
driver command.

Select-Cylinder Tag (SCT)

IDC output indicating that BO00:09 are supplying a
cylinder addresse.

Select-Head Tag (SHT)

IDC output indicating that BO00:09 are supplying
head-select or volume-select data.

Operational Status Lines

This group of lines supplies various operational statuses of
a disk file:

(a)

(b)

(c)

(d)

Unit Ready (UNRDYL)

Disk file output signaling IDC that the selected disk
file is ready for I/0 with the IDC.

Dual-Port Busy (BUSY)

Disk file output applicable only to dual-port operation
of a disk file. It informs IDC that the disk file is
currently selected by another IDC.

On-Cylinder Detection (ONCYIL)

Disk file output that signals the IDC once the heads of
the selected disk file are positioned over an addressed
cylindere.

Write Protect (WTPT)

Disk file output informing IDC that the write-protect

button on the disk file 1s depressed, i.e., that the
disk file is in the write-protect mode.
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(e) Power Sequencing (HOLD/PICK)

IDC output of a ground signal that "picks and holds"
power sequencing for the attached disk files in the
remote modee. (This signal is present when the
processor 1is on and IDC SEQ Pins 1 and 2 are not
strapped.)

(4) Fault Status Lines
This group of lines supplies various fault statuses of a
disk file.
(a) Fault (FAULT)
Disk file output informing IDC of a fault condition at
a disk filee.
(b) Seek Error (SKER)
Disk file output informing IDC of a seek error at a
disk filee.
(c) Open Cable Detection (OBCAD)
Disk file output informing IDC of an open <cable or a

loss of power. This signal prevents IDC fronm
outputting select or control data to the disk file.

3-1.3 I/0 Lines at Connectors CONN 3 thru CONN 6

See Figure 3-1. The I/0 1lines on any one of these
connectors -- CONN 3, CONN 4, CONN 5, or CONN 6 -- are through a
B-cable to a disk file. These lines are classified here into
three functional groups:

(1) Control Lines
(2) Write-Related Lines
(3) Read-Related Lines

The following paragraphs, numbered (1) thru (3), describe the I/0
lines within these groupse. ’
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Control Lines
This group of lines passes various control signals to IDC in
order to coordinate the transfer of read/write data. The #

symbol with each mnemonic denotes one of four numbers, 0-3,
for one of the four possible disk files.

(a) Unit Selected Tag (USEL#)

Disk file output signaling IDC that the disk file 1is
now acquired, i.e., selected, by the IDC.

(b) Index (INX#)
Disk file output consisting of a pulse for every disk

revolution. This pulse serves as an index for disk
sector 0.

(c) Sector (SECT#)
Disk file output consisting of a pulse to mark the
beginning of each physical sector of an IDC-formatted

diske (See Perkin—-Elmer Publication 50-007 for a
description of a physical sector.)

(d) Seek End (SKED#)

Disk file output signaling the end of a seek operation,
either successful or unsuccessful.

Write-Related Lines
This group of lines relates to write operations from the IDC
to a disk filee.
(a) Servo Clock (SCLK#)
Disk file output used by the IDC as input for the WCLK#
signal; see (b) below.
(b) Write Clock (WCLK#)

IDC output that synchronizes data written to the disk
file.
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(c) Write Data (WDAT#)

IDC output consisting of data written to the disk file.

(3) Read-Related lines
This group of lines relates to read operations from the disk
file to the IDC:
(a) Read Clock (RCLK#)
Disk file output that synchronizes data read from the
disk file.
(b) Read Data (RDAT#)

Disk file output consisting of data read from the disk
fileo

3-2 1I/0 LINES OF THE IDC BOARD

This section presents detailed descriptions of the same external
I/0 1lines Jjust overviewed in Section 3-1. Figure 3-2 shows the
connectors of the IDC board and serves as a reference to other
figures +that 1illustrate the I/0 lines attached to the connector
pins. Sections 3-2.1 thru 3-2.3 describe these I/0 lines.

NOTE

References in these descriptions to the
Selector Channel (SELCH) also apply to the
Channel Manager (CM).



LT femmece e — e —— e ———————— +
| |
| |
| =] |
| w ™ ~N - o |
_ m u uy u u _
| .wnv e fre o @ |
a ¥
“ a & & 8 & “
o o ol el e |
] w w w w
-l

i3 3 Bl @ koo bo o |
_ M Q Q Q _
_ m m [+4] ) “_
I o!
“ o 000 0 B“
| Z NNOD £ NNOD % NNOD S NNOD 9 NNOD m_
“ /(\III’W“\III’!\ N\ JI}HM\\I\ C—_/ a “
[ o

I H H wl
| o o« u_
| 3 3 |
S :
w w e

| ] u ol
“ i
| o~ |
[ m - |

<

| Qo |
! =a 5|
! O o o
| Q. ~ |
| w |
| (=] S |
_ m 9 [
| |
[ 5 ] [
[ z A [
“ 4 \\Illlll\ AN\ kll\\\ll/ \\lilllllllll\\\)/llllllI|\\\\I/ “
| E 0 NNOD |
I __.._ |
| |
| |
| |
| |
| |
| |
+

47-032 ROO

3355

HOSS3IO0Hd S31YIS-002¢ 40
(SN8 XNW/HOT3S _ |




47-032 ROO

g g g - - e — e - — - - -—————

B e e e . e e e — - —— — — ————— — — — ————— — — T ——— ——————— 2 —

3356
(NOT USED)
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[ ] [ ]
NOT USED) 110-1
NOT USED) 210-1
DO0 1111
4+ 2111
:_:T)oz 1121
D03 2121
= :tmd 1131
D05 2131
= : D06 1141
DATA BITS <> D07 214-1
D08 115-1
<4+ P o 2151
0 D10 116-1
g:; 216-1
117-1
3 D13 2171
<> D14 118-1
D15 2181
STATUS REQUEST 0 1191
ADDRESS > ADRS0 2191
DATA REQUEST »—orp 120-1
COMMAND :_'C'M'Do 2201
EARLY POWER FAIL > CLO70 1211
DATA AVAILABLE > DAO 2211
RECEIVE ACKNOWLEDGE RACKO 1221
TRANSMIT ACKNOWLEDGE ="—T7&'CR'0‘ 2221
SYNC RETURN SYNO 1231
ATTENTION : ATNO 2231
SET NEW SEQUENCE < SNSO 1241
SELECTOR CHANNEL BUSY > SBSYO 2241
{NOTUSED) _ § 125.1
—STATUS CHECK SCHKO 2251
SYSTEM CLEAR : SCLRO 126-1
HALFWORD MODE < HWO 226:1
NOT USED 127-1
NOT USED 227-1
NOT USED 1281
(NOTUSEg 2281
T 129-1
EMPLOY 1/0 BUS SWITCH BUSSWO 229-1
N 130-1
(NOT USED) 230-1
[ ] [ ]
[ ] [ )
[ ] [ ]
(NOT USED) 1 .
(NOT USED) I 2411

Figure 3-3.
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IDC
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NOTE

o CONN 11S AN 82-PIN
CONNECTOR.

® CONN 1 PLUGS INTO THE
PROCESSOR CABINET MAKING
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SELECTOR CHANNEL BUS.
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IDC CONN-1 Connections to SELCH/MUX Bus
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Figure 3-3
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Figure 3-4.

IDC
PC-BOARD

NOTE

@ CONN 21S A 60-PIN CbNNECTOR.

® ALL CONN-2 LINES CONNECT VIA
THE A-CABLE TO THE DISK FILES,
CONNECTING FIRST TO DISK FILE 0.

CONN 2

~2002

SCTY

100-2

SCTZ

SELECT-CYLINDER TAG

201-2

SHTY

101-2

SHTZ

SELECT-HEAD TAG

202-2

CTY

102-2

(4174

CONTROL TAG

203-2

BOOY

B0O

BO1Y

B801Z

B804
> DATA BUS BITS

BO7Y

B07Z

BO8Y

B08Z

VITUTYITTTY

BO9Y

B09Z
OBCADY

@

OBCADZ

OPEN CABLE DETECT

FAULTA

FAULTB

W

FAULT

SKERA

SKERB

SEEK ERROR

V

ONCYLB

ON-CYLINDER DETECT

D)

"

(NOT USED)

UNRDYLA

UNRDYLB

UNIT READY

{NOT USED)

V

BUSYA

BUSYB
USTAGY

|

DUAL-PORT BUSY

USTAGZ
ELOY
USELOZ

UNIT SELECT TAG

USEL1Y

!

USEL12Z
{NOT USED)

L

USELO
UNIT SELECT BITS
USEL1

{NOT USED)

{NOT USED)

(NOT USED)

{NOT USED)

— (NOT USED)

WIPTB

I

WRITE PROTECT

HOLD

PICK

POWER SEQUENCE HOLD/PICK

B1OY

B10Z

V'V

B10 (SPARE)

IDC CONN-2 Connections with A-Cable to Disk Files
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|DC 200-N SCLK = A <
- - 100-N GROUND
PC BOARD 201N GROUND SERVO CLOCK
101-N SCLK # B <
NOTE 202-N RDAT = A -
102-N RDAT = B -1 = READ DATA
© CONN-N REPRESENTS ONE OF THE FOUR 1DC 203N RCLK = A 1
CONNECTORS, 3 THROUGH 6. 103N GROUND
204-N GROUND READ CLOCK
© THE # SYMBOL IN THE LINE MNEMONIC 104-N RCLK » B -
REPRESENTS ONE OF THE DISK FILE NUMBERS, 205-N WCLK # A
0 THROUGH 3. 105-N WCLK # B ,’_—>‘ WRITE CLOCK
206-N WDAT # A
® CONNECTOR-TO-FiLE CORRESPONDENCES ARE: 706 GROUND L
CONNG6 — DISK FILEO : g;:: 3327" B WRITE DATA
CONNS — DISK FILE 1 SEN ] »
CONN4 — DISK FILE2 ] USEL » B
CONN3 — DISK FILE3 - USEL # A UNIT SELECTED TAG
205N | SKED # A <
© CONN 3 THROUGH 6 ARE 26-PIN CONNECTORS, 105N SKED # B - i
ATTACHED TO THE DISK FILES VIA B-CABLES. 2101 INX = A <
GROUND
GROUND INDEX
INX » E
-t
SECT # A
SECT » - SECTOR

I
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Figure 3-5. IDC CONN-3, CONR-4, CONN-5, and CONN-6 Connections
with B-Cables to Disk Files
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3-2.1 IDC Connector—-1 Pins

Figure 3-3 illustrates and identifies all of the CONN-1 pins from
the IDC board to the SELCH bus. The following paragraphs,
presented alphabetically according to pin mnemonics, describe the
inputs and outputs associated with these pins.

(a) ADRSO (Address)

Input from the processor to IDC pin 219-1. When active,
this signal informs the IDC that data bits D08 thru D15
contain the address of an IDC or a disk file. This address
selects a particular device for a subsequent operation,
eege, a read/write or a status regquest. ADRSO must result
in device selection before any one of these signals,
described below, can have effect: CMDO, DAO, DRO, and SRO.

(b) ATNO (Attention)

OQutput from IDC pin 223-1 to the processor. When active,
this signal indicates that the IDC needs to interrupt the
processor. The IDC sends this signal after completing an
operation, and consequently has an interrupt pendinge.

(c) BUSSWO (Employ I/O Bus Switch)

Output from IDC pin 229-1. When active, this signal informs
the SELCH that this IDC supports the "new" high-speed SELCH
protocol and employs an I/0 Bus Switch.

NOTE

This signal can be active only if these conditions
are met: New-Protocol Pins W1 and W3 are
strapped; toggle-7 of the File-0 Address Switch is
pushed down to the 1-setting; and the IDC is
installed under an I/0 Bus Switch.

(d) CL070 (Early Power Fail)

Input from the processor to IDC pin 121-1. When active,
this signal serves as a warning that a power failure is
imminente.



(e)

(£)

(g)

(h)

(1)

(3)
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C¥DO (Command)

Input from the processor to IDC pin 220-1. When active,
this signal informs the IDC that data bits D08 thru D15
contain a command for the selected IDC or disk file.
Perkin-Elmer Publication 50-007 discusses these commands.

DAO (Data Available)

Input from the processor or SELCH to IDC pin 221-1. When
active, this signal informs the IDC of a write operation to
the selected IDC or disk file. Data 1is available on IDC
bits DOO thru D15.

DRO (Data Request)

Input from the processor or SELCH to IDC pin 120-1. When
active, this signal informs the IDC of a read operation from
the selected IDC or disk file to the processor. A halfword
of data is read from IDC bits DOO thru D15.

D00 thru D15 (Data Bits O thru 15)

Input/output data on IDC pins 111-1 thru 118-1 and 211-1
thru 218-1, For halfword 1I/0, bits D00 thru D15 hold
read/write data; these bits can alsc hold a cylinder or head
address as input from the processor. For byte 1/0, bits DOS8
thru D15 can hold one of the following: processor command,
IDC address, IDC status, disk file address, disk file
status, sector address, and Rotational Position Sensing
(RPS) datae.

HWO (Halfword Mode)

Output from IDC pin 226-1 to the SELCH. When active, this
signal informs the SELCH that this IDpcC is a
halfword-oriented device.

RACKO (Receive Acknowledge)

Input from the processor to IDC pin 122-1. When active,
this  input indicates an interrupt acknowledgment from the
processor. Whenever an IDC sends an ATNO signal, thereby
requesting a processor interrupt, that IDC then has an
interrupt pending. The RACKO input acknowledges this
interrupt request. If a RACKO is received at an IDC having
no interrupt pending, that IDC passes this RACKO as a TACKO
(see its description) to the next IDC in the processor
cabinet. That IDC then receives the TACKC as a RACKO.
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In summary, the RACKO is a daisy-chained interrupt
acknowledgment from the processor to an IDC with an
interrupt pendinge.

SBSY0O (SELCH Busy)

Input from the SELCH to IDC pin 224-1. When active, this
signal indicates that a block-data transfer to or from the
SELCH is in progress.

SCHKO (Status Check)

Output, applicable only for the high-speed SELCH protocol,
from IDC pin 225-1 to the SELCH. When active, this signal
indicates the occurrence of a bad IDC status: EXAMINE,
CONTROLLER IDLE, or DATA ERROR. For information on these
statuses, refer to Perkin-Elmer Publication 50-007.

SCLRO (System Clear)

Input from the processor to IDC pin 126-1. When active,
this signal causes the initialization of IDC logic. It is
active during system power-up, shutdown, and initialization.

SNSO (Set New Seguence)

Output from IDC pin 124-1 to the SELCH. When active, this
signal informs +the SELCH that this IDC supports the "new"
high-speed SELCH protocol without an I/0 Bus Switch.

NOTE

This signal can be active only if these conditions
are met: the IDC is installed under an I/0 Bus
Switch; New-Protocol Pins W1 and W2 are strapped:;
and toggle-7 of the File-0 Address Switch is
pushed down to the 1-settinge. Employing the
high-speed protocol by strapping W1 and W2,
however, is not a recommended procedure. Standard
procedure is to strap W1 and W3 and to employ an
I/0 Bus Switch; see item (c) above.

SRO (Status Redquest)

Input signal from the processor or SELCH to IDC pin 119-1.
When active, this signal requests the current status of the
IDC or an attached disk file. The requested status is
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passed as one byte of data, bits D08 thru D15 Perkin-Elmer

Publication 50-007 discusses these statuses.

(p) SYNO (Sync Return)

Output from IDC pin 123-1 to the processor or SELCH.
active, this signal informs the processor cr SELCH that
IDC has properly accepted and responded to a control
signal.

(q) TACKO (Transmit Acknowledge)

When
this
line

Output from IDC pin 222-1 to the next controller plugged
into the I/0 slot. This output, consisting of a received
RACKO, indicates that this IDC did not have an interrupt

pending. See the description above for the RACKO input.

3-2.2 IDC Connector-2 Pins

Figure 3-4 illustrates and identifies all of the CONN-2 pins
A-cable 1lines from the IDC board to the disk files.
following paragraphs, presented alphabetically according to
line mnemonics, describe the inputs and outputs associated
the A-cable lines.

(a) BOOY (Differential Data Bus Bit O +) and
B00Z (Differential Data Bus Bit 0 -)
thru
B09Y (Differential Data Bus Bit 9 +) and
B09Z (Differential Data Bus Bit 9 =)

Ten output lines, subsequently referred to as BOO thru

and
The
the
with

BO9,

from IDC pins 203-2 and 103-2 (for B0O) thru pins 212-2 and

112-2 (for BO09) to the disk files. These multipurpose
lines supply control and address data to the attached

bus
disk

filese The actual content of BOO thru B0S depends on one of

three tags:
(1) CTY/CTZ (Differential Control Tag +/-)
(2) SCTY/SCTZ (Differential Select-Cylinder Tag +/-)

(3) SHTY/SHTZ (Differential Select-Head Tag +/-)

As shown in Table 3-1 below, BOO thru B09 can supply a
control function, a cylinder address, or a head address
depending on which of the three tags is active. For further
information on bus line contents, refer to the subsequent

tag descriptions.
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Table 3-1. Bus Line Contents Corresponding to Active Output Tag

* A
*x A
ek A

(b)

(c)

(d)

e b e et T - +
| CONTROL* | CYLINDER** | HEAD*** |

E | FUNCTION | ADDRESS | ADDRESS |

LS I St Tt st + + 3 - T+ + - Lt 1t L 1+ T
| | | |
| Write Gate | 1 | 1 |
| Read Gate | 2 | 2 |
| Servo Offset + | 4 | 4 |
| Servo Offset - | 8 | 8 |
| Fault Clear | 16 | 16 |
| (Not Applicable) | 32 | N/A |
| Return to Zero (RTZ) | 64 | N/A |
| Data Strobe Early | 128 | N/A |
| Data Strobe Late | 256 | N/A |
| Release (Dual-Port Operation) | 512 | N/A |

|
B R Lo !
pplies when CTY/CTZ tag is active.

pplies when SCTY/SCTZ tag is active.
pplies when SHTY/SHTZ tag is active.

B10Y (Differential Data Bus Bit-10 +) and
B10Z (Differential Data Bus Bit-10 -)

This is a spare differential data bus line.

BUSYA (Differential Dual-Port Busy +) and
BUSYB (Differential Dual-Port Busy -)

Input from a disk file to IDC pins 220-2 and 120-2,
applicable only to dual-port operation of a particular disk
file. When active, this line indicates to the IDC that the
selected disk file has been acquired by another IDC.

CTY (Differential Control Tag +) and
CTZ (Differential Control Tag -)

Output from IDC pins 202-1 and 102-2 +to the disk files.
When active, this input tag informs the disk files that bus
lines B0OO thru B09 are supplying a binary-coded control
function (i.e., a disk driver command). Table 3-2 below
lists and describes the control functions corresponding to
the settings of these ten bus lines.



Table 3-2. Control Functions Activated by Control Tag CTY/CTZ

fm————— R +
| BUS* | CONTROL |
| LINE | FUNCTION |
| | |
| BOO | Write |
i | Gate |
| | |
| | |
| | |
| | |
| BO1 | Read |
| | Gate |
| | |
| | |
| | |
| BO2 | Servo |
| | Offset + |
| | |
| | |
| BO3 | Servo |
| | Offset - |
| | !
| | |
| BO4 | Fault |
| | Clear |
| | |
| | |
| | |
| | |
| BOS | ====-- |
| | |
| BO6 | Return |
| | to Zero |
| | |
| BO7 | Data |
| | Strobe |
| | Early |
| | |
| BOS | Date |
| | Strobe |
| | Late |
| | |
| BO9 | Release |
| | |
| | |
to————— T g +

* These ten 1lines
representing 2
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Informs the selected disk drive (selected
by USELO and USEL1 on the A-cable) that the
IDC will write data over the Write

Data line of the B-cable to the current
location of the disk mediume.

Informs the selected disk drive that the
IDC will read data over the Read

Data line of the B-cable from the current
location of the disk mediunm.

Offsets the head of the selected disk file
in a positive direction, i.e., towards the
spindle of the disk drive.

Offsets the head of the selected disk file
in a negative direction, i.e., away from
spindle.

Clears the fault condition that resulted
from a DC power failure, a simultaneously
active Read Gate and Write Gate, or a
selection of a nonexistent head. (See the
description for the FAULTA/FAULTB line.)

Not applicable. Must equal zero.

Restores the selected disk file to
cylinder 000.

Causes the disk file to advance the Read
Clock in order to retrieve marginal data.

Causes the disk file to retard the Read
Clock in order to retrieve marginal data.

Releases a dual-port operational disk file
so another processor can access it.

|
|
|
|
i
I
[}
|
|
!
|
|
1
|
|
|
L
t
t
t
t
|
|
|
L}
!
1
]
t
t
'
|
|
|
|
i
1
|
{
|
i
|
|
i
|
+

are read as a binary number with BOO

power, BO2 representing 2 to the 2nd power, and so forth.

to the 0 power, BO1 representing 2 to the 1st
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FAULTA (Differential Fault +) and
FAULTB (Differential Fault =)

Input from a disk file to IDC pins 214-2 and 114-2. When
active, this 1line indicates a fault condition at a disk
file.

HOLD/PICK (Power Sequence Hold/Pick)

A power sequencing ground provided by IDC 1logic from pins
228-2 and 128-2 to attached disk files. If SEQ Pins 1 and
2 are not strapped and if attached disk files have their
Local/Remote switch in the Remote position, the IDC logic
switches a ground onto these 1lines to permit power
sequencing once the processor 1is turned on. When the
processor is turned off, IDC logic removes the ground to
power-down the disk files. Essentially, then, these lines
"pick and hold"™ the power sequencing capability.

OBCADY (Differential Open Cable Detection +) and
OBCADZ (Differential Open Cable Detection -)

Output from IDC pins 213-2 and 113-2 to a disk file. When
active, this line indicates an open A-cable or a loss of IDC
power. HWhile this condition exists, no selection or control
data will be sent from the IDC.

ONCYLA (Differential On-Cylinder Detection +) and
ONCYLB (Differential On-Cylinder Detection -)

Input status from a disk file to IDC pins 216~-2 and 116-2.
When active, this line signals the IDC that the heads of the
selected disk file are positioned; i.e., in response to a
Seek instruction, they are positioned over a selected tracke.
The on-cylinder status clears with another Seek instruction,
and again becomes active once the heads are positioned. A
carriage offset results in the 1loss of the on-cylinder
status for 2.7°% milliseconds (nominal); i.e., about 2.75 ms
are required to move the head to a + or - offset.
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SCTY (Differential Select-Cylinder Tag +) and
SCTZ (Differential Select-Cylinder Tag =)

Output from IDC pins 200-2 and 100-2 +to the disk files.
When active, this output tag informs the disk file that the
ten bus lines, BOO thru B09, are supplying a binary-coded
cylinder address. BOO0 represents 2 to the 0 power, BO1
represents 2 to the 1st power, etce.

SHTY (Differential Select-Head Tag) and
SHTZ (Differential Select-Head Tag)

Output from IDC pins 201-2 and 101-2 +to the disk files.
When active, this output tag informs the disk file that BOO
thru B09 are supplying head-select or volume-select datae.

For an MSK file, bus lines B0O thru BO4 supply head-select
data, where BOO represents 2 to the 0 power, BO1 represents
2 to the 1st power, etc. See Table 3-1 for further
illustratione

For an MC-CDD, however, bit BOU4 represents a volume select
bit; BOO thru R03 are nonapplicable. BOU4, which represents
2 to the U4th power, supplies part of the data for a
volume-select address: when reset, it denotes a removable
disk; when set, it denotes a fixed disk. The remainder of
the volume-select address 1s supplied by another input, a
cylinder address, on B0OO thru B09. This input is associated
with the select-cylinder tag SCTY/SCTZ. In summary, then,
supplying a volume-select address to an MC-CDD requires two
tag sequences:

(1) An active SHTY/SHTZ tag with bus line BQOU4 set or reset.

(2) An active SCTY/SCTZ tag with bus 1lines ROO thru BO9
containing a valid cylinder address. (The worst-case
switching delay is 4 milliseconds.)

SKERA (Differential Seek Error +) and
SKERB (Differential Seek Error -)

Input from a disk file to IDC pins 215-2 and 115-2. ¥hen
active, this 1line indicates that a seek error occured at a
disk filee« A seek error refers to one of these three
conditions:

(1) The disk drive could not move the head within a
specified time interval.

(2) The disk drive moved the head to a position outside the
recording area of the diske.
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(3) The disk drive received an illegal track address.

A seek error can be cleared only by an RTZ control function.

UNRDYLA (Differential Unit Ready +) and
UNDRYLB (Differential Unit Ready =)

Input from a disk file to IDC pins 218-2 and 118-2. When
active, this 1line indicates that the selected disk file is
up-to-speed, that the heads are positioned over the
recording tracks, and that no fault condition exists within
the disk filee.

USELOY (Differential Unit Select 0 +),
JSELOZ (Differential Unit Select 0 =),
USEL1Y (Differential Unit Select 1 +), and
USEL1Z (Differential Unit Select 1 -)

Two output lines, subsequently referred to as USELO and
USEL1, from IDC pins 222-2 and 122-2 (for USELO) and pins
223-2 and 123-2 (for USEL1). These binary-coded 1lines
supply a number, 0 thru 3, of the disk file to be selected.
USELO represents 2 to the 0 power; USEL1 represents 2 to the
1st power.

USTAGY (Differential Unit Select Tag +) and
USTAGZ (Differential Unit Select Tag -)

Output from IDC pins 221-2 and 121-2 +to the disk files.
When active, this output tag informs the disk files that the
two unit-select 1lines, USELO and USEL1, are supplying a
binary-coded number, as mentioned above.

WTPTA (Differential Write Protect +) and
WTPTB (Differential Write Protect -)

Input from a disk file to IDC pins 227-2 and 127-2. When
active, this line indicates that the particular disk file is
in write-protected mode: a write-protect button on the disk
file has been depressed.

w
1
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3-2.3 1IDC Connector-3 thru Connector-6 Pins

Figure 3-5 illustrates and identifies all of the pins and B-cable
lines from these IDC connectors: CONN 3, CONN 4, CONN 5, and
CONN 6. The follewing paragraphs, presented alphabetically
according to line mnemonics, describe the 1inputs and outputs
associated with the 1lines. These descriptions, which apply to
all four connectors, use the letter N to represent the connector
numbers (3, 4, 5, or 6) and the symbol # to represent the disk
file number (0, 1, 2, or 3)e. :

(a) INX#A (Differential Index +) and
INX#B (Differential Index -)

Input from disk file # to IDC pins 210-N and 111-N. This
line receives a pulse for every disk revolution. The
leading edge of the pulse is treated as the leading edge of
sector 0. Pulse width is typically 2.5 microseconds.

(b) RCLK#A (Differential Read Clock +) and
RCLK#B (Differential Read Block -)

Input from disk file # to IDC pins 203-N and 104-N. The IDC
uses this input to clock-in, or synchronize, data read from
disk file #.

(c) RDATH#A (Differential Read Data +) and
RDAT#B (Differential Read Data =)

Input from disk file # to IDC pins 202-N and 102-N. This
line carries read data from disk file #. Read data is in
Non—-Return to Zero (NRZ) form.

(d) SCLK#A (Differential Servo Clock +) and
SCLK#B (Differential Servo Clock =)

Input from disk file # to controler pins 200-N and 101-N.
The IDC uses this input as the write «clock; see
WCLK#A/WCLK#B telow.

(e) SECT#A (Differential Sector +) and
SECT#B (Differential Sector -)

Input from disk file # to IDC pins 212-N and 112-N. This
input pulse marks the beginning of each physical sector of
the IDC-formatted disk. (There are 33 physical sectors per
disk revolution.)

3-24
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(f) SKED#A (Differential Seek End +) and
SKED#B (Differential Seek End =)

Input from disk file # to IDC pins 209-N and 109-N. This
input 1line is a combination of the On-Cylinder Detect 1line
(ONCYLA/ONCYLB) and the Seek Error 1line (SXERA/SKERB).
These two 1lines connect through the A-cable to IDC CONN 2.
It indicates to the IDC that a seek operation has ended,
either successfully or unsuccessfully.

(g) USEL#A (Differential Unit Selected Tag +) and
USEL#B (Differential Unit Selected Tag =)

Input from disk file # to IDC pins 108-N and 208-N. It
indicates that the attached disk file is now acquired by the
IDC; i.e., the disk has been selected.

(h) WCLK#A (Differential Write Clock +) and
WCLK#B (Differential Write Clock =)

Output from IDC pins 205-N and 105-N to disk file #. The
IDC uses this output to <clock-out, or synchronize, data
written to the disk file.

(i) WDAT#A (Differential Write Data +) and
WDAT#B (Differential Write Data ~-)

Output from IDC pins 206-N and 107-N to disk file #. This
line carries write data to be recorded on the disk. Written
data is in NRZ form.

3-3 BLOCK-DIAGRAM ANALYSIS OF IDC

The foldout Figure 3-6 is a block diagram of the 1IDC 1logic
circuitrye. As shown, this block diagram has three logical
sections:

(1) SELCH/MUX Bus Interface
(2) Disk File Interface
(3) Microprocessor Controller Logic

Section 3-3.1 describes the constituent blocks for the SELCH/MUX
bus 1interface; Section 3-3.2, the microprocessor controller
logic; and Section 3-3.2, the disk file interface.
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3-3.1 SELCH/MUX Bus Interface

This portion of the IDC board serves as the interface to
SELCH/MUX bus. It consists of thirteen functional blocks;

(1) Data Transceivers

(2) Data Multiplexer for Bits 08:15

(3) Controller Address Compare-and-Select Circuitry
(4) File Address Compare-and—-Select Circuitry
(5) 1Initialization Receiver

(6) 3200-Protocol Circuitry

(7) Control Line Receivers

(8) Control Line Latches

(9) Function Encoding Circuits

(10) Synchronization Circuitry

(11) DMA and Interrupt Sync Circuits

(12) Acknowledgment and Attention Circuitry
(13) Halfword-Mode Circuitry

The following paragraphs describe these functidnal blocks
their associated I/0 lines.

(1) Data Transceivers

the

and

Transmit data to or receive data from the SELCH/MUX bus.

I/0 lines are:

(a) EBLOUT (Driver Control), Input

Signal for setting the transceiver mode to transmit

receive.

(b) DOO0:15 (Data Bits DOO thru D15), Input/Output
Data to or from the SELCH/MUX bus. See Section
for a more complete description.

(c) DATA00:07 (Data Bits 00 thru 07), Input
More significant byte of Direct Memory Access
data to be transmitted to the SELCH.

(d) MDO08:15 (Multiplexed Data Bits 08 thru 15), Input

One of four multiplexed data sources to be sent to
SELCH or processor.

or

3"201
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D00:07 (Receive Data Bits 00 thru 07), Output

More significant 'byte of data received from the
SELCH/MUX bus, i.e., from the processor or SELCH.

D08:15 (Receive Data Bits 08 thru 15), Output

lLess significant byte of data received from the
SELCH/MUX bus, i.e., from the processor or SELCH.

Data HMultiplexer for Bits 08:15

Selects one of four data sources as M¥D08:15 input to the
Data Transceivers. I/0 lines are:

(a)

(b)

(c)

(d)

(e)

MUX13,23 (Multiplexer Control Bits), Input

Binary value for selecting one of the following four
data-source inputse.

GPD08:15 (General-Purpose Data), Input

General-purpose control data 1like status, Rotational
Position Sensing (RPS), etc., to be sent as MD08:15
input to the Data Transceivers.

CR08:15 (Controller-Address Bits 08 thru 15), Input

IDC address (of this controller) to be sent as MD08:15
input to the Data Transceivers.

FR08:15 (File-Address Bits 08 thru 15), Input

File address (of a disk file attached to this
controller) to be sent as MDO08:15 input to the Data
Transceivers.

DATRA08:15 (Data Bits 08 thru 15), Input

Less significant byte of DMA data to be transmitted,
via the Data Transceivers, to the SELCH.
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(f) MDO08:15 (Multiplexed Data Bits 08 thru 15), Output
One of four multiplexed data sources to be sent to the
SELCH or processor.
Controller Address Compare—-and-Select Circuitry
Detects when this IDC is addressed by the processor. More
specifically, this circuitry compares a received controller
address with the address of this IDC; if the two addresses
match, then this IDC is selected for I/0 with the processor
via the SELCH/MUX bus. (The IDC address 1is determined by
the setting of the Controller Address Switch on the IDC
board, discussed in Section 2-4.1.) I/0 lines are:
(a) DO08:15 (Receive Data Bits 08 thru 15), Input

Controller address received from the processor.

(b) DO06:07 (Receive Data Bits 06 and 07), Input
Controller address bits appended to D08:15 for a full
10-bit address selection. These two bits must equal
zero for address comparison to occur.

{(c) =CONT (Eguals Controller), Output
Signal for indicating that the received controller
address matches the address of this IDC.

(d) CONTSYNC (Controller Sync Return), Output
A sync signal indicating that the IDC has properly
accepted and responded to control line signals.

(e) CAO08:15 (Controller-Address Bits 08 thru 15), Output

IDC address (of this controller) to be sent to the
processor, along with the sync signal SYNO.

File Address Compare-and-Select Circuitry

Detects when an attached disk file is addressed by the
Processor. More specifically, this circuitry compares a
received disk file address with the addresses of the disk
files attached to this IDC; if there is a match, then the
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addressed disk file is selected for I/0 with the processor
via the SELCH/MUX buse. (Disk file addresses are determined
by the setting of the File-0 Address Switch on the IDC
board, discussed in Section 2-4.1.) I/0 lines are:

(a) DO08:15 (Receive Data Bits 08 thru 15), Input

Disk file address received from the processor.

(b) =FILE (Equals File), Output

Signal for indicating that the received file address
matches the address of a disk file at this IDC.

(c) FILESYNC (File Sync Return), Output

A sync signal indicating that an attached disk file has
properly accepted and responded to control line
signals.

(d) FAO08:15 (File Address Bits 08 thru 15), Output

File address (of the selected disk file) to be sent to
the processor, along with the sync signal SYNO.

Initialization Receiver
Initializes IDC logic to permit controller comunication with

the 3200-Series processor, or to prepare the IDC 1locgic for
an imminent power fajlure. I/0 lines are:

(a) SCLRO (System Clear), Input

Signal from the processor for initializing IDC
circuitry. See Section 3-2.1 for more informatione.

(b) CLO70 (Early Power Fail), Input

Signal from the processor as a warning that a powver
failure is about to occur. See Section 3-2.1.

(c) EXTCLR (External Clear), Qutput

Signal for initializing the IDC logice.
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(6) 3200-Protocol Circuitry

Enables the IDC to employ the "new" high-speed SELCH
protocole. This protocol applies only when the New-Protocol
Pins W1 and W3 or W1 and W2 are strapped. I/0 lines are:

(a) SBSY0O (SELCH Busy), Input

Signal for indicating that the SELCH is currently busy
with a block-data transfer. See Section 3-2.1 for
further description.

(b) SELCHEZ (SELCH Busy), Output

Same description as above with SBSYO.

(c) 3200 PTCL (3200 Protocol), Input

Data indicating the occurrence of a bad IDC status,
namely: S13, EXAMINE; S14, CONTROLLER IDLE; or S15,
DATA ERROR. The indicated status results from bits 13,
14, and 1% of a status register within the Randonm
Access Memory (RAM) circuitry. Refer to Perkin-Elmer
Publication 50-007 for further description.
(Physically, 3200 PTICL represents two lines: STCHK and
CTLOPTC. Refer to Appendix A for further description.)

(d) SCHKO (Status Check), Output

Output to SELCH to indicate a bad IDC status associated
with the high-speed SELCH protocol. See item (c)
above. Refer to Section 3-2.1 for more information.

(e) SNSO (Set New Sequence), Output

Signal for indicating that the controller is set-up for
the optional "new" high-speed SELCH protocol. This
signal results when toggle-7 of +the File-0 Address
Switch is pushed down to the 1-setting, and when the
New-Protocol Pins W1 and W2 are strapped. See Sections
2-U4+1 and 2-4.2 for detailed information.

(7) Control line Receivers

Receive control signals from the SELCH/MUX bus. I/0 1lines
are:
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ADRSO (Address), Input

Signal indicating that D08:15 (input lines to the Data
Transceivers) contain the address of an IDC or disk
file. This signal must result in device selection at
the IDC before any one of these signals, described
below, can have effect: SRO, CMDO, DRO, and DAO. See
Section 3-2.1 for more information.

ADRS (Address), Outbut

Same description as above with ADRSO.

RACKO (Receive Acknowledgment), Input

Signal acknowledging that the processor received an
ATNO from an IDC with an interrupt pending, possibly
this one. In effect, RACKO acknowledges an interrupt
request signaled by the ATNO signal. See Section 3-2.1
for a more complete description.

RACKO (Receive Acknowledgment), Output

Same description as above. If the IDC does not have an
interrupt pending, RACKO is passed as TACKO output to
the next IDC in the I/0 slot of the processor cabinet.
See paragraph (12) below for further description.

SRO (Status Request), Input

Signal for reqguesting the status of a selected IDC or
disk file. See Section 3-2.1 for further description.
SR (Status Request), Output

Same description as above with SRO.

CMDO (Command), Input

Signal indicating that input 1lines DO08:15 <contain a
command for this selected IDC or for a selected disk
file. See Section 3-2.1 for further description.

0C (Output Command), Output

Same description as above with CMDO.
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DRO (Data Request), Input

Signal indicating a read operation from output 1lines
D00:15« See Section 3-2.1 for further descriptione.

DR (Data Request), Output

Same description as above with DRO.

DAO (Data Available), Input

Signal indicating a write operation from the processor
to input 1lines D00:15. See Section 3-2.1 for further
descriptione.

DA (Data Available), Output

Same description as above with DAO.

Control Line latches

Temporarily store (i.e., latch) control inputs for later use
by the IDC microprocessor logice I/0 lines are:

(a)

(b)

(c)

(d4)

(e)

CTL*S (Control Llines), Input

Binary-coded control 1lines to enable or disable
latching of the four control inputs SR, 0C, DR, and DA.

SR (Status Request), Input

Control input resulting from a received SRO signal.

LSR (Latched Status Request), Output

Latch signal corresponding to the above SR input.

0C (Output Command), Input

Control input resulting from a received CMDO signal.

LOC (Latched Output Command), Output

Latch signal corresponding to the above OC inpute.
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DR (Data Request), Input

LDR (Latched Data Reguest), Output

_Control input resulting from a received DRO signal.

Latch signal corresponding to the above DR input.

DA (Data Available), Input

Control input resulting from a received DAO signal.

LDA (Latched Data Available), Output

Latch signal corresponding to the above DA input.

Function Encoding Circuits

Encodes the latched control lines (LSR, LOC, LDR,

into

a 3-bit <code for a selected IDC or disk

lines are:

(a)

(b)

(c)

(d)

LSR (Latched Status Request), Input

Latch signal corresponding to the SRO input
SELCH/MUX bus.

LOC (Latched Output Command), Input

Latch signal corresponding to the CMDO input
SELCH/MUX bus.

LDR (Latched Data Regqguest), Input

Latch signal corresponding to the DRO input
SELCH/MUX bus.

LDA (Latched Data Available), Input

Latch signal corresponding to the DAO input
SELCH/MUX bus.

and LDA)
file. I/O
from the
from the
from the
from the
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(e) FUNCO:2 (Function Code), Output
Binary-coded signal representing one of eight possible
functionse. This output goes onto the microprocessor
bus, BDO:7, when RSEL is also active. Refer to
Appendix R for further description.

(f) RSEL (Register Select), Output
Signal indicating that the encoded FUNCO:2 bits are now
active.

(g) CTL'S (Control Lines), Input

Control lines to gate the FUNCO:2 bits onto BDO:7.

(h) =CONT (Equals Controller), Input
Signal for indicating that the FUNCO0:2 bits apply to
this selected IDC.

(i) =FILE (Equals File), Input

Signal for indicating that the FUNCO:2 bits apply to a
selected disk file.

Synchronization Circuitry
Receives synchronization signals from +the IDC 1logic and
ouputs a synchronization signal to the processor or SELCH.
I/0 lines are:
(a) CONTSYNC (Controller Sync Return), Input
Sync signal indicating that +this IDC has ©properly
accepted and responded to a control line signale.
(b) FILESYINC (File Sync Return), Input
Sync signal indicating that a selected disk file

attached to this IDC has properly accepted and
responded to a control line signal.
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REGSYN (Register Sync), Input

Sync signal indicating that the IDC received one of the
four control functions -- SRO, CMDO, DRO, or DAO. See
paragraph (7) above for more informatione.

DLYSYNC (Delayed Sync Returnj), Input

Either the DMA sync signal to the SELCH (resulting from
SELCHSYN) or the interrupt-acknowledgment sync signal
(resulting from OURACKO) to the processor. See
paragraph (11) below for further description.

SYNO (Sync Return), Output

Sync signal informing the processor or SELCH that this
IDC or an attached disk file has properly accepted and
responded to control line signalse. See the
corresponding description in Section 3-2.1.

DMA and Interrupt Sync Circuits

Qutputs a delayed sync signal resulting from either SELCHSYN
or OURACKO., I/0O lines are:

(a)

(b)

(c)

SELCHSYN (SELCH Sync Return), Input

Sync return in response to a DMA transfer with the
SELCH. (Physically, SELCHSYN represents two lines:
DMASR and XFRSYNCH. See Appendix A for further
description.)

OURACKO (Our RACKO), Input

Signal indicating that a RACKO signal was received by
this IDC, which had an interrupt pendinge.

DLYSYNC (Delayed Sync Return), Output

A DMA sync signal (resulting from SELCHSYN) ¢to the

SELCH or an interrupt-acknowledgment sync signal
(resulting from OURACKO) to the processor.
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(12) Acknowledgment and Attention Circuitry

(13)

Handles controller interrupt requests (ATNO) and interrupt

acknowledgments (RACKO/TACKO). I/O lines are:

(a) RACKO (Receive Acknowledge), Input
Signal (resulting from a received RACKO) acknowledging
that the processor received an interrupt request (ATNO
signal) from a controllere.

(b) OURACKO (Our RACKO), Output
Signal indicating that the received RACKO signal was
for this IDC, which had an interrupt pending. If this
IDC had no interrupt pending, output would be TACKO
instead of CURACKO.

(c) TACKO (Transmit Acknowledge), Output
Signal, consisting of a received RACKO, passed onto the
next controller in the processor cabinet. Refer to
Section 3-2.1 for further descriptione.

(d) SATNO (Set Attention), Input

Signal for activating ATNO output.

(e) ATNO (Attention), Output

Signal indicating that this IDC wants to interrupt the
processor, i.es, that this IDC has an interrupt
pending. See Section 3-2.1 for further description.

Halfword-Mode Circuitry

Informs the SELCH that this controller is in the
halfword-mode of operation via 1lines DOO thru D15. 1I/0
lines are:
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(a) SEL*IDLE- (Selected and Not Idle), Input

Signal indicating that this IDC is selected and is not
idle. It activates the HWO outpute. (Physically,
SEL*IDLE- represents two 1lines: CONTSEL and IDLE.
Refer to Rppendix A for further description.)

(b) HWO (Halfword-Mode), Output

Signal informing the SELCH that this 1IDC is a
halfword-oriented device. See Section 3-2.1 for more
informatione.

3-3.2 Disk File Interface

This portion of the IDC board serves as the interface to the
Perkin-Elmer disk files. It consists of five functional blocks:

(1) Select and Seek-End (SKEND) Latches,
Serial-Write-Data and Clock Multiplexers (MUXs), and
Serial-Read-Data and Clock Demultiplexers (DEMUXs)

(2) B-Cable Drivers/Receivers

(3) Control and Status Registers/Latches

(4) A-Cable Drivers/Receivers

(5) Power Sequencing Drivers

The following paragraphs describe these functinal blocks and
their associated 1/0 lines.

(1) Select and Seek-End (SKEND) Latches,
Serial-Write-Data and Clock Multiplexers (MUXs), and
Serial-Read-Data and Clock Demultiplexers (DEMUXs)

These circuits serve as the interface between the B8-bit
microprocessor bus, BD0:7, and the B-cable circuitry to the
disk drives. Select latches are available for selecting one
of four possible disk drives attached to the IDC; SKEND
latches are available for signaling a Seek-End from the
drives. MUXs transmit serial write data and <clock signals
to the disk drives. And 4in the other direction, DENMUXs
receive serial read data and clock signals from the disk
drives. Associated with these MUX and DENMUX operations are
write clocks, write data registers, and read clockse. I/0
lines are: '
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(a) WDATA (Serial Write Data), Input
Serial data, along with Error Correction Code (ECC), to
be written to a disk file.

(b) SDATA (Serial Read Data), Output

Serial data, along with ECC, read from a disk file.

"(c) BDO:7 (Bus Data Lines 0 thru 7), Input/OQutput

Various data and control bytes,

NOTE

BDO:7 1is the 8-bit microprocessocr bus of the
IDC -- the main data path among the the
functional blocks, or modules, of the IDC.

(d) Driver lines (not labeled), Output

Serial write data and clock signals to the B-cable
driverse.

(e) Receiver Lines (not labeled), Input

Serial read data and clock signals from the B-cable
receivers.

B-Cable Drivers/Receivers

B-cable drivers receive serial write data and clock signals
from the MUXs and transfer them to the disk files. B-cable
receivers receive serial data and clock signals from the
disk files and transfer them to the DEMUXs. For detailed
descriptions of all I/0 lines connected to the
drivers/receivers via these four connectors, CONN 3 thru
CONN 6, refer to Sections 3-1.3 and 3-2.3.

Control and Status Registers/Latches

Latch data and controls assoclated with the RA-cable. I/0
lines are:
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(a) BDO:7 (Rus Data Lines 0 thru 7), Input/Output
Various data and controls to and from the registers and
latches.

(b) CTL'S (Control lines), Input
Control signals to latch or enable data and controls
for BDO:7.

(c) Driver/Receiver lLines (not labeled), Input/Output

See paragraph (4) below.

A-Cable Drivers/Receivers

By means of registers and latches, A-cable drivers receive
various data and controls from BDO:7 and transfer them to
the disk files. A-cable receivers receive data and controls
from the disk files and transfer them to BDO:7 by means of
registers and latches. For detailed descriptions of all I/0
lines connected to the A-cable drivers/receivers via CONN 2,
refer to Sections 3-1.2 and 3-2.2.

Power Sequencing Drivers

Control the power sequencing grounds, PICK and HOLD, and the

Open Cable Detect signale. I/0 lines are:

(a) PICK,HOLD (Power Sequence Pick/Hold), Input/Output
Signals for enabling or disabling power seqguencinge.
Both of these signals are active (ground) when IDC SEQ
Pins 1 and 2 are not strapped and when the processor is
turned on. For more details, refer to Section 3-2.2.

(b) OBCAD (Open Cable Detect), Input/Qutput

Signal for indicating an open A-cable or 1loss of IDC
power. Refer to Section 3-2.2 for more details.
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3-3.3 Microprocessor Controller Logic

This portion of the IDC board interprets and ' acts on the
3200-Series processor commands (e.g., Seek, Read, ¥Write, and
Format), causing the disk drives to perform specific operations
or data transfers. It also controls the IDC interface circuitry
between the SELCH/MUX bus and the disk files. Microprocessor
control logic consists of twenty-two functional blocks:

(1) Two U4-8Bit Slice Microprocessors

(2) Control-Store Programmable Read Only Memory (PROM) Banks
(3) Pipeline Register

(4) Microprogram Sequencer

(5) Map PROM

(6) Condition Code MUX

(7) MUX Inverter

(8) Data Llatch

(9) Map Latch

(10) Random Access ¥emory (RAM)

(11) RAM Control MUX

(12) RAM Control Register

(13) RAM-Address Counter for Disk File Transfer, and Latch
(14) RA¥-Address Counter for DMA Transfer, and Latch
(15) General-Purpose Data Registers

(16) DMA Data Pegisters

(17) DMA Control and Bus Data (BD) I/O Control

(18) Control Latches

(19) Error Correction Code (ECC) Generation

(20) Error Correction Control

(21) Parallel-to-Serial Conversion

(22) Serial-to-Parallel Conversion

The following paragraphs describe these functional blocks and
their associated I/0 lines.

(1) Two 4-Bit Slice Microprocessors

Serve as the 8-bit Arithmetic Logic Unit (ALU) of the IDC.
This ALU includes sixteen 8-bit ALU registers: each
register consists of two U-bit slices, with two address
ports labeled A and B. Chapter 4 presents a more thorough
description of this functional block. I/0 lines are:

(a) BDO:7 (Bus Data Lines 0 thru 7), Input/Output

Various data and controls to and from the
microrrocessor controller logic.
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LBD0:7 (Latched Bus Data Bits 0 thru 7), Input

Latched data (i.e., temporarily stored data) from
BD0O:7. This data is used by the ALU as inpute.

A (A-Register Address Bits), Input

A 4-bit binary-coded value for selecting one of the
sixteen ALU registers as the A-register. (Physically,
A represents four lines: A0 thru A3. Refer to
Appendix R for further descriptione.)

B (B-Register Address Bits), Input

A 4-bit binary-coded value for selecting one of the
sixteen ALU registers as the B-register. (Physically,
B represents four 1lines: BO thru B3. Refer to
Appendix PR for further descriptione.)

I (ALU Instruction Bits), Input

A 9-bit binary-coded field for ALU instruction inpute.
The first 3-bit value of this field yields the source
of the ALU input data. The second 3-bit value gives a
specific ALU instruction, arithmetic or logical. The
third 3-bit value yields the destination for the
resulting ALU output data. (Physically, I represents
nine lines: IO thru 1IS8. Refer +to Appendix A for
further description.)

CONT (Control), Input

Two control bits: one for enabling output onto BDO:7,
and one for arithmetic carry-in. (Physically, CONT
represents two lines: CIN and POE. Refer to Appendix
A for further description.)

COND CODE (Condition Code), Output

A U4-bit condition code associated with ALU instruction
execution: overflow, sign bit, carry, and zZero result.
(Physically, COND CODE represents four lines: OFLOW,
SIGN, CARRY7, and F=0. Refer to Appendix A for further
descriptione.)
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Control Store PROM Banks

Consist of PPO¥K for storing the IDC microcode -- the
internal IDC program which <controls the microprocessor
circuitry to provide controller operations. PROM is

organized into 1024 (two banks of 512) 56-bit wordse.
Throughout the following descriptions, these 56-bit words
are referred to as microinstructions or microcode. 1I/0
lines are:
(a) PAO:8, SPA9 (Program Address Lines 0 thru 9), Input
A 10-bit address from the Microprogram Segquencer for
selecting one of the 1024 microcode locations.

(b) 56 Lines (not labeled), Output

A 56-bit word containing microcode as output to the
Pipeline Register.

Pipeline Register
Provides "pipeline" storage of the next sequential
microinstruction. I/0 lines are?
(a) 56 Lines (not labeled), Input
A 56-bit word, from Control Store PROM, containing the
next sequential microinstructione.
(b) RAMO:7 (RAM Address Bits), Output

An 8-bit address of a RAM location.

(c) RAM CTL (RAM Control), Output

Lines for controlling RAM enable, read, and write.
(Physically, RAM CTL represents five lines: MWE, MCE,
AE/OE, PZ, and CNT. See Appendix A for further
description.)

(d) BDIOO:5 (Bus Data I/O0O Control), Output

A 6-bit code for controlling the source and destination
of BDO:7 data and for controlling IDC operations 1like
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latching and ECC-register shifting. Refer to Appendix
A for further description of these controls.

A (A-Register Address Bits), Output

A U4-bit binary-coded value for selecting one of the
sixteen ALU registers as the A-register. (Physically,
A represents four lines: A0 thru A3. Refer to
Appendix A for further description.)

B (B-Register Address Bits), Output

A 4-bit binary-coded value for selecting one of the
sixteen ALU registers as the B-register. (Physically,
B represents four 1lines: BO thru B3. Refer to
Appendix A for further descriptione.)

I (ALU Instruction Bits), Output

A 9-bit binary-coded field for ALU instruction input.
The first 3-bit value of this field yields the source
of the ALU input data. The second 3-bit value gives a
specific ALU instruction, arithmetic or logical. The
third 3-bit value yields the destination for the
resulting ALU output data. (Physically, I represents
nine lines: IO thru 1I8. Refer to Appendix A for
further descriptione.)

CONT (Control), Output

Two control bits: one for enabling output onto BDO:7,
and one for arithmetic carry-in. (Physically, CONT
represents two lines: CIN and POE. Refer to Appendix
A for further description.)

COND MUX CTL (Condition Code MUX Control), Output

Four bits of which three select one of eight conditions
to be output by the Condition Code MUX. The fourth bit
controls the MUX Inverter. (Physically, COND MUX CTL
represents four 1lines: MA, MB, MC, and MI. For
further description refer to Appendix A.)

BRA0:9 (Branch Address Bits), Output

A 10-bit address serving as a possible microprogram
branch address or as a count value for the Microprogram
Sequencere.

w
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(k) SIO:3 (Sequencer Instruction Bits), Output

A hexadecimal value for one of sixteen sequencer
instructions. See Appendix A for further descriptione.

Microprogram Seguencer

Calculates the next address within Control Store PROX. It
performs any one of siXxteen "next address" calculations,
including sequential, branch conditional, and return
conditional. I/0 lines are:

(a) SI0:3 (Sequencer Instruction Bits), Input
A hexadecimal value for one of sixteen sequencer
instructions. Refer to Appendix A for further
descriptione.

(b) BRAO:9 (Branch Address Bits), Input
A 10-bit microprogram branch address or count value
from the Pipeline Register.

(c) BRAO:7 (Branch Address), Input
An alternate 8-bit microprogram branch address or count
value from the Map PRON.

(d) CC (Condition Code), Input
A pass or fall condition code for one of eight possible
conditions determined by MA:MC. Refer to Appendix A.
The Microprogram Sequencer uses CC for a "next address"™
calculation, e.ge., a conditional branch or conditional
returne.

(e) PAO:8, SPA9 (Program Address Lines 0 thru 9), Output

A 10-bit address for selecting one of the 1024
microcode locations in Control Store PRON.
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Map PROM

Contains constant data used by the microcode program, and
contains addresses of routines within Control-Store PROMN.
Map PROM is organized into 512 8-bit locations: 256 bytes
for the routine addresses and 256 bytes for the constant
data. During power-up, the second set of 256 bytes
(containing the <constant data) is copied into RAM. Llater,
the first set of 256 bytes (containing a +table of routine
addresses) 1is wused for vectoring to a particular microcode
routine: on receiving an instruction from +the processor,
@+.ges, Read, Write, or Format Track, the IDC logic references
this table, gets the address of the microroutine for
executing that instruction, and vectors to the routine. I/0
lines are:

(a) LBDO:7 (latched Bus Data Bits 0 thru 7), Input

Latched BD0:7 data which will result in the Map PROM
outputting either constant data or a microroutine
address.

(b) BRAO:7 (Branch Address), Output

Either a constant value or a microroutine addresse. If
BRAO:7 contain a constant, it goes to the Map latch.
If BRAO:7 contain a microroutine address, it goes to
the Microprogram Sequencer.

Condition Code MUX

Provides the Condition Code (CC) input to the Microprogram
Sequencer. I/0 lines are:

(a) COND CODE (Condition Code), Input

A U4-bit condition code associated with an ALU
instruction execution: overflow, sign bit, carry, and
Zzero result. (Physically, COND CODE represents four
lines: OFLOW, SIGN, CARRY7, and F=0. Refer to
Appendix A for further description.)

(b) COND MUX CTL (Condition Code MUX Control), Input

Three bits for selecting one of eight conditions to be
output by the Condition Code MUX. The selected
condition is output as the CC +to the Microprogram
Sequencer. (Here, COND MUX CTL represents three lines:
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MA, MB, and MNC. Refer to Appendix A for further
description.)
(c) CC (Condition Code), Output

Selected condition code sent to the Microprogram
Seuencer, via the MUX Inverter.

MUX Inverter

Passes the selected condition code to the Microprogran

Sequencer, with or without inversion according +to the

received MI bite I/0 lines are:

(a) MI (MUX Inverter Bit), Input
The fourth bit of the COND MUX CTL output from the
Pipeline Register. If the MI bit is set, the CC output
is 1inverted; otherwise, the CC is passed as received
from the Condition Code MUX.

(b) CC (Condition Code), Input/Output
As input, CC is the selection of one of eight possible
condition codes from the Condition Code MUX. As

output, CC is 1in either true or complement form
according to the MI input.

Data Latch

Latches BDO:7 data for input to either the ALU (the ¢two
4-bit slice microprocessors) or the Map PROM. I/0 lines
are:

(a) BDO:7 (Bus Data Lines 0 thru 7), Input

Various microprocessor bus data.

(b) LBDO:7 (Latch Bus Data Bits 0 thru 7), Output

Data as input to the ALU or the Map PROM.
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Map Latch

Latches data constants output from the Map PROM and outputs
this data onto BDO0:7. I/O lines are:

(a) BRAO:7 (Constant Data), Input

Data constants from the Map PRONM. (At power-up, the
Map PROM must write data constants to the RAN.)

(b) BDO:7 (Bus Data Lines 0 thru 7), Output

Data constants written to the RAMN.

Random Access Memory (RAN)

Stores data constants and buffers read/write data. RAM
consists of 1024 8-bit 1locations. It is equally divided
into four pages: Page 0, consisting of 256 bytes, holds
tabularized data constants from the Map PROM. Pages 1, 2,
and 3 buffer data read from and written to one of the disk
files; each of these pages holds one logical sector (256
bytes) for the IDC-formatted disk media. I/0 lines are:

(a) BDO:7 (Bus Data Lines 0 thru 7), Input/Output
Data bytes to and from various functional blocks
throughout the microprocesssor control logice.

(b) RAMO:7 (RAM Address Bits), Input
An 8-bit address within a page of RAM memorye. One of
the two RAM-Address Counters generate this address; see
paragraphs (13) and (14) below.

(c) RAMO:7 (RAM Address Bits), Input
An 8-bit address within a page of RAM memory. Control
Store PROM generates this address in order to read a
data constant.

(d) A8, A9 (RAM Page Address Lines), Input
Two binary bits for selecting one of four pages in RAN.

(Physically, A8 and A9 represent two lines: PAGE13 and
PAGE23. Refer to Appendix A for further description.)
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(e) R/W (Read/Write Enable), Input

Signal for selecting a RAM read operation or a RAM
write operation over BDO:7. (Physically, R/W
represents one line: WENB. Refer to Appendix A for
further descriptione.)

(f) CENB (Chip Enable), Input

Signal for enabling RAM output onto BDO:7.

RAM Control MUX

Controls the multiplexing of I/0O operations at +the RAM,
(See paragraph (10) above for a description of RANM
organizatione.)

The RAM Control MUX multiplexes simultaneous read operations
at the RAM, as follows: During a read operation from a disk
file, RAM first reads a logical sector from the disk file
into page 1. If this operation is a multisector read, RAHN
also reads another logical sector into page 2. Once page 1
is filled with a 1logical sector, and the ECC circuitry
validates the ECC, DMA transfer to the SELCH/MUX bus begins.
This transfer occurs simultaneously with the f£illing of page
2, as directed by the RAM Control MUX. The filling of pages
2 and 3, and pages 3 and 1, proceed in the same manner.

Likewise, the RANM Control MUX multiplexes simultaneous write
operations at the RAM, as follows: During a write cperation
to a disk file, RAM first writes a logical sector from the
SELCH/MUX bus into page 1. Once page 1 is filled with a
logical sector, data transfer to the selected disk file may
begin. While this transfer is in progress, page 2 is filled
with an additional sector of DMA data from the SELCH/MUX
bus. The filling of pages 2 and 3, and pages 3 and 1,
proceed in the same manner.

In summary, the RAM Control MUX directs the multiplexing of
RAM operations for DMA and disk file I/0. This multiplexing
ensures that these operations are performed simultaneously
at their required speeds. I/0 lines are:

(a) RAM CTL (RAM Control), Input

Control information required for multiplexing the DMA
and disk file 1I/0. (Physically, RAM CTL represents
five 1lines: MWE, MCE, AE/OE, PZ, and CNT. See
Appendix A for further description.)
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(b) A8, A9 (RAM Page Rddress Lines), Output
Two binary bits for selecting one of the three
buffering pages: page 1, 2, or 3. (Physically, A8 and
A9 represent two lines: PAGE13 and PAGE23. Refer to
Appendix A for further descriptione.)

(c) BR/W (Read/Write Enable), Output
Signal for selecting a RAM read or RAM write operation
over BDQ:7. (Physically, R/W represents onhe line:
HENB. Refer to Appendix A for further description.)

(d) CENB (Chip Enable), Output

Signal for enabling RAM output onto BDO:7.

RAM Control Register
Holds information necessary for generating the RAM page
number, read/write control, and chip enable as described
above in paragraph (11). I/0O lines are:
(a) BDO:7 (Bus Data Lines 0 thru 7), Input
Input data related to the page number and control
signals needed for I/0 multiplexing at the RAM.
(b) RAM CTL (RAM Control), Output
Control information required for multiplexing the DMA
and disk file 1I/OC. (Physically, RAM CTL represents

five 1lines: MWE, MCE, AE/OE, ©PZ, and CNT. See
Appendix A for further description.)

RAM-Address Counter for Disk File Transfer, and Latch
Specifies the address of a RAM location written to or read
from a disk file. The associated latch controls the counter
output to the RAM0:7 lines.

(a) BDO:7 (Bus Data Lines 0 thru 7), Input

Value for determining the RAM page location from which
data transfer shall occur.
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(b) RAMO:7 (RAM Address Bits), Output

RAM memory location for the disk file transfer.

RAM-Address Counter for DMA Transfer, and Latch
Specifies the address of the RAM location written to or read
from the SELCH/MUX bus. The DMA transfer 1is always 256
bytes, i.e., 128 halfwords. The associated latch controls
the counter output to the RAMO:7 lines.
(a) CTL (Control Line), Input
Signal for initializing the counter, which then counts
up to 255 for the transfer of 256 bytes.

(b) RAMO:7 (RAM Address Bits), Output

RAM memory location for the DMA transfere.

General-Purpose Data Registers

Store various data to be sent to the SELCH/MUX bus, €eQe,

status, sector addresses, or RPS data. These registers also

store various data received from the SELCH/MUX bus for RAM

input, e«.ge., a cylinder or head address. I/0 lines are:

(a) CTL®*S (Control Lines), Input
Three controls for determining whether general-register
data 1is to Dbe transmitted to the SELCH/MUX bus,
received from the SELCH/MUX bus, or enabled for output
over BDO:7.

(b) DO8:15 (Data Bits 8 thru 15), Input

Byte of information from the SELCH/MUX bus.

(c) GPDO08:15 (General-Purpose Data), Output

Register data to be sent to the SELCH/MUX bus.
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(d) BDO:7 (Bus Data Lines 0 thru 7, Input/Output

General-purpose data sent to and received from the
microprocessor controller logic.

DMAR Data Registers

Hold data received and transmitted between the SELCH/MUX bus
and RAM. I/0 lines are:

(a) BDO:7 (Bus Data Lines 0 thru 7), Input/Output

DA data transfered between RAM and the SELCH/MUX bus.

(b) CTL*S (Control Lines), Input
Ten control/timing signals for loading the registers
and enabling them to output data to the applicable
buses.

(c) DO00:15 (Receive Data Bits 00 thru 15), Input

Halfword of data received from the SELCH/MUX bus, to be
ocutput to the RAMN.

(d) DATAOQ0O:15 (Data Bits 00 thru 15), Output

Halfword of data to be sent to the SELCH/MUX bus.

DMA Control and Bus Data (BD) I/0 Control

Sets up and maintains DMA transfers, via the DMA Data

Registers, between the SELCH/MUX bus and the RAM. I/O0 1lines

are:

(a) CTL'S (Control Lines), Input

Ten control/timing signals. These are also passed on
to the DMA Data Registers.
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BDIO0:5 (Bus Data I/O0O and Controls), Input

A 6-bit code that controls the source and destination
for BD0:7 and provides numerous control signals. See
Appendix A for further description.

CTL*'S (Control Lines), Output

Control for one of the operations selected by the
decoding of BDIOO:5 input.

3200 PTCL (3200 Protocol), Output

Control signals to the SELCH for the "new" high-speed
SELCH protocol. (Physically, 3200 PTCL represents two

lines: STCHK and CTLOPTC. Refer to Appendix A for
further description.)

Control Latches

Latches halfword data (e<.ge, cyYlinder or head address) from

the
are:

(a)

(b)

(c)

processor for subsequent input to the RAM. I/0 lines

D00:15 (Data Halfword), Input

Data halfword received over the SELCH/MUX bus from the
pProcessor.

CTL'S (Control Lines), Input

Control/timing functions required for receiving
halfword data from the processor.

BD0:7 (Bus Data Lines 0 thru 7), Output

Halfword data latched from the processor and sent as
bytes to the RAM.

Error Correction Code (ECC) Generation

Generates a 32-bit ECC for a disk file write or read
operatione.
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With a write operation, ECC Generation receives serial write
data from input line RSRO0O, as described in paragraph (21)
below. The circuitry +then generates an ECC, which Error
Correction Control appends to the end of the 256 bytes of
data written to the selected disk file.

With a read operation, ECC Generation receives serial read
data from input line RSR0O0, as described in paragraph (22)
below. This input, consisting of 256-bytes of data and a
32-bit ECC, 1is serially shifted into the ECC Generation
circuitry. ECC Generation then generates a new ECC from the
256 data bytes, and compares it with the read ECC. If the
two ECCs match, the ECC is "validated."

I/0 lines are:

(a) CTL'S (Control Lines), Input

Control/timing signals necessary for generating FECCs.

(b) RSROO (Read/Write Serial Data), Input
Serial data shifted into the ECC «circuitry during a
read or write operatione. During a read operation, this
serial input data also includes an ECC.

(c) BDO:7 (Bus Data Lines 0 thru 7), Output
Error correction information output to the

microprocessor logic whenever an ECC is not validated,
iee«, whenever an ECC is found erroneous.

Error Correction Control

Provides control circuitry necessary for ECC operations.
I/0 lines are:

(a) RSROO (Read/Write Serial Data), Input
Serial data shifted into the ECC <circuitry during a
write operation to a disk file.

(b) CTL'S (Control lines), Input/Output

Control/timing signals necessary for generating ECCs
and for detecting ECC errorse.
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(22)
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(c) WDATA (Write Data), Output

Serial data, along with a generated ECC, to be written
to a disk filee.

Parallel-to-Serial Conversion

Converts parallel RAM data from BDO:7 to serial data to be
written to a disk file. This conversion circuitry applies
only during disk file write operations, where data is
written from the SELCH/MUX bus, via the RAM, to a disk file.
I/0 lines are:

(a) CTL'S (Control Lines), Input

Control/timing signals necessary for synchronizing the
resulting serial write data to the disk file.

(b) BDO:7 (Bus Data Lines 0 thru 7), Input

Parallel data written from the RAM. The RAM originally
received this data from the SELCH/MUX bus.

(c) WSR (Write Serial Data), Output

Serial data to be written to a disk file. WSR output
is passed, via Serial-to-Parallel Conversion, as RSROO
to Error Correction Control. There, a 32-bit ECC from
ECC Generation circuitry is appended to the end of the
256 bytes of write data.

Serial-to-Parallel Conversion:

Converts serial disk file data from the SDATA input to
parallel data, to be sent to the RAM. This conversion
circuitry applies during disk file read operations, where
data 1is read from a disk file, to the RAM, and to the
SELCH/MUX Dbus. Also, during a write operation, this
Circuitry passes WSR input as RSROO output to Error
Correction Control and ECC Generation. I1I/0 lines are:

(a) SDATA (Serial Data), Input

Serial data and ECC read from the disk file.

W
|

56
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RSROO (Read/Write Serial Data), Output

Same seriasl data and ECC as above, output +to the ECC
Generation <circuitry. More specifically, for a single
disk file read operation, RSR0O0 contains 256 bytes of
data and a trailing 32-bit ECC. This data and ECC are
input to ECC Generation <circuitry which <checks far
errors. See paragraph (19) above.

BDO:7 (Bus Data Lines 0 thru 7), Output

Parallel data sent to the RAN.

3-57/3-58
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CHAPTER 4

MAINTENANCE

4-1 TINTRODUCTION

Along with the table of mnemonics in Appendix A and the IDC board
schematics in Appendix B, Chapter 4 presents detailed information
necessary for troubleshooting the IDC board. Before reading this
chapter, you should be thoroughly familiar with Chapter 3. For
information pertaining to preventive maintenance on IDC disk
files, refer to the list of related publications in Section 1-2.

4-2 MICROPROCESSOR/SEQUENCER CIRCUITRY

The heart of +the IDC board is the Microprocessor/Sequencer
circuitry. It provides, sequences, executes, and routes the
various microinstructions for interfacing a 3200-Series processor
and SELCH/MUX bus with the IDC disk files. Illustrated in Figure
3-6, Microprocessor/Sequencer circuitry consists of these
functional blocks:

Microprocessor (Two 4-Bit Microprocessor Chips)
Pipeline Register

Control Store PEROM

Microprogram Sequencer

Microinstructions are stored as part of the microprogram within
Programmable Read Only Memory (Control Store PROM). Section
4~-2.1 discusses these microinstructions.

The Pipeline Register latches each microinstruction (output from
PROM) for input to the Microprocessor and to the various
functional blocks of the IDC controller logic.

The Microprocessor, alternately referred to as the ALU, executes
ALU instructions which are part of each microinstruction received
from the Pipeline Register. Section U4-2.2 discusses the
Microprocessore.

The Microprogram Sequencer gives the IDC the capability of
executing its stored microprogram from PROM. This capability
classifies the IDC as "intelligent." By acting on condition
code, sequencer instruction, and branch address inputs, the
Microprogram Sequencer controls the execution seguence of the
microprograme. Each 10-bit address output from the Nicroprogram
Sequencer selects one of the 1024 microinstructions as the next
instruction to be executed. Section 4-2.3 discusses the
Microprogram Sequencer.
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Section U4-2.4 describes the clock signals associated with
Microprocessor/Sequencer operatione.

Section 4-2.5 discusses general operation of the
Microprocessor/Sequencer circuitry and presents examples of
typical operations.

4-2.1 Microcode Instructions

A microcode instruction, or microinstruction, is a 56-bit output
from Control Store PROM. Corresponding to these 56 bits are 56
output lines. Refer to Figure 3-6, to the right side of the
block diagrame. As shovwn, going into the Pipeline Register from
PROM are 56 lines (unlabeled). These same lines, which represent
the 56 bits of a stored microinstruction, are output from the top
of +the Pipeline Register to these destinatlons: the RAM
circuitry, the RBus DPata I/0 Control circuitry, the Microprocessor
(l.e¢, the two U4-bit microprocessor chips), and the Microprogranm
Sequencere.

Table 4-1 on the next page lists the line mnemonics corresponding
to the 56 nmicroinstruction bits. These bits or 1lines are
classified into five functional fields:

(1) RAM Address/Control
(2) Bus Data I/0 Control
(3) ALU Address/Control
(4) Branch Address/Control
(5) Microprogram Seguencer

Sections 4-2.1+1 thru 4-2.1.5 discuss the 56 output lines within
these five fields.
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Table 4-1. Bit Definitions of the 56-Bit Microinstruction

pmmm o ———— ittt b m e R +
{BIT* |MNEMONIC| NAME | IBIT*| MNEMONIC| NAME

eSS S S ST S R S S S S S S S S S S S S S S S S S S N N S 4+ S S S S SRS S ST S S 4SS S S S S S E S S S S S =SS S S S S S ESSSS 4+
| | | H | |

| 55 | BRA7 | Branch Address Bit 7 | 26 | CIN | Carry-In

| 54 | BRA6 | Branch Address Bit 6 Il 25 | POE | ALU Output Enable

| 53 | BRA5 | Branch Address Bit 5 I} 20 |} ¥I | CC MUX Inverter Bit

| 52 | BRA4 | Branch Address Bit 4 {1 23 | RAM7 | RAM Address Bit 7

| 59 | BRA3 | Branch Address Bit 3 |} 22 | RAM6 | RAM Address Bit 6

| 50 | BRA2 | Branch Address Bit 2 |1 29 { RAMS | RAM Address Bit 5

{ 49 | BRA1 | Branch Address Bit 1 J|] 20 | RAM4 | RAN Address Bit 4

| 48 | BRAO | Branch Address Bit 0 Il 19 | RAM3 | RAM Address Bit 3

| 47 | SI3 | Sequencer Instruction Bit 3 || 18 | RAM2 | RAM Address Bit 2

| 46 | SI2 | Sequencer Instruction Bit 2 || 17 | RAM1 | RAM Address Bit 1

| 45 | SI1 | Sequencer Instruction Bit.1 || 16 | RAMO | RAM Address Bit 0

| 44 | SIO | Sequencer Instruction Bit O }{ 15 | BDIOS | Bus Data I/0 Bit S

| 43 | A3 | A-Register Address Bit 3 |l 14 | PZ | RAM Page Zero

| 42 | A2 | A-Register Address Bit 2 It 13 | AE/OE | RAM Address Enable

| 41 | A1 | A-Register Address Bit 1 Il 12 | MCE } RAM Chip Enable

| 40 | RO | A-Register Address Bit 0 It 11 | MWE | RAM Write Enable

| 39 | B3 | B-Register Rddress Bit 3 Il 10 { CNT | RAM Page Counter Enable
| 38 | B2 | B-Register Address Bit 2 |l 09 | BRA9 | Branch Address Bit 9

| 37 { B1 | B-Register Address Bit 1 |1 08 | BRA8 | Branch Address Bit 8

| 36 | BO | B-Register Address Bit 0 I 07 | NC | CC MUX Selection Bit C
| 35 | 1I8 | ALU Instruction Bit 8 |} 06 | MB | CC MUX Selection Bit B
| 34 | 17 | ALU Instruction Bit 7 I} 05 | MA |} CC MUX Selection Bit A
| 33 | 1Ie | ALU Instruction Bit 6 |{ o4 | BDIC4 | Bus Data I/O Bit 4

| 32 | IS5 | ALU Instruction Bit 5 i} 03 { BDIO3 | Bus Data I/0 Bit 3

] 31 | 1Iu | ALU Instruction Bit 4 |] 02 | BDIO2 | Bus Data I/0 Bit 2

| 30 | I3 | ALU Instruction Bit 3 {1 01 | BDIO1 | Bus Data I/O0 Bit 1

| 29 | 1I2 | ALU Instruction Bit 2 || 00 | BDIOO | Bus Data I/0 Bit O

| 28 | It | ALU Instruction Bit 1 il | |

| 27 | IO | ALU Instruction Bit 0 il | |

| | | i | |

D ettt tmmmm—— e m e ————————— B e B ettt e L
* MSB is bit 55; 1LSB is bit 00,
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4-2+.1.1 RAM Address/Control Field

This field has thirteen bits. As shown in Figure 3-6, two
outputs leave the top of the Pipeline Register and go to the RAN
control circuitry: RAM Address Lines (RAMO:7) and RAM Control
(RAY CTL). RAMO:7 is an 8-bit address for selecting one of 256
locations within one of the four RAMW pages. RAM CTL represents
five control lines:

(1) RAM Address Enable (AE/OE)
A high on this 1line selects RANO:7 from the Pipeline
Register as the RAM address source. A low selects RAMO:7
from the RAM Address Counter as the address source.

(2) RAM Page Counter Enable (CNT)
When high, this 1line enables the RA¥ Page Counter to
increment to the next page.

(3) RAM Chip Enable (MCE)

This line enables the RAM for a read or write operation.

(4) RAM Write Enable (MWE)

This line enables RAM to be written to.

(5) Page Zero (PZ)

This line selects RAM page Zero.

4-2.1.2 Bus Data I/0 Control Field

This field has six Dbits: Bus Data I/0 and Control Bits
(BDIOO:5). BDIOO:5 contain a 6-bit code for controlling I/0 over
the Microprocessor Bus BDO:7. Table 4-2 on the next three pages
lists the BDIOO:5 codes and the corresponding BDO:7 contents.
For additional information to interpret this table, refer to the
table of mnemonics in Appendix A.

Notice that the MODE column of Table U4~-2 specifies elther a Read,
a Write, or a Strobe. A Read denotes BDO:7 source data going
into the Microprocessor or RAM. A Write denotes BDO:7
destination data going out of the Microprocessor, RAM, or Map
PRON. A Strobe denotes one of the numerous bus data control
functions. Refer to Section U4-2.4.2 for further detail.
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Table 4-2. BDIOO:5S Values for Microprocessor Bus Functions

|CLK3

(Continued)
o ————— D o m————— B e e B bttt ittt e R R +
| BDIOO:S |MODE & |FUNCTION| FUNCTION | CONTENTS OF BDO:7 BITS*
+--==+-~-—+TIMNING [MNEMONIC| NAKE e R Fomem——— tommmem— e e tommem— tomm—m———
|OCT.|HEX. | | 1 | BD7 | BD6 | BDS5 | BD4 | BD3 | BD2 | BD1 | BDO
4====4====+ +== sS=4=== B e e e e e e R e L L
| | | | | | 1 | | | | |
| 16 | OE {Read |ESTBRA |Establish Branch Address |Mask | Mask | Mask | Mask | Mask {Mask | *%* {
| | jCLK23 | | | BUSY | WPROT |READY |JONCYL |SKER |FAULT | |
| | | | | | | | | | | | |
| 17 | OF |Strobe |SSYN }Set Sync | | | | | | | |
| { jCLK23 | ! ! | 1 | | | | |
{ | { i | i | | | | | | |
| 20 | 10 jWrite |LDPAGE |Load RAM Page Number | | | |  Ralhalold | *rx* |LP23 jLP13
| | ICLK3 | | i | | | | | | |
| | | | | | i | | | | | |
| 21 | 11 {Write |LDDSK | Load Disk | RAM7 | RANGE | RAMS |RANY |RAN3 |RAM2 | RAN1 |RAMO
| | |CLK3 | | | | | | | | { |
| | i | | | | | | | 1 | |
| 22 | 12 |¥Write |LDCB |Load Disk Data Bus |BO7 {BO6 |BOS |BO4 |BO3 {BO2 |BO1 |BOO
| | ICLK3 | 1 | | | | | | | |
i | | | | | | | | | | | |
| 23 | 13 |¥Write |LDCT |Load Disk Control Tag |SCT |SHT |ICT {USEL | (spare) | (spare) | BO9 | BO8
| | ICLK3 | | | | | |Tag | | | |
| 1 | ! | | | | | | | | |
| 24 | 14 |Write |LDDMA |Load DHA | | { | | adiaddl {Write/ |DMA23 |DMA13
| | |CLK3 | | | | { | | |Read | |
| | | | | | | | | | | | |
| 25 | 15 {Strobe |SATN |Set Attention | | | | | | | |
| 1 ICLK3 | | | | | | | | | |
| | | 1 | | | | | | | | |
| 26 | 16 |Write |TBD |Transmitted Bus Data |GPDO8 |GPDO9 |GPD10 |GPD11 |GPD12 |GPD13 |GPD14 |GPD15
i | ICLK3 | | | | | | | | | |
I | | I | | | | | | | | i
1 27 | 17 {Strobe |LON |Turn On Diagnostic | | | | | | | |
I | ICLK3 | | | | | | | | | |
| | | | | | | | | | | | |
| 30 } 18 |Strobe |CON |Microcode Clear to Zero | | i f | | | !
| | ICLK3 | | | 1 | | | i | |
I | | | | | | | | | | | |
}] 3 | 19 |[Write |INTDATA |Interrupt Data | | | | |CINT/ [*%w* |FA14 |FA15
| | ICLK3 | | | 1 | | |FINT | | |
| | | l l | | | | | | | |
}] 32 | 1A |Strobe |LOF |Clear Diagnostic | | | { | | | |
| | |CLK3 | | | i i i | i i {
i | | | | | | | { | | | |
| 33 | 1B |[Strobe |DMASTRT |DMR Start | | | | | | | |
| | | | | | | | | | 1 |
(R i ! I 1 ! 1 ! ! ! !

008 Ze0-Lh

] o e o e e o — ——— — o — . o S . o - oo ) VO it o et B e i e D e e e e s s o i ufp



Table 4-2. BDIOO:S Valﬁes for Microprocessor Bus Functions

(Continued)

D it o ——— o ———— L e L E DL BT S B e et T e T +
| BDIDO:5 |MODE & |FUNCTION]| FUNCTION | CONTENTS OF BDO:7 BITS* [
+--—--+----+TINING |MNENOKIC| NAME s oo oo ommeme $ommmeae S R e +
JOCT. | HEX. | ] { | BD7 | BD6 | BDS | BD& | BD3 | BD2 | BD1 | BDO |
+ + += + + ==+ + + +=======+=S + +=== +z=== +
| | { [ | | | | | | | | | |
{ 34 | 1C |Strobe |SAVCRYO |Save Carry i { | | | | | | [
| | ICLK3 | ! | | | | l | | | |
| | | 1 1 | | | | I | | | |
| 35 | 1D |Strobe |STPSLCH |Stop SELCH Strobe | | | | | | | [ ]
| | |ICLK3 | | | | | | | | | | l
| | | | | | | | | | | | | |
| 36 | 1E |Strobe |SETIDL |Set Idle | | | | | | | | |
| | ICLK3 | | ] | | | | | | | |
| | | | | | { | | | | | [ |
| 37 | 1F |Strobe |RSTIDL |[Reset Idle | | | | | | | | |
| | ICLK3 | | | l | | i | | | |
| | | | | | | | | | | | | |
{ 40 | 20 |Read |DCL |Disk Status Clear and {BUSY  |WPROT |READY |ONCYL |SXER |FAULT |SECTOR |INDEX |
i | |CLK23 | |Enable i | i | | | | | |
| | | | | | | i | { | | ! |
| 41 | 21 {Strobe |OFF | ECC Off : [ | i | | | | | |
| | {CLK23 | | | | | | | | | | |
| 1 | | | | | | { | | | | |
| 42 | 22 |Strobe |ON |ECC On | f | | | | | | 1
| | {CLK23 | | | | | | | | | | |
| | | | ] ] ( | | | | | | !
| 43 | 23 |Strobe |SEC |Shift ECC i | | | i | 1 | |
{ { ICLK23 | | | ! | | | | | | !
[ | | | : | | | ] | i | | |
| 44 | 24 |Strobe |MEC |Enable ECC Shift | | | 1 | | | - !
] i |CLK23 | | 1 | | | | | | | |
| | I | | | | | | | | | | i
| 45 | 25 |Strobe |ME |Map PROX Enable | | } | | } 1 | |
| | ICLK23 | | | i | | | | ] | |
| 1 | | | | | | | | | | | |
| 46 | 26 |Strobe |FOUND |Sector Found | i | | | | | | |
| i ICLK23 | | i I I | | | | | |
| i | | | | | | | | | | | |
{ 47 | 27 |Write |SEL |Select Pulse i | | | | | |DRV23 |DRV13 |
i | |CLK23 | 1 | | | | | | | ] |
| | | | i | ] | | | | | | |
D i Sttt o +-- e bt R T +-- + ————— $mm————— mmm——— o ———— mmm————— +
*

Blank entries indicate that the bit position is neither latched nor used.

Register data I/0. See descriptions of corresponding mnemonics in Appendix A.

*** Bjts BD7:2 associated with ESTBRA do not actually contain the specified mask data. However, the BD7:2 bits are
ANDed with the specified mask mnemonics to enable status branches.

**%* These entries indicate that the bit position is latched but not currently used.

»
*

008 ZEO-Lh
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4-2.1.3 ALU Address/Control Field

This field has nineteen bits. As shown 1in Figure 3-6, four
outputs leave the top of the Pipeline Register and go to the
Microprocessor circuitry: A, B, CONT, and I.

A-output represents four lines: A-Register Address Bits (R0:3).
R0:3 contain a bLbinary value for selecting one of the ALU
registers as the source A-Register. Section 4-2.2 further
discusses this selection.

B-output represents four lines: B-Register Address Bits (B0:3).
B0:3 contain a binary value for selecting one of the ALU
registers as the source/destination B-Register. Section U4-2.2
further discusses this selection.

CONT output represents two lines: Carry-In (CIN) and ALU Output
Enable (POE). CIN 1is a microcode-generated carry input to the
ALU. POE enables ALU output onto BDO:7. Section U-2.2 further
discusses these lines.

I output represents nine lines: ALU Instruction Bits (I0:8).
I0:8 contain a 9-bit instruction for an ALU operation. The first
three bits of this code, I0:2, denote the source of input data;
the second three bits, 1I3:5, specify the particular ALU
operation; and the third three bits, I6:8, denote the destination
of resultse. Refer to Tables 4-4 thru 4-7 in Section U4-2.2 for
detailed descriptions of I0:8.

B424144 Branch Address/Control Field

This field has ten bits: Branch Address Bits (BRAO:9). BRAO:9
contain either a 10-bit branch address or a constant count value
as input to the Microprogram Sequencere. These bits specify
either the location of the next microinstruction to branch to or
the count value for controlling microinstruction loop executions.
Execution of a particular branch address depends on the
Microprogram Sequencer field discussed belowe.

4-2.1.5 Microprogram Sequencer Field

This field has eight bits. As shown in Figure 3-6, two outputs
leave the top of the Pipeline Register and go to the Microprogran
Sequencer, via the Condition Code HMUX and the MUX Inverter.
These outputs are: Condition Code MUX Control (COND MUX CTL) and
Microprogram Sequencer Controls (CTL).
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COND MUX CTL represents four lines: Condition Code MUX Selection
Bits (MA:MC) and the CC MNUX Inverter Bit (MI). MA:MC contain a
3-bit code that results in a Condition Code (CC) output, via the
Condition Code WUX, to the Microprogram Segquencer. This CC
output, along with BRAQ:9, 1is used for a "next address"
calculationes Table U4-3 gives the MA:MC ' possibilities; where
necessary, refer +to Appendix A for further description of the
mnemonics. MI, the fourth bit of COND MUX CTL, inverts the CC
output from the MUX Inverter when required.

Sequencer Instruction Bits (SI0:3) contain a hexadecimal value
for one of sixteen possible sequencer instructions to generate
the next microinstruction address within PROM. Table u4-8 in
Section 4-2.3.1 presents a detailed description of these bits.

Table 4-3. MA:MC Values for CC Output

bt ettt ittt et T +
| MA:MC | CONDITION | CONDITION |
| VALUE | MNEMONIC | NAME |
R R g 4 e e ]
| | | |
| 0 | CCMUXP | CC MUX OQutput |
I I ! |
| 1 | OFLOW | Overflow |
[ | | |
| 2 | SIGN | Sign Bit |
| | | !
i 3 | CARRY7 | Carry Bit 7 |
| | I |
| u ] RSEL | Register Select |
| | I ]
| 5 | IPRY | Input Ready |
| | : | |
| 6 | SON | Latched Sync On |
| | | |
| 7 | F=0 | Function Equals Zero |
| | | |
e e o e, e e, —————— +

* Condition Code (CC) output from the Condition Code Multiplexer
consists of one of the eight conditions selected by the octal
value of the three bits, MA:MC. (MC is the most significant
bit.) Refer to Appendix A for further description of the
selected conditionse.
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4-2.2 The U-Bit Slice Microprocessors

Two identical U-bit slice microprocessor chips are connected on
the IDC board to form the 8-bit ALU circuitry. One chip handles
the most significant four bits (MSBs) of each I/0 byte, and the
other handles the least significant four bits (LSBs). Figure 4-1
on shows a functional block diagram of one U4-Bit Slice
Microprocessor; for further orientation, refer to +the block
diagram of Figure 3-6. The following paragraphs discuss the
functional blocks and I/0 lines in Figure 4-1. Labeling in this
figure is according to manufacturer's specification.

(a) MicroRAMN

This block, also referred to as 1local RAM, consists of
sixteen U4-bit RAM locations. These are addressed by the A-
and B-Register Address Lines (A0:3 and BO:3). That is, AOQ:3
and B0:3 inputs determine which of the sixteen locations are
read into the A~ and B-Latches.

A0:3 and BO:3 inputs can specify the same addresse. Also,
BO0:3 specifies the RAM write location for data input via the
RAM Shift MUX.

(b) A- and B-latches

These two latches hold output from the MicroRAM and serve as
inputs to the R~ and S-MUXs. Data is held in the A- and
B-Latches while CLK6 (see Section 4-2.4) is low, thereby
avoiding any race condition.

(c) R-NUX and S-¥UX

These multiplexers are the two input ports to the ALU. As
shown in Figure 4-1, the R-MUX passes input from either of
two sources: Latched Bus Data Bits (LBD0O:3 or LBD4:7,
depending on whether the microprocessor is the less
significant or more significant chip) or BA-Latch output.
LBDO0:7 input is also referred to as direct data. The S-MUX
passes input from one of three sources: A-Latch output,
B-Latch output, or Q-Register output (Q0:3). In addition to
the inputs Just specified, the R- and S-MUXs can output a
zero to the ALU,
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4-BIT SLICE MICROPROCESSOR

Figure 4-1. Block Diagram of the 4-Bit Slice MNicroprocessor
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Q-Register

The main purpose of the Q-Register 1is to enable the
double-length shifts required by binary multiplication and
division. Therefore, the (Q-Register receives, via the
Q-Shift MUX, both ALU output (F0:3) and its own output
(Q0:3). Shifts are controlled by the ALU destination
control bits 16:8; Table u4-7 specifies 1I6:8 values for up
and down shifting.

The Q-Register is also employed as a holding register or
accumulatore.

Q-Shift MUX

This multiplexer receives F0:3 as input from the ALU and
Q0:3 as input from the Q-Register. Output to the Q-Register
can be shifted one bit in either direction, up or down, or
not shifted at all.

The INO/IN3 inputs and the Q0/0Q03 outputs carry overflow bits
resulting from an up or down shift operation. Table 4-7
presents further information on this operation.

RAM-Shift MUX

This multiplexer receives F0:03 as input from the ALU.
Output goes to the MicroRAM and, like the Q-Shift MUX, this
output can be shifted one bit in either direction, or not
shifted at all.

The INO/IN3 inputs and the FO/F3 outputs carry overflow bits
resulting from an up or down shift operation. Table U4-7
presents further information on this operation.

Y-Output MUX

This multiplexer receives input from either the ALU or the
A-Latche. ©When the ALU Output Enable (POE) signal is active,
low, the Y-Output MUX outputs FO0:3 or the A-Register
contents onto the Microprocessor Bus (BD0:3 or BDU4:7,
depending on whether this microprocessor 1is the 1less
significant or more significant chip)e.

Microprocessor output lines to BDO:7 are in the
high-impedance state whenever POE is highe.
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(h) ALU

Depending on the input of the ALU Instruction BRits (I0:18),
the ALU performs arithmetic or Boolean functions. Refer to
Tables 4-4 thru U4-7 for detailed information. The Carry-In
(CIN) input is generated by microcode to increase the number
of possible functionse. Or, for the more significant ALU,
CIN is the carry-out of the less significant ALU. Condition
Code (COND CODE) output indicates the results of ALU
instruction execution, i.e., the execution of the I0:8 bits.
It is a U-bit condition code representing four lines:
Overflow (QFLOW), Sign Bit (SIGN), Carry Bit (CARRY7), and
Function FEquals Zero (F=0). For further description of
these four lines, refer to Appendix RA.

4-2.2.1 ALU Instructions from I0:8

ALU instructions are input to the ALU through nine lines: I0:8.
(As previously discussed, an ALU instruction is part of the
56-bit microinstruction output from Control Store PROM; see
Figure 3-6.) These nine bits determine data flow and control
function. The first three bits, I0:2, select the input source to
the ALU. The second three bits, I3:5, specify the ALU function
to be performed. The third three bits, 16:8, select the
destination for the results of the executed function. Tables 4-4
thru 4-7 define the contents of I0:8, and paragraphs (1) thru (3)
below discuss these bitse.

(1) ALU Source Selection with I0:2

Refer to Figure 4-1. As illustrated there, input to the ALU
is from the R-MUX and S-MUX. Furthermore, as discussed
earlier:

(a) Input from the R-MUX to the ALU can be one of three
sources: LBDO:3/LBD4:7, A-Latch data, or zero.

(b) Input from the S-MUX to the ALU can be one of four
sources: A-Latch data, B-Latch data, Q0:3, or zero.

Consequently, the ALU has twelve possible input
combinations, as shown below, where: A refers to A-Latch,
B refers to B-latch, D refers to direct data of LBDO0:7, 0Q
refers to Q-Register, and Z refers to zero.

R-MUX Input: AAAA DDDD ZZZZ
S-MUX Input: ABQZ ABQZ ABQZ

4-13
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Since only three bits of the instruction code are available
for specifying source input, only eight of the twelve
combinations can be defined. However, since A and B can
refer to the same MNicroRAM 1location, the AA, AZ, and DB
combinations are redundant. Also, since zero/zero input is
considered meaningless, 7ZZ is redundant. Consequently, I0:2
can specify all eight of the effective combinations. See
Table U4-U4.

Table 4-4. Microinstruction Bits I0:2 for ALU Source Control

trm———————————— fm—————— tm e e e ——————— +
{ I0:2 VALUE | OCTAL | ALU SOURCE INPUT | SOURCE |
tomm———— + CODE +----—v——eo——— tomr e + MNEMONIC |
] I2 | I1 | I0 | } R-MUX* | S-MUX* | |
R L e e Sttt E e R i e e
| | | | | | | |
] o 1 0o (0 | O | A-Latch | Q-Register | AQ |
| | | | | | | |
| O | O | 1 | 1 | A-Latch { B-Latch | AB |
| | | | | | | |
} 0 | 1 i 0 | 2 | Zero | Q-Register | 20 |
| | | | | | | |
|1 O | 1 {1 | 3 | Zero | B-Latch | ZB |
| | | | | (. | |
{1 10 | 0 | 4 ] Zero { A-Latch | ZA |
| | | | | | | |
| 1 | O | 1 | 5 | LBDO:7 | A-Latch { DR |
| | | | | | - | |
| 1 | 1 | 0 | 6 { LBDO:7 ] Q-Register | DQ |
| | | | | | | |
| 1 | 1 | 1 | 7 | LBDO:7 | Zero | DZ |
| | | | | | | |
R e ot Dt tatatadertns trm————————————— o ——————————— b ————— ————t
* As represented in Figure 4-1, R-MUX and S-MUX are the two input
ports to the ALU. Refer to Table 4-6 for I0:2 combinations
with the I3:5 bitse. '
(2) ALU Fupction Control with I3:5

Basically, I3:%5 bits allow eight ALU functions to be
specified -- three arithmetic and five Boolean. See Table
4-5. However, since there are elight different ALU input
combinations from I0:2, I3:5 actually allow more than Jjust
eight ALU functions. BAlso, the Carry-In (CIN) bit permits
additional operations. Table 4-6 shows all functions
permited with I3:5, I0:2, and CIN inputs.
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Table 4-5. Microinstruction Bits I3:5 for ALU Functions

e bt tomm————— Fem e, e e e ———— to————————— +
| I3:5 VALUE | OCTAL | ALU | FUNCTION |
i it + CODE | FUNCTION* | MNEMONIC |
I I5 | It | I3 | I I I
e L e e e S Y i
I | | I I [ I
o | 0 | 0o | 0 | R+s (R plus %) | ADD |
I I | I ! I I
|0 0 | 1 | 1 | S-R (S minus R) | SUBR |
I I I I | | I
o 11 | o | 2 | B-S (R minus S) | SUBS |
| | ! | I | |
o 1 | 1 | 3 | ROR S | OR |
| I I ! I | I
1 0 | 0 | 4 | R AND S | AND |
l | I ! | R | !
i1 10 11 | £ | R AND S (not R and S) | NRS |
| I I | I I I
11 11 |1 0 | 6 | R XOR S (R exclusive or S)| XOR |
I I | | I | I
rF1 11 11 7 | R XOR S (R exclusive nor S)| XNOR |
I ! I | I ! !
e e e e i tem e e - ——————— tommmr - +
*

R and S respectively refer to the two input ports, R-MUX and
S-MUX, represented in Figure 4-1. Refer to Table U4-6 for I3:5
combinations with the I0:2 bitse.

ALU Destination Selection with I6:8

I6:8 bits select the destination of the FO0:3 output resulting
from ALU execution of bits I0:5. As illustrated in Figure 4-1,
ALU output goes to one or more destinations: the MicroRANM
circuitry, the Q-Register circuitry, and the Y-Output MUX. And,
depending on the value of 1I6:8, this output can be up- or
down-shifted. Table U4-7 shows the destination control associated
with I6:8. With any value of I6:8, and with an active (low) POE
input, the Y-Output MUX outputs the FO0:3 results over the
Microprocessor Bus BDO:7.
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Source-Function Matrix for Microinstruction Bits I0:5%*

Table 4-6.

o e D D " = = = = =

(OCTAL VALUE)
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Table 4-7. Microinstruction Bits I6:8 for ALU Destination Control*

- $ommmmcmm——m e - = +
Q-SHIFTER | Q-REGISTER |

IN/OUT | FUNCTIOR | COMMENTS
----- dommm e m—m ¢
Q0 | Q3 |SHIFT| LOAD |

frmm———————— + + -— -
| 16:8 VALUE | | BAX SHIFTER | RAN
---=4----+0CTAL| IN/OUT | FUNCTION
|CODE +=mem=mtmmmmme 4mm——- #mmmmme
RAM3 |SHIFT| LOAD
+ +

| |

n/a | n/a | none

|
17 | 1Is

n/a n/a Loads F0:3 to the Q-Register.

Generates BD0:3/BD4:7 output only if POE
control input is low.

n/a | n/a none n/a none

—— e ot v - —

Generates BD0:3/BD4:7 output directly from|
a MicroRAM A-Register. FO0:3 output is to |
a MicroRAM B-Register.

n/a n/a none n/a n/a n/a none

n/a n/a none n/a n/a n/a none F0:3 output is to a MicroRAM B-Register.

FO IN3 IN3

[ =]
o

0/2
to Q

FO0:3 output is down-shifted and input to al
MicroRAM B-Register: FO output, resulting]
from the dovwn-shift of the less !
significant MicroRAM, wraps around as IN3 |
input to the MSB of the more significant |
MNicroRAM. O-Register output is down- 1
shifted and again input to the Q-Pegister:|
Q0 output, resulting from the down-shift |
of the less significant Q-Register, wraps |
around as IN3 input to the more 1
significant Q-Register. |
|
|
|
|
|
]

down down

FO IN3 F/2

to B

down Qo n/a n/a
MicroRAM B-Register as just discussed
above.

F3 2xF

to B

INO Q3 2xQ

to Q

F0:3 output is up-shifted and input to a
MicroRAM B-Register: F3 output, resulting]j
from the up-shift of the more significant |
MicroRAM, wraps around as INO input to thel
LSB of the less significant MicroRAN. |
Q-Register output is up-shifted and again

up up

|

input to the Q-Register: Q3 output, |
resulting from the up-shift of the more |
significant Q-Register, wraps around as {

INO input to the less significant |
Q-Register. 1

1

INO |
|
|
|

F3 2xF

to B

Q3 F0:3 output is up-shifted 'and input to the
MicroRAM B-Register as just discussed

above.

up n/a n/a none

o i i i o S o o S o i S i i A i o S S S T T o i T T T T T o — — — o —
————— —— o —— — ———— — T " _———— ———— —— —— " _— T ——— —— > o o W s e
e — o — —— ———— T — - _— — —— T — —— " — ————— — i —— ————————— e — e —— e

o = o o o o . it S s ot T ot e i s b o o o S T i S A i S e S . o S o b i i v it st o
—— e e e — i . o S s s S i e S i e T e i S e — T S s o S Tt

A o e e e e e o o e i o o . o o o e ot e S o o S e s e et o e o e

I
Ql
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
I
none | FO0:3 output is down-shifted and input to a
|
1
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
+

o e . — —  ———— ———————— o — ] — o ——_ o T o T ——— —

+
[}
]
]
]

+

+

------ Bl o S S Bt

* Every I6:8 value generates a BD0:3/BD4:7 output, provided the POE input to the Y-Output ¥UX is low. The letters n/a
(non-applicable) denote a "don't care” combination where the associated output 1is in a high-impedance state.
(Specifically, the shift pin is a TTL input internally connected to a 3-state output in the high-impedance state.)
The terms up and down respectively refer to a shift up towards the KSB or a shift down towards the LSB.

........... ——— ——————eg

008 ZEO-Lh



47-032 ROO

4-2.3 Microprogram Sequencer

As its name implies, the MWicroprogram Sequencer controls the
sequence of microinstruction execution. = Refer to the block
diagram of Figure 3-6. To output the 10-bit address (PAO:8,
SPA9) to PROM for the next microinstruction to be executed, the
Microprogram Sequencer receives three inputs:

(1) Branch Address Bits (BRA0O:9)
(2) Condition Code (CC)
(3) Sequencer Instruction Bits (SI0:3)

From the Pipeline Register, BRAO:9 supplies a 10-bit branch
address for the next microinstruction to be executed by IDC
controller circuitry. BRAO:9 can address all of the 1024 56-bit
locations within Control Store PROM. The actual branch address,
if any, depends on the CC and SI0:3 inputs. Alternately, lnstead
of a branch address, BRAO:9 <can supply a count value for
iterations (repetitive executions) of a microinstruction loope.

CC supplies one of eight condition code tests used by the
Microprogram Sequencer for a "next address" calculation. Table
4-3 describes the MA:MC bits associated with the CC.

SI0:3 specify one of sixteen possible sequencer instructionse.
These are described 1later in Section 4-2.3.1. (To more easily
understand the following discussions, you might want to refer
there now and scan Table U4-8 to gain an overview of these
instructionse.)

Figure U4-2 on the next page shows a functional block diagram of
the Microprogram Sequencer. The following paragraphs discuss the
functional blocks and I/0 lines shown in the figure.

(a) Address/Down-Counter Register and Zero Detector

This register functions either as an Addess Register or a
Down Counter. As an Address Register, it functions as a
holding register to temporarily store a branch address from
BRAO:9. Or, as a Down Counter, it controls microinstruction
loop iterationse. Specifically, BRAO:9 loads the register
with a count value of one less than the wanted number of
iterationse. Before  each successive execution of a
microinstrution loop, the Zero Detector examines the count
for a 2zero value; if not equal to zero, the count is
decremented and the loop executes. This operation continues
until a zero is detected, terminating loop execution. {The
Decrement Repeat Loop (DRL), Decrement Repeat Instruction
(DRI), and Three-Way Branch (TWB) sequencer instructions in
Table 4-8 use the register as a Down Counter.l
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The Address/Down-Counter Register is loaded with either of
two sequencer instructions from Table U4-8: Load Counter
(LDCT) or Push Conditional Load (PCL). LDCT explicitly
loads the Down Counter Register with a count value from
BRAO:9. PCL conditionally loads the Address Register with
a branch address from BRAO:9.

e b e et +
3804 PA0:8, SPA9 |
)
| |
: INCREMENTER :
I 10 STANDARD 10 i |
| 1 . SEQUENTIAL : I
| r\ FXECUTION MICROPROGRAM |
| 7 COUNTER '
| g |
STACK ‘
' 10 POINTER
I < STACK |
| OUTPUT 7 (5 X 10 BIT) |
| ZERO |
I MUX DETECTOR |
I 10 t ADDRESS/ | 19 BRAO:9 |
i < DOWN-COUNTER [€+— |
| REGISTER |
| : |
| 10 BRAO:9 |
[ e [
| TO OTHER FUNCTIONAL 4 o |
/ S10:3
| BLOCKSTOEFFECT |INSTRUCTION/CC 4 P : |
1 SEQUENCE CONTROL DECODER > |
| - |
T T +
Figure_u-z. Block Diagram of the Microprogram Sequencer
(b) Incrementer
The 10-bit address from the Output MUX is always input to
the Incrementer which increments the address by a value of
one before passing it to the Microprogram Counter.
(c) Microprogram Counter

Once incremented, the 10-bit address from the Output MUX is
stored in the Microprogram Counter. During standard
sequential microinstruction execution, this functional block
supplies the Output MUX with the address of the next
microinstruction to be executed by the IDC logic.
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5x10 Bit Stack with Stack Pointer

This functional block stores return addresses for subroutine
calls. It is a 5-level First-In/First-Out (FIF0) stack with
a Stack Pointer pointing to the top address. Return address
inputs and outputs of this stack are performed by "push" and
“pop" operations from the sequencer instructionse. A push
operation increments the Stack Pointer and pushes an address
from the Microprogram Counter to the top-of-stack. (Should
the stack be full when an address is pushed in, the current
address at top-of-stack is overwritten and lost.) A pop
operation decrements the Stack Pointer and “"pops” the
formerly current return address from the top-of-stack.
[Push operations are performed by the Conditional Call (CC),
Push Conditional Load (PCL), and Conditional Call 2 Places
(CC2) sequencer instructions. Pop operations are performed
by the Decrement Repeat Loop (DRL), Conditional Return (CR),
Conditional Jump and Pop (CJP), Loop on Fail (LOOP), and
Three-Way Branch (TWB) sequencer instructions.]

Instruction/CC Decoder

This functional block receives the Sequence Instruction Bits
(SI0:3) and Condition Code (CC) input that control
other-than-standard sequencing of microinstruction
execution. Section U4-2.3.1 discusses the sixteen possible
sequencer = instruction input from SI0:3. For information
pertaining to the CC bit, refer to Table 4-3.

With the SI0:3 and CC inputs, the Instruction/CC Decoder
outputs the sequence control signals to numerous points
throughout the Microprogram Sequencer to effect sequence
controle.

Output MUX

Depending on the sequencer instruction received via §I0:3,
the Output MUX selects an address from one of four sources:

(1) BRAO:9 (direct data)
(2) Address Register

(3) Stack

(4) Microprogram Counter

For specific source inpﬂts, refer to the list of sequencer
instructions in Table 4-8.
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4-2.3.1 Sequencer Instructions from SIO:3

Sequencer instructions are input to  the Microprogram Sequencer
through four 1lines: SI0:3. (As discussed in Section U4-2.1.5,
SI0:3 are part of the 56-bit microinstruction output from Control
Store PROM.) These four lines specify a hexadecimal code for one
of sixteen sequencer instructionse.

Table 4-8 lists and describes these instructions. By briefly
scanning the descriptions in this table, You can see that a
conditional pass or fail test 1is wused frequently to effect
various operations. A pass condition occurs when the CC input is
low; a fail condition occurs when CC input is high.

&
i

21
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Table 4-8. SI0:3 Input to WMicroprogram Seguencer

+
|SI0:3] INSTRUCTION NAKE | DESCRIPTION |
| VALUE] (MNEMONIC) |

|
Jump-to-Zero
(J2)

Used at power-up or initialization. As a result of this
instruction, the address of the next microinstruction is
zero, and the Stack Pointer resets to zero. The

The Microprogram Counter now holds an address value of 0.

Conditional Call
(CC)

A conditional call to a subroutine, depending on vwhether
a condition passes or fails. If the condition passes,
contents of the Microprogram Counter are pushed onto the
Stack, and the microinstruction addressed by BRAO:9 is
executed by the IDC logic. But if the condition fails,
the next sequential instruction from the Mic¢roprogram
Counter is executed by the IDC logic.

Unconditional
Jump (JT)

|
|
]
|
]
|
|
|
i
i
|
|
An unconditional jump to the start of a new microprogram. |
As a result of this instruction, the microinstruction |
addressed by BRAO:9 is executed, and the Microprogran |
Counter is loaded with the BRAO:9 address plus one. |
|
|
|
|
|
1
|
|
|
|
|
|

Conditional Jump
Microcode (CJ)

A conditional jump or branch in microinstruction
execution, depending on whether a condition passes or
fails. If the condition passes, the microinstruction
addressed by BRAO:9 is executed. If the condition fails,
the next sequential instruction from the Microprogram
Counter 1s executed.

Push, Conditional
Load (PCL)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

1

|

!

| Used primarily to set-up loop execution. It causes the

| contents of the Microprogram Counter to be pushed onto the
| Stacke Then the condition is tested to determine if the

{ Down Counter is to be loaded. If the condition passes,

| BRAO:9 contents are loaded into the Down Counter to beconmel
| the count value. If the condition fails, the Down Counter|
| is not loaded. ) |
| |
| A conditional call to one of two subroutines, depending on|
| whether a condition passes or fails. After the contents |
| of the Microprogram Counter are pushed into the Stack, the]
| condition is tested. If it passes, the subroutine

| addressed by BRAQO:9 is executed; i.e., the Output MUX

| selects the BRAO:9 address. If the condition fails, the
| subroutine addressed by the Address Register is executed;
| i.es, the Output MUX selects the output of the Address

| Register.

|

|

|

|

|

|

|

(

|

|

|

|

|

|

|

|

|

|

|

|

Conditional Call,
2 Places (CC2)

A conditional jump or branch based on the input of BRAO:7
from Map PROM. The branch depends on a conditional test.
If it passes, the next microinstruction addressed by
BRAO:7 is executed. If it fails, the next sequential
instruction from the Microprogram Coounter is executed.

Conditional Jump
Map (CHMAP)

Conditional Jump,
2 Places (CJ2)

A conditional Jjump or branch to one of two locations,
depending on the conditional test results. (This
instruction is like CC2 described above, but without a
Stack push.) If the condition passes, the
microinstruction addressed by BRAO:9 is executed. If it
fails, the microinstruction at the address held by the
Address Register 1s executed.

Decrement, Repeat
Loop (DRL)

Repeats a microinstruction loop until Down Counter
contents equal zero. Stack contains the starting address
of the microinstruction loop. PRefore this instruction can

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
{
|
|
|
{
|
|
{
|
|
|
|
|
|
(
|
|
i
t
|
|
1
|
i
]
|
|
|
|
|
|
|
|
|
|
:
| execute, the Down Counter must have been loaded with a
|
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Table u4-8.
(Continued)

INSTRUCTION NAME
(MNEMONIC)

Decrement, Repeat
Instruction (DRI)

Conditional
Return (CR)

Conditional Jump
and Pop (CJP)

Load Counter
(LDCT)

Loop on Fail
(LoOp)

No Operation
(NOP)

Three-Way Branch
(TWB)
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SI0:3 Input to Microprogram Seguencer

........................................................... +
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value of one less than the wanted number of iterations.
Before each loop, the Down Counter contents are examined:
if contents 4o not equal zero, the Down Counter decrements
and the address at top-of-stack executes; or, if contents
equal zero, the Stack "pops"™ and the next sequential
instruction from the Microprogram Counter executes.

Repeats execution of a microinstruction until the Down
Counter contents equal zero. BRAO:9 contain the address
of the microinstruction to be repeatedly executed. Before
this instruction can execute, the Down Counter must have
been loaded with a value of one less than the wanted
number of iterations. Before each repetitive execution,
Down Counter contents are examined: 1if contents do not
egqual zero, the Down Counter decrements and the BRAO:9
address executes; if contents equal Zzero, the next
sequential instruction from the Microprogram Counter
executes.

A conditional return from a subroutine to the
microinstruction following the call to that subroutine.
The return depends on a pass or fail condition. If the
condition passes, the microinstruction given by the Stack
Address is executed. If it fails, the next sequential
instruction of the subroutine loop is executed; i.e., the
Output MUX takes the microinstruction address from the
Microprogram Counter.

R conditional loop termination with Stack maintenance,
depending on conditional testing. If the test passes, the
Stack "pops" and the microinstruction addressed by BRAO:9
executes. If it fails, the next sequential
microinstruction from the Microprogram Counter executes.

Loads the Down Counter with a count from BRAO:9 for
subsequent loop iteration. It then executes the next
sequential microinstruction from the Microprogram Counter.

Causes a loop to be executed for failure of a conditional
test. That is, if the test fails, the microinstruction
addressed by the contents of Stack is executed. If the
test passes, the Stack pops and the microinstruction
addressed by the Microprogram Counter executes.

A default instruction resulting in an increment of the
Microprogram Counter contents and the execution of the
next sequential microinstruction from the Microprogram
Counter.

A conditional loop instruction that permits a branch to
three possible microinstructions. Before TWB executes,
the Down Counter is loaded with a count value, and the
Stack has a branch address pushed in. During THB
execution, the Down Counter value decrements by one and
conditional test occurs. If the test passes, the next
sequential microinstruction addressed from the
Microprogram Counter executes; the Stack then pops. If
the test fails, the Down Counter contents are examined:
if contents do not equal zero, the microinstruction
addressed by BRA0:9 executes and the Stackpops.
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4-2.4 IDC Operational Cycle

The IDC is a sequential state machine with a 16-MHz clock as the
basic timing signal. All other timing signals are either
divisions of the 16-MHz clock or summations of divisions. Refer
to the IDC schematics in Appendix B, to sheet 19B2 (sheet 19,
grid coordinates B and 2). This sheet shows the 16-MHz
oscillator of the IDC. Output from this oscillator is the 0SC
signal from which the other clock signals, also shown on sheet
19, are derivede. For brief descriptions of the clock signals
shown on this sheet, refer to the table of mnemonics in Appendix
A.

An IDC operational cycle is 375 nanoseconds (ns), made up of six
negative-going clock phases of 62.5 ns. Figure 4-3 jillustrates
this basic system timing. The following sections describe the
IDC operations occurring for the operational phases of the IDC
cycle.

4-2.4.1 IDC Instruction Decoding Phase (CLK1)

At the falling edge of CLK1, the Microprocessor (the two U4-Bit
Slice WMicroprocessors) and the Microprogram Sequencer clock-in
their respective fields of the 56-bit microinstructione. More
specifically, the Microprocessor clocks-in the ALU instructions
from I0:8, and the Microprogram Sequencer clocks-in the sequencer
instructions from SI0:3. At the rising edge of CLK1, instruction
decoding finishes. (Although there appears to be a conflict in
the figure between the active CLK1 and the DMA Bus Low phases,
internal decoding times associated with these phases absorb the
contention.)

4-2.4.2 IDC Instruction Cycle

As shown in Figure u4-3, the IDC instruction c¢ycle consists of
three phases:

(1) Interal IDC Operation
(2) DMA Bus High
(3) DMA Bus Low

The following paragraphs discuss these phases of the instruction
cycle.
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Figure 4-3. IDC Operational Cycle

(1) Internal IDC Operation

This phase, occurring during CLK23 (summation of CLK2 and
CLK3), encompass IDC operations not directly related with a
DMA transfer. During CLK23, the IDC RAM circuitry may be
written or read with disk data. Also during CLK23, BDIOO:5
functions are active. These functions control the source
and destination of BD0O:7 data and provide numerous control
signalse.
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(3)
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NOTE

As was shown in Table 4-2, under the MODE colunmn,
each bus function is a Read, a Write, or a Strobe.
A Read signifies a data source; a Write, a
destination; and a Strobe, a control signal.

The BDO:7 bus source, as determined by BDIO0O:5, can be the
Serial-to-Parallel Converter, the General-Purpose Data
Register, etce., as illustrated in Figure 3-6. During CLK23,
the selected source data goes to the
Microprocessor/Sequencer circuitry or to the RAN. The
internal destinations and control strobes are active during
CLK3. A destination <can be the RAM Address Counter, the
disk data bus, the disk control tag, or DMA circuitry. If
the BDIO00:5 function is a strobe, it performs one of the
numerous control functions listed in Table #4-2.

DMA Bus High, and
DMR Bus Low

All DMA transfer is in halfword mode. Therefore, to
transfer a halfword to/from the SELCH/MUX bus, two accesses
with the IDC RAM circuitry are required: one access writes
or reads the more significant (high) byte to or from RAM,
and the other access writes or reads the 1less significant
(low) byte to or from RAM.

If the DMA transfer is to the IDC, the IDC 1lines D00:15
receive a halfword from SELCH. IDC then stores this
halfword into the DMA Data Register. (See Figure 3-6.)
Thus, during CLK45 (sum of CLK4 and CLK5 phases), the high
byte of data from the DMA Data Register is written +to RAM.
And, during CLK61 (sum of CLK6 and CLK1 phases), the low
byte of data from the DMA Data Register is written to RAM.

If the DMA transfer is from the IDC, +then the IDC 1lines
D00:15 send a halfword of data to SELCH. As above, this
data is first stored in the DMA Data Register. So, during
CLK4S and CLK61 respectively, the high and low bytes of data
are read to the DMA Data Register from RAM.

As evident from the preceding paragraphs, the 1IDC <can
simultaneously perform instruction execution and DHA
transfer during one 375-ns operational cycle. In addition,
during the internal IDC operational phase, the IDC can write
or read a byte of data to or from a disk file. Conseguently
a DMA transfer to or from a disk file, via the IDC
controller logic, does not need IDC microprogram
intervention until the transfer ends. Or, stated in broader
terms, one sector of data can be written to or read from a

&
t
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disk file while, at the same time, a sector of data is
transferred to or from the SELCH. During these simultaneous
transfers, the microprocessor controller logic checks for
track boundaries and DMA statuses.

4-2.5 Microprocessor/Sequencer Operation

At the start of an IDC operational cycle, with CLK6 going high,
the ALU instructions on I0:8 and the sequencer instructions on
SI0:3 are latched, respectively, into the Microprocessor and the
Microprogram Seguencer. Concurrent with the latching of these
inputs, the next 56-bit microinstruction is 1latched into the
Pipeline Register.

The I0:8 and SI0:3 instructions decoded during the CLK1 phase are
executed during the CLK23 phase. Also during CLK23, BDIOO:5
contain a value vwhenever a microinstruction requires bus data
I/0. When a data transfer from the Microprocessor onto BD0:7 is
required, BDICO:5 determines either a source or a destination,
but not both. See Table 4-2. If BDIOO:5 determine a data source
(Read Mode), the destination is the IDC RAM or the A/B registers
of the ALU. If BDIOO:5 determine a destination (Write Mode), the
source is RAM, the ALU, or the Map PROM. Instead of determining
a source read or a destination write, BDIOO:S can specify a
control strobe.

The actual microinstruction latched into the Pipeline Register,
as discussed in Section 4-2.3, depends on the CC and SI0:3 inputs
and, depending on the particular sequencer instruction from
SI0:3, the BRAO:9 input. These inputs alter the normal seqguence
of microinstruction execution. Normally, microinstructions are
executed from seguential PROM locations unless the CC and SI0:3
inputs determine a branch addresse.

The following paragraphs present three examples of +typical
Microprocessor/Sequencer operatione.

(1) Exanmple 1

Objective:

Illustrate ALU-RAM interaction by adding the contents of an
IDC RAM 1location to the contents of a Microprocessor
B-Register.
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Initial Conditions:

(a)

(b)

(c)
(d)

(e)

J0:8 contain a value of 502. From Tables 4-4 thru 4-7
and Figure Gu-1. A01:31 specifies register 4; B01:31
specifies register 4.
e 5 denotes an R-MUX source of LBDO:7 and an S-MNUX
source of A-Latch, which specifies MicroRAM
Register 4.

e O denotes an ADD function of R-MUX input and S-MUX
input.

e 3 denotes an output over BDO:7 and a load of the
same output to a MicroRAM B-Register.

RAMO:7 specify RAM address 87, the contents of vhich
are to be added to B-Register 4.

SI0:3 contain a value of X'E* for NOP.
BDIOO:5 contain a value of X'00' for NOP.

BRAO:9 has no addresse.

Operational Sequence:

1. During CLK1, the Microvrocessor .decodes I0:8.

2e During CLK23, these RAM controls are asserted: RAN
Page Address Bits (PAGE13,23) and RAM Chip Enable
(CENB). These assertions result in the contents of RAM
location 87 being read into BDO:7 as LBDO:7 dinput to
the Microprocessor,

3. During CLK23, according to the I0:8 value of 503, the
Microprocessor adds LBDO:7 input data to B-Register Uu4.

Example 2

Objective:

Illustrate how the Microprocessor/Sequencer circuitry
performs a branch within the microprograme.

Initial Conditions:

(a)

I0:8 has a value of 001. From Tables U4-4 thru U4-7 and
Figure 4-1:



(3)

(b)

(c)

(d)

(e)
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e O denotes an R-HUX source of A-Latch and an S-YUX
source of B-Latch.

e O denotes an ADD function of R-MUX input and S-MUX
input. :

e 1 denotes only an output onto BDO:7 from the ALU
should POE be active.

POE input is inactive, inhibiting BD0:7 output from the
ALU. Hence, the I0:8 instruction is effectively a "no
Opo"

SI0:3 has a value of X'3' for a Conditional Jump (CJ)e.

BRA0O:9 specify PROM address 34 as the branch address
for the conditional Jjump.

CC is low to indicate a pass condition for RSEL.

Operational Sequence:

1.

2.

During CLK1, I0:8 and SI0:3 are decoded.

During the entire instruction cycle, RSEL 1is active
{i.ee, CC 1is enabled with a low) and BRAO:9 specifies
the address.

During CIK23, the Microprogram Sequencer sees an
enabled CC input and executes the SI0:3 inpute. The
resulting 10-bit address output from the Microprogram
Sequencer causes a PROM microprogram branch to address
34.

example 3

Objective:

Illustrate how BDIOO:5 lines put data onto the BDO:7 bus and
into a MicroRAM B-Register.

Initial Conditions:

(a)

(b)

BDIOO:5 has a value of X'OA' for an EDS signal to
enable disk statuse.

I0:8 has a value of 543. From Tables 4-4 thru 4-7 and
Figure 4-1. A01:31 specifies register 3; B0O1:31
specifies register 3.
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e 5 denotes an R-MUX source of LBDO:7 and an S-MUX
source of A-Latch, which specifies ALU Register 3.

e U denotes an AND function of R-MUX input and S-MUX
input.

@ 3 denotes a load function of the resulting FO:F3
to a MicroRAM B-Register.

(c) SIO:3 have a value of X'E*' for a NOP.
(d) RAMO:7 have no address.

(e) BRAO:9 have no addresse.

Operational Sequence:

1. During CLK1, the Microprocessor decodes ALU instruction
543,

2. During CLK23, the BDIOO:5 function of EDS causes the
contents of the Disk File Status Register to be output
onto BD0O:7 and to be input +to +the Microprocessor
through LBDO:7.

3. During CLK23, execution of the ALU instruction ANDs two
values: the disk status input from LBDO:7 and the
contents of A-Register 3. The ANDed value is then
stored into MicroRAM B-Register 3.

4-3 SELCH/MUX BUS INTERFACE

This portion of the IDC board interfaces the SELCH/MUX bus of a
3200-Series processor with the IDC controller logic. The bus
interface works with the Microprocessor/Sequencer logic in
generating the commands, data, and control sequences necessary
for disk file I/0. I/0 through the SELCH/MUX bus is either
programmed or DMA. Section 4-3.1 discusses programmed I/0, and
Section 4-3.2 discusses DMA I/0. For surplemental information on
signal flow and mnemonics within these two sections, refer to the
IDC block diagram of Figure 3-6, the table of mnemonics of
Rppendix A, and the 23 IDC schematic sheets of Appendix B.
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4-3.1 Programmed I/0.

The SELCH/MUX bus interface supports the standard addressing
functions:

® IDC or Disk File Address (ADRS)
® Receive Acknowledgment (RACK)

As illustrated in Figure 3-6, the IDC receives an ADRSO signal
into the Control Line Receivers. The Controller Address/File
Address Compare and Select circuitry uses ADRSO for the address
comparison and selectione. If the address input through D08:15
pertains to this IDC or +to an attached file, either Fquals
Controller (=CONT) or Equals File (=FILE) is output accordingly.
This output goes to the Function Encoding Circuits discussed
later.

A received RACKO signal, if applicable to this IDC, results in
the bus interface gating the IDC address or a disk file address
to the processor. That is, the Controller Address (CA8:15) or
the File Address (FA8:15) is input to the Data MUX, where it is
gated and output to the processor via the Data Transceivers. If
this IDC has no interrupt pending, RACKO is passed on out as
TACKO.

In addition to the tweo addressing functions described above, the
SELCH/MUX bus interface supports the four standard bus I/0
functions:

Status Request (SR)
Dutput Command (OC)
Data Request (DR)

Data Available (DA)

As illustrated in Figure 3-6, the IDC receives an SRO, 0CO, DRO,
or DAO signal into the Control Line Receivers, where they are
output to the Control Line Latches. The latched signal 1is then
output to the Function Encoding Circuits, which also receive the
=CONT or =FILE input from the Controller Address/File Address
Compare and Select circuitry. The encoding circuits AND the
received inputs to generate an encoded (octal) signal over the
IDC Function Lines (FUNCO:2). Table U-9 lists the eight bus
functions associated with FUNCO:2.

The assertion of one of the FUNCO0:2 functions enables the
Register Select (RSEL) signal from the Function Encoding
Circuits. During the Microprocessor/Segquencer idle loop,
microcode monitors RSEL. On finding RSEL enabled, the microcode
acts on the encoded function, along with any associated input
data, and performs the necessary operations. Afterwvards,
microcode responds with a Controller Sync (CONTSYNC) or File Sync
(FILESYNC) to indicate successful completion of the received bus
I/0 function.
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Table 4-9. FUNCO:2 Values for Encoded MUX Bus Functions*

o ——— Fmmm e ———— e e ———————— +
| FUNCO:2 | FUNCTION | FUNCTION |
| VALUE | MNEMONIC | NAME |
| | | |
| 0 | ILDR | Idle Controller Data Request |
| | | |
| 1 | ILDA | Idle Controller Data Available |
| | | |
| 2 | ILSE | Idle Controller Status Request |
| | | |
| 3 | ClLcC | Controller Latched Output Command |
| | | |
| 4 | FLDE | File Data Request |
I | | I
| 5 | FLDA | File Data Available {
| | | |
| 6 | FLSR | File Status Request |
| | | |
| 7 | F1LOC | File Output Command |
| | ! |
o ————— o o r e e —————————— +

* FUNCO:2 output is an octal value corresponding to one of the
eight functions. (FUNC2 is the most significant bit.) Refer
to Appendix A for further description of the specified
mnemonicse.

Three of the bus functions -- SRO, DRO, and RACKO -- require the
IDC to respond with output data to the processor. MUX Control
Bits (MUX13,23) select the particular register whose contents are
to be transferred through the Data Transcelivers. (Refer to
Appendix A for a description of these bits.) The Enable MUX
Output (EBLOUT) signal goes active to transmit this data.
However, to ensure sufficient time for the register contents to
be propagated through the Data MUX, EBLOUT  goes active 50 ns
after MUX13,23.
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4-3.2 DMA I/O

Microprocessor/Sequencer microcode initiates DMA I/0, a halfword
transfer, by generating DMA Start (DMASTRT). If the transfer is
a read operation from IDC to SELCH, IDC RAM circuits are read in
two sequences:

(1) Load High Byte (LDHIBYT) loads the more significant RAM byte
into the DMA Register (chip 6F, sheet 5).

(2) Load Low Byte (LDLOBYT) loads the less significant RAM byte
into the other DMA Register (chip 5F, sheet 5).

Once the RAM halfword is at the DMA Registérs, SELCH Transfer
(SELCHXFR) starts the DMA transfer over the SELCH/MUX bus.

If the transfer is a write operation from SELCH +to IDC, the
SELCHXFR signal first causes the received halfword to be loaded
into the DMA Registers (Chips 7J and 5J, sheet 5). Then:

(1) Read High Byte (RDHIBYT) loads the more significant SELCH
byte into RAM.

(2) Read Low Byte (RDLOBYT) loads the 1less significant SELCH
byte into RAMH.

Proper synchronization between SFELCH and IDC for I/0 is
established by two DMA Transfer Flip-Flops (chip 17J, sheet 7).
During the read operation from RAM to SELCH, these flip-flops
ensure the sequential activation of +the RAM and DMA transfer
controls, as follows: RAMXFR, DMAXFR, RAMXFR, ccece The less
significant 173 flip-flop is initially set high by IDC Read
(READ) to establish this sequence. During the write operation
from SELCH to RAM, +the flip-flops ensure the sequential
activation of the DFA and PRAM transfer controls, as follows:
DMAXFR, RAMXFR, DMAXFR, <.«.+. The less significant 17J flip-flop
is initially set low by IDC Write (WRITE) +to establish this
seguencee.

Before any disk file read/write operation, the processor performs
these operational steps to position the disk read/write heads to
the proper track and to select a specified sector:

Te Writes the specified cylinder number to the selected disk
file.
2e Issues a Seek command to the selected disk file.

3. Arites the specific head number to the selected disk file.
4. Issues a Set Head command to the selected disk file.

Se Writes the starting sector number to the IDC.
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Refer to Section U4-4 for further discussion of the above
operationse. Sections U4-3.2.1 and 4-3.2.2 futher discuss the DHMA
read and write operationse.

4-3.2.1 DMA Read QOperation

Steps 1-10 below present the sequence of operations occurring
with a DMA read, i.e., a read of a data sector from a disk file
via IDC to SELCH. Figure 4-4 shows the timing signals involved
with a DMA read operation; refer to Appendix A for further
description of the mnemonics there.

1. IDC receives a Read command (a CMDO function along with
associated input data) from the processor. IDC then reads
a previously specified sector into RAM page 1.

2 IDC receives a SELCH DRO function.

3. Microprocessor/Sequencer microcode then asserts DMA Start
(DMASTRT).

4. DMASTRT assertion sets the DMA Go (DMAGO) flip-flop and
line, and resets the Last Word (LASTWRD) flip-flop. DMAGO
starts the DMA transfer from RAM (i.e., RAMXFR goes active).

5. The Delayed DMA Go (DDMAGO) line ensures that the two bytes
read from RAM are stored in the DKA Registers before being
transferred to SELCH. During the RAMXFR operation, LDHIBYT
loads the even RAM location of one byte to the DMA Register;
LDLOBYT 1loads the odd RAM location of one byte to the other
DMA Register.

6e To start the transfer to SELCH, provided a DR is asserted
from SELCH, these signals go active: SELCHXFR, DMAXFR, and
XFERSYNCH. RAFXFR goes inactivee.

7e A Sync Return (SYN) is output to SELCH after successful
completion of the SELCH DR function.

8. SELCHXFR remains asserted after the SYN output to prevent
another DMA operation, Jjust Yyet, for 