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PREP ACE 

Thie manual documents the installation, operation and maintenance 
of a Perkin-Elmer Intelligent Diak Controller (IDC) Diak System. 
An IDC disk system ie a Mase 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 land 2 are directed towards all users, e.g., sales 
personnel, instructors, customer engineers, technicians and 
programmers. Chapter l 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 necessaryifor 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 Sununary. 
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CHAPTER 1 

OVERVIEW 

1-1 DESCRIPTION OF AN IDC DISK SYSTEM 

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 media. 
And, basically, a disk system consists of these hardware 
components: 

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

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

Cc> necessary cabling for interconnecting 
hardware and disk files. 

the controller 

A Perkin-Elmer Intelligent 
then, is hardware that 
processor with support for 
Chapter 2 specifies all 
systems. But, as basically 
system consists of: 

Disk Controller CIDC) Disk System, 
provides a Perkin-Elmer 3200-Series 
direct-access devices, or disk files. 

components of the various !DC disk 
shown in Figure 1-1, an !DC disk 

(a) one controller board, a printed circuit CPC) board referred 
to as the !DC; 

Cb) one to four Perkin-Elmer disk files, 
formatted disk media; and 

with specially 

Cc) necessary cabling for connecting the !DC and disk files. 

Figure 1-2 shows the !DC PC-board. This board contains 
microprocessor loqic for directly interfacing disk files with the 
3200-Series processor. Data transfer to and from the processor, 
via a Direct Memory Access CDMA) port, is through either a 3200 
Selector Channel (SELCH) or Channel Manager (CM). For data 
recovery from disk read errors, the !DC 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 length. For detailed programming 
information on the characteristics of the IDC, refer to 
Perkin-Elmer Publication 50-007; see Table 1-1. 

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., Maas 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 COD; or, this combination: .256-Mb 
MSM, 256-Mb MSM, 256-Mb MSM, and 54-Mb COD; or, this: 27-Mb COD, 
54-Mb COD, 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 COD 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. 

1-2 
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+---------------------------------------------------------------+ 

3351 

REQUIRED 
PERKIN-ELMER 

DISK FILE 

PLUGGED.INTO A 
3200-SERIES CABINET* 

~ 

IDC 
PC-BOARD 

OPTIONAL 
PERKIN-ELMER 

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 
Switch. 

+---------------------------------------------------------------+ 
Figure 1-1. Basic !DC Disk System 

1-3 
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+---------------------------------------------------------------+ 

6001 

+---------------------------------------------------------------+ 
Fi9ure 1-2. IDC PC-Board 

1-4 
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1-2 LIST OP REIATED PUBLICATIONS 

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

Table 1-1. List of Related Publications 

+-----------+---------------------------------------------------+ 
IPUBLICATIONI PERKIN-ELMER MANUAL I 

NUMBER I 
+=-------=-=+---------------------------------------------------+ 

29-356 

29-585 

29-586 

29-727 

29-729 

29-749 

47-016 

50-007 

51-041 

M48-018 Input/Output Bus Switch Manual-Control 
Panel Installation Manual 

80-Mb Maintenance Manual Package (This package 
contains vendor manuals for the 67-Mb MSM 
removable-media disk systems.) 

300-Mb Maintenance Manual Package (This package 
contains vendor manuals for the 256-Mb MSM 
removable-media disk systems.) 

Model 3200 Selector Channel (SELCH) Maintenance 
Manual 

80-Mb (Fixed) Maintenance Manual Package (This 
package contains vendor manuals for the 67-Mb 
MSM fixed-media disk systems.) 

Vendor Manual Cartridge Disk Drive (This manual 
is for the 27-Mb, 54-Mb, and 81-Mb MC-CDD 
systems.) 

Channel Manager (CM) 

Intelligent Disk Controller (IDC) Programmer 
Reference Manual (includes CDD 50 system) 

330-Mb Disk Drive Vendor Manual 
+-----------+---------------------------------------------------+ 

1-5 
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CHAPTER 2 

INSTALIATION 

2-1 INTRODUCTION 

This chapter gives detailed parts lists 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-COD System, 60 Hz 
2-10 10 27-Mb MC-COD System, 50 Hz 
2-11 11 54-Mb MC-COD System, 60 Hz 
2-12 12 54-Mb MC-COD System, 50 Hz 
2-13 13 81-Mb MC-COD System, 60 Hz 
2-14 14 81-Mb MC-COD 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 COD 50 Disk System, 60 Hz 
2-18 18 COD 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. 

2-1 
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Table 2-1. Removable-Media 67-Mb MSM Disk System, 60 Hz 

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
I (QUANT I TY) I NUMBER 
+----------+-------------------------------------+-------------=+ 

M60-102 

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

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 

02-798F01 

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

+----------+-------------------------------------+--------------+ 
M60-110 

( 1) 
( 1) 
( l) 
( l) 
( l) 
( 1) 
( l) 

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 

02-801F01 

29-585 
17-295F03 
17-295F01 
17-448 
27-081F04 
17-449 
24-080F02 

+----------+-------------------------------------+--------------+ 
I I I 
I M60-116 I 67-Mb Formatted Disk Pack I 24-080F02 
I I I I 
I I I I 

+----------+-------------------------------------+--------------+ 

2-2 
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Table 2-2. Removable-Media 67-Mb MSM Disk System, 50 Hz 

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART I 
I (QUANT I TY) I NUMBER 
+----------+-------------------------------------+-------------=+ 

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 

02-798F02 

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

+----------+-------------------------------------+--------------+ 
M60-lll 

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

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, 9.14 m (30 ft) 
67-Mb Disk Drive, 50 Hz, and Cable 
External A-Cable, 4.57 m (15 ft) 
Formatted Disk Pack 

02-801F02 

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

+----------+-------------------------------------+--------------+ 
I 
I M60-116 

I 
I 

I 67-Mb Formatted Disk Pack 
I 
I 24-080F02 

I I I I 
I I I I 

+----------+-------------------------------------+--------------+ 
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Table 2-3. Fixed-Media 67-Mb MSM Disk System, 60 Hz 

+----------+-------------------------------------+--------------+ 
!PRODUCT NOi DESCRIPTION PART 
I (QUANT I TY) I NUMBER 
+=---------+-------------------------------------+--------------+ 

M60-104 

( l) 
( l) 
( l) 
( l) 
( l) 
( l) 
( l) 
( l) 

( l) 

( l) 
( 1) 

MSM 80-F, 60 Hz, 115 V 

IDC Installation/Maintenance Manual 
Vendo·r Maintenance Manual Package 
IDC Programming Manual 
Test Program 
Format Program 
Ground Strap, 1.83 m (6 ft) 
67-Mb Fixed-Media Disk Drive, 115 V 
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 

02-799FOl 

47-032 
29-729 
50-007 
06-267 
06-268 
17-295F04 
27-115F05 
l 7-521F01 

17-520FOl 

35-636 
35-807 

+----------+-------------------------------------+--------------+ 
M60-ll2 

( l) 
( l) 
( l) 
( l) 

( l) 

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) 

02-802F01 

29-729 
17-295F04 
27-115F05 
l 7-521F02 

17-520F01 

+----------+-------------------------------------+--------------+ 
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Table 2-4. Pixed-Media 67-Mb MSM Diak Syetem, 50 Hz 

+-----------+-------------------------------------+--------------+ 
!PRODUCT NOi DESCRIPTION I PART I 
I (QUANT I TY) I NUMBER 
+=---------+-------------------------------------+--------------+ 

M60-105 

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

( 1) 

( 1) 
( 1) 

MSM 80-F, 50 Hz, 220 V 

IDC Installation/Maintenance Manual 
Vendor Maintenance Manual Package 
IDC Programming Manual 
Test Program 
Format Program 
Ground Strap, 1.83 m (6 ft) 
67-Mb Fixed-Media Disk Drive, 220 V 
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 

02-799P02 

47-032 
29-729 
50-007 
06-267 
06-268 
17-295P04 
27-115P06 
l 7-521P01 

17-520P01 

35-636 
35-807 

+-----------+-------------------------------------+--------------+ 
M60-113 

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

( 1) 

MSM 80-F Expansion, 50 Hz, 220V 

.Vendor Maintenance Manual Package 
Chassis Ground Strap, 1.83 m (6 ft) 
67-Mb Pixed-Media Disk Drive, 220 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) 

02-802F02 

29-729 
17-295F04 
27-115F06 
l 7-521F02 

17-520F01 

+----------+-------------------------------------+--------------+ 
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Table 2-5. Fixed-Media 67-Mb MSM Diak System, 60 Hz, with HPT 

+----------+-------------------------------------+--------------+ 
!PRODUCT NOi DESCRIPTION PART I 
I (QUANT I TY) I NUMBER 
+=-==------+-------------------------------------+--------------+ 

M60-106 

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

( 1) 

( 1) 

( 1) 
( 1) 

MSM 80-F w/HPT Option, 60 Hz, 115 V 

IDC Installation/Maintenance Manual 
Vendor Maintenance Manual Package 
IDC Programming Manual 
Test Program 
Format Program 
Ground Strap, 1.83 m (6 ft) 
67-Mb Fixed-Media Disk Drive, with 
1.6-Mb HPT, 115 V 
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 

02-799F03 

47-032 
29-729 
50-007 
06-267 
06-268 
17-295F04 
27-115F07 

l 7-521F01 

17-520F01 

35-636 
35-807 

+----------+-------------------------------------+--------------+ 
M60-114 

( 1) 
( 1) 
( 1) 

( 1) 

( 1) 
I 
I 

MSM 80-F Expansion with HPT, 
60 Hz, 115 V 

Vendor Maintenance Manual Package 
Chassis Ground Strap, 1.83 m (6 ft) 
67-Mb Fixed-Media Disk Drive, with 
1.6-Mb HPT, 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) 

02-802F03 

29-729 
17-295F04 
27-115F07 

17-521F02 

17-520F01 

+----------+-------------------------------------+--------------+ 
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Table 2-6. Fixed-Media 67-Mb MSM Disk System, SO Hz, with HPT 

+----------+------------------------------.-------+--------------+ 
!PRODUCT NOi DESCRIPTION PART 
l(QUANTITY)I NUMBER 
+==--------+-------------------------------------+--------------+ 

M60-107 

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

( 1) 

( 1) 

( 1) 
( 1) 

MSM 80-F w/HPT Option, SO Hz, 220 V 

IDC Installation/Maintenance Manual 
Vendor Maintenance Manual Package 
IDC Programming Manual 
Test Program 
Format Program 
Ground Strap, 1.83 m (6 ft) 
67-Mb Fixed-Media Disk Drive, with 
1.6-Mb HPT, 220 V 
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 

I 

02-799F04 

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

l 7-521F01 

17-520F01 

35-636 
35-807 

+----------+-------------------------------------+--------------+ 
M60-115 

( 1) 
( 1) 
( 1) 

( 1) 

( 1) 

MSM 80-F Expansion with HPT, 
50 Hz, 220 V 

Vendor Maintenance Manual Package 
Chassis Ground Strap, 1.83 m (6 ft) 
67-Mb Fixed-Media Disk Drive, with 
1.6-Mb HPT, 220 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) 

02-802F04 

29-729 
17-295F04 
27-115F08 

l 7-521F02 

17-520F01 

+----------+-------------------------------------+--------------+ 
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Table 2-7. Removable-Media 256-Mb MSM Disk System, 60 Hz 

+----------+-------------------------------------+--------------+ 
!PRODUCT NOi DESCRIPTION PART 
I (QUANT I TY) I NUMBER 
+========--+-----------------------------------=-+--------=-====+ 

M60-100 

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

Single Drive System, 60 Hz, 115 V 

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, 9.14 m (30 ft) 
Formatted Disk Pack 
Disk-Drive Terminator 
IDC Board 

02-797F01 

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

+----------+-------------------------------------+--------------+ 
M60-108 

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

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 

02-800F01 

29-586 
17-295F03 
17-295F01 
17-448 
27-082F04 
17-449 
24-079F02 

+----------+-------------------------------------+--------------+ 
I I 
I M60-117 I 256-Mb Formatted Disk Pack 

I 
I 

I 24-079F02 
I I I I 
I I I I 

+----------+--------------------------------------+--------------+ 
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Table 2-8. Removable-Media 256-Mb MSM Disk System, 50 Hz 

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
I (QUANTITY) l NUMBER 
+====---===+=------------------------------------+--------------+ 

M60-101 

( 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 
IDC Programming Manual 
Test Program 
Format Program 
Ground Strap, 9.14 m (30 ft) 
256-Mb Disk Drive, 50 Hz 
Ext A- and B-Cable, 9.14 m (30 ft) 
Formatted Disk Pack 
Disk-Drive Terminator 
IDC Board 

02-797F02 

47-032 
29-586 
50-007 
06-267 
06-268 
17-295F01 
27-082F05 
17-447 
24-079F02 
35-636 
35-807 

+--·--------+-------------------------------------+--------------+ 
M60-109 

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

Expansion Drive, 50 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, 50 Hz, and Cable 
External A-Cable, 4.57 m (15 ft) 
Formatted Disk Pack 

02-800F02 

29-586 
17-295F03 
17-295F01 
17-448 
27-082F05 
17-449 
24-079F02 

+--·--------+-------------------------------------+--------------+ 
I I 
I M60-117 I 256-Mb Formatted Disk Pack 

I 
I 

I 24-079F02 
I I I I 
I I I I 

+--·--------+-------------------------------------+--------------+ 
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Table 2-9. 27-Mb MC-COD System, 60 Hz 

+----------+-------------------------------------+--------------+ 
!PRODUCT NOi DESCRIPTION I PART 
I (QUANTITY) I NUMBER 
+----------+-------------------------------------+-------===--=-+ 

M46-770 

( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( l) 
( 1) 
( 1) 
( 1) 
( l) 
( l) 

MC-COD 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-COD, 60 Hz, 115 V 
Ext A- and B-Cable, 4.57 m (15 ft) 
Disk-Drive Terminator 
IDC Board 
Mounting Kit 

02-777F03 

47-032 
29-749 
50-007 
06-267 
06-268 
17-295F05 
27-131F03 
17-44 7F01M01 
35-815 
35-807 
16-876 

+----------+--------------------------------------+--------------+ 
M46-732 

( l) 
( l) 
( 1) 
( l) 
( 1) 
( l) 
( l) 
( l) 
( l) 

Expansion Drive, MC-COD 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-COD, 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 

02-761FOl 

29-749 
17-295F05 
17-295F04 
17-448F01 
27-131F03 
l 7-411F03M01 
17-449 
24-104F02 
16-876 

+----------+-------------------------------------+--------------+ 
l I I 
I M46-776 I 13.5-Mb Formatted Disk Cartridge I 24-104F02 
I I I I 
+----------+-------------------------------------+--------------+ 
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Table 2-10. 27-Mb MC-CDD System, 50 Hz 

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
l(QUANTITY)I NUMBER 
+==========+========================-=======-====+==============+ 

M46-771 

( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( l) 
( 1) 
( l) 
( 1) 
( 1) 

I 
I 

MC-COD 27, 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) 
27-Mb MC-COD, 50 Hz, 220 V 
Ext A- and B-Cable, 4.57 m (15 ft) 
Disk-Drive Terminator 
IDC Board 
Mounting Kit 

02-777F04 

47-032 
29-749 
50-007 
06-267 
06-268 
17-295F05 
27-131F04 
17-44 7FO lMO l 
35-815 
35-807 
16-876 

+----------+-------------------------------------+--------------+ 

M46-733 

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

Expansion Drive, MC-COD 27, 50 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-COD, 50 Hz, 220 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 

02-761F02 

29-749 
17-295F05 
17-295F04 
17-448F01 
27-131F04 
l 7-411F03M01 
17-449 
24-104F02 
16-876 

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

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
l(QUANTITY)I NUMBER 
+==-----=-=+=-=========--------------------------+-------=======+ 

M46-772 

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

MC-COD 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-COD, 60 Hz, 115 V 
Ext A- and B-Cable, 4.57 m (15 ft) 
Disk-Drive Terminator 
IDC Board 
Mounting Kit 

02-778F03 

47-032 
29-749 
50-007 
06-267 
06-268 
17-295F05 
27-130F03 
17-44 7F01M01 
35-815 
35-807 
16-876 

+----------+--------------------------------------+--------------+ 
M46-734 

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

Expansion Drive, MC-COD 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-COD, 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 ~ 

I 
I 

02-762F01 

29-749 
17-295F05 
17-295F04 
17-448F01 
27-130F03 
l 7-411F03MO 1 
17-449 
24-104F02 
16-876 

+----------+-------------------------------------+--------------+ 
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Table 2-12. 54-Mb MC-CDD System, SO Hz 

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
l(QUANTITY)I NUMBER 
+==========+-------------------------------------+------------==+ 

M46-773 

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

MC-CDD 54, 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) 
54-Mb MC-COD, 50 Hz, 220V 
Ext A- and B-Cable, 4.57 m (15 ft) 
Disk-Drive Terminator 
IDC Board 
Mounting Kit 

02-778F04 

47-032 
29-749 
50-007 
06-267 
06-268 
17-295F05 
27-130F04 
17-447F01.MO1 
35-815 
35-807 
16-876 

I I 
I I 

+-----------+-------------------------------------+--------------+ 
M46-735 

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

Expansion Drive, MC-COD 54, 50 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-COD, 50 Hz, 220 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 

02-762F02 

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

+-·---------+-------------------------------------+--------------+ 
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Table 2-13. 81-Mb MC-COD System, 60 Hz 

+----------+-------------------------------------+--------------+ 
I PRODUCT NO I DES CR I PT I ON PART 
l(QUANTITY)l NUMBER 
+====------+-------------------------------------+==============+ 

M46-774 MC-CDD 81, 60 Hz, 115 V 

(1) IDC Installation/Maintenance Manual 
(1) Vendor Maintenance Manual 
(1) IDC Programming Manual 
(1) Test Program 
(1) 1 Format Program 
(1) Ground Strap, 1.07 m (42 in) 
(1) 81-Mb MC-CDD, 60 Hz, 115V 
(1) Ext A- and B-Cable, 4.57 m (15 ft) 
(1) Disk-Drive Terminator 
(1) IDC Board 
(1) Mounting Kit 

02-779F03 

47-032 
29-749 
50-007 
06-267 
06-268 
17-295F05 
27-129F03 
17-44 7F01M01 
35-815 
35-807 
16-876 

+----------+-------------------------------------+--------------+ 
M46-736 

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

Expansion Drive, MC-COD 81, 60 Hz 

Vendor Maintenance Manual 
Ground Strap, 1.07 m (42 in) 
Ground Strap, 1.83 m (6 ft) 
External a-cable, 4.57 m (15 ft) 
81-Mb MC-COD, 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 

02-763F01 

29-749 
17-295F05 
17-295F04 
17-448F01 
27-129F03 
l 7-411F03M01 
17-449 
24-104F02 
16-876 

I 
I 

+----------+-------------------------------------+--------------+ 
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Table 2-14. 81-Mb MC-CDD System, 50 Hz 

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
l(QUANTITY)I NUMBER 

M46-775 

( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( l) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 

MC-COD 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-COD, 50 Hz, 220 V 
Ext A- and B-Cable, 4.57 m (15 ft) 
Disk-Drive Terminator 
IDC Board 
Mounting Kit 

02-779F04 

47-032 
29-749 
50-007 
06-267 
06-268 
17-295F05 
27-129F04 
17-44 7FO lMO 1 
35-815 
35-807 
16-876 

I I 
I I 

+----------+-------------------------------------+--------------+ 
M46-737 

( 1) 
( l) 
( l) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 

Expansion Drive, MC-COD 81, 50 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) 
81-Mb MC-COD, 50 Hz, 220 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 

02-763F02 

29-749 
17-295F05 
17-295F04 
17-448F01 
27-129F04 
17-411F03MO 1 
17-449 
24-104F02 
16-876 

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

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
l(QUANTITY)I NUMBER 
+==========+=====·=-======================-====-=+==============+ 

M60-120 

( 1) 
( 1) 
( l) 
( 1) 
( 1) 
( 1) 
( 1) 
( l) 
( 1) 
( l) 
( 1) 

MSM300F Disk System 115 V,60 Hz 

IDC Disk Test Program 
IDC Disk Format Program 
Installation Kit 
Ground Strap, 9.14 m (30 ft) 
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 

02-830F01 

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

+----------+-------------------------------------+--------------+ 
M60-122 

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

MSM300FE Disk Exp. 115 V, 60 Hz 

IDC Disk Test Program 
IDC Disk Format Program 
Installation Kit 
Ground Strap, 9.14 m (30 ft) 
External A-Cable, 2.44 m (8 ft) 
External B-Cable, 4.57 m (15 ft) 
330-Mb Disk Drive 115 V, 60 Hz 
Vendor Maintenance Manual 

02-83lFO1 

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 

+----------+-------------------------------------+--------------+ 
IPRODUCT NOi DESCRIPTION PART 
!(QUANTITY) I NUMBER 
+==========+===============----===-----------=--=+--=-------=-==+ 

M60-121 

( l) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( 1) 
( l) I 

I 

MSM300F Disk System 230 V, 50 Hz 

IDC Disk Test Program 
IDC Disk Format Program 
Installation Kit 
Ground Strap, 9.14 m (30 ft) 
Ext A- and B-Cable, 4.57 m (15 ft) 
330 Mb Disk Drive 230 V, 50 Hz 
Intelligent Disk Controller 
Disk-Drive Terminator 
Installation/Maintenance Manual 
IDC Progranuning Manual 
Vendor Maintenance Manual 

02-830F02 

06-267 
06-268 
16-932 
17-295F01 
17-447F01 
27-148F02 
35-807 
35-852 
47-032 
50-007 
51-041 

+----------+-------------------------------------+--------------+ 
M60-123 

( 1) 
( 1) 
( 1) 
( l) 
( 1) 
( 1) 
( 1) 
( l) 

MSM300FE Disk Exp. 230 V, 50 Hz 

IDC Disk Test Program 
IDC Disk Format Program 
Installation Kit 
Ground Strap, 9.14 m (30 ft) 
External A-Cable, 2.44 m (8 ft) 
External B-Cable, 4.57 m (15 ft) 
330-Mb Disk Drive 230 V, 50 Hz 
Vendor Maintenance Manual 

02-831F02 

06-267 
06-268 
16-932 
17-295F01 
17-449F01 
17-448F01 
27-148F02 
51-041 

+----------+-------------------------------------+--------------+ 
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Table 2-17. COD 50 Disk System 60 Hz 

+----------+---------------------------------------+------------+ 
IPRODUCT NOi DESCRIPTION PART 
I (QUANT I TY) I NUMBER 
+==========+==================---------------------+============+ 

M60-140 COD 50 Disk System 115 V, 60 Hz 02-841F01 

(1) Disk Test Program 06-267 
(1) IDC Disk Format Program 06-268 
(l) Installation Kit 16-942F01 
(1) Intelligent Disk Controller 02-734 
(1) Disk Drive 50Mb (115 V AC) 27-149F01 
(1) Cartridge Disk-25 Mb 24-109 
(1) Terminator Board 35-876 
(1) A/B Cable (shielded) 17-663 
(l) 10" Ground Cable 17-584F01 
(1) 24" Ground Cable 17-584F02 
(1) 36" Ground Cable 17-585F02 
(1) Manual, Installation & Maintenance 47-032 
(1) Manual, Programming 50-007 

I (1) Manual, Vendor Maintenance 51-054 
+----------+---------------------------------------+------------+ 

M60-142 COD SOE Disk System 115 V, 60 Hz 02-842F01 

(1) IDC Disk Test Program 06-267 
( 1) IDC Disk Format Program 06-268 
(1) Installation Kit 16-942F02 
(1) Disk Drive 50 Mb (115 V AC) 27-149F01 
(l) Cartridge Disk-25 Mb 24-109F01 
(1) "A" Cable 17-664 
(1) "B" Cable 17-665 
(1) 10" Ground Cable 17-584F01 
(1) 24" Ground Cable 17-584F02 
(1) 36" Ground Cable 17-585F02 

I (1) Manual, Vendor Maintenance 51-054 
+----------+---------------------------------------+------------+ 
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Table 2-18. CDD 50 Disk System 50 Hz 

+----------+--------------------------------------+-------------+ 
IPRODUCT NOi DESCRIPTION PART 
l(QUANTITY)I NUMBER 
+==========+====================------------------+-----------==+ 

M60-141 

( l) 
( 1) 
( l) 
( l) 
( 1) 
( 1) 
( 1) 
( 1) 
( l) 
( l) 
( l) 
( l) 
( 1) 
( l) 

COD 50 Disk System 230 V, 50 Hz 

IDC Disk Test Program 
IDC Disk Format Program 
Installation Kit 
Intelligent Disk Controller 
Disk Drive 50 Mb (230 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 

02-841F02 

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

+----------+--------------------------------------+-------------+ 
M60-143 COD SOE Disk System 230 V, 50 Hz 02-842F02 

(1) IDC Disk Test Program 06-267 
(1) IDC Disk Format Program 06-268 
(1) Installation Kit 16-942F02 
(1) Disk Drive 50 Mb (230 V AC) 27-149F02 
(1) Cartridge Disk-25 Mb 24-109F01 
(1) "A" Cable 17-664 
(1) "B" Cable 17-665 
(1) 10" Ground Cable 17-584F01 
(1) 24" Ground Cable 17-584F02 
(1) 36" Ground Cable 17-585F02 
(1) Manual, Vendor Maintenance 51-054 

+----------+--------------------------------------+-------------+ 

2-2.1 Additional Cabling Information 

Table 2-19 is a sununary 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 17-521F01, 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 

+---------+------------------+----------------------------------+ 
PART CABLE/STRAP DESCRIPTION 

NO. 
+=========+==================+====--============================+ 

17-447 I External A-Cable 
1 and B-Cable 

17-447F01 External A-Cable 
MOl and B-Cable 

17-448 External B-Cable 

'17-448F01 External B-Cable 

17-449 External A-Cable 

17-520F01 External B-Cable 

17-521F01 External A-Cable 

17-521F02 External A-Cable 

17-411F03 External A-Cable 
MOl 

17-663 External A-Cable 
and B-Cable 

17-664 External A-Cable 

17-665 External B-Cable 

Shielded, 9.14m (30 ft), for 1st 
drive of all removable-media 
systems. 

Shielded, 4.57m (15 ft), for 1st 
drive of all MC-COD systems. 

Shielded, 9.14m (30 ft), for 
2nd, 3rd, and 4th drives of all 
removable-media disk systems. 

Shielded, 4.57m (15 ft), for 
2nd, 3rd, and 4th drives of all 
MC-COD systems. 

Shielded, 4.57m (15 ft), for 2nd 
3rd, and 4th drives of all 
removable-media disk systems. 

Heavy-duty, shielded, 4.57m 
(15 ft), for all drives of 
fixed-media 67-Mb systems. 

Heavy-duty, shielded, 4.57m 
(15 ft), for first drive of 
fixed-media 67-Mb systems. 

Heavy-duty, shielded, 2.44m 
(8 ft), for 2nd, 3rd, and 4th 
drives of fixed-media 67-Mb 
systems. 

Heavy-duty, shielded, l.07m 
(42 in), for 2nd, 3rd, and 4th 
drives of MC-COD systems. 

Shielded, l.52m (5 ft), for 1st 
drive of COD 50 systems. 

Shielded, l.07m (3.5 ft), for 
all drives of CDD 50 systems. 

Shielded, l.52m (5 ft), for 
all drives of COD 50 systems. 

17-295F01 Ground Strap 9.14m (30 ft) 
117-295F03 Ground Strap 4.57m (15 ft) 
117-295F04 Ground Strap l.83m (6 ft) 
117-295F05 Ground Strap l.07m (42 in) 
+---------+------------------+----------------------------------+ 
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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 its SELCH backpanel 
pin 224-1. But if the IDC board for your system is installed 
with a Perkin-Elmer I/O 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 1-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 1-byte 
address for your disk file 0, with toggle-1 being the MSB. The 
other two bits of the 1-byte address are always considered as 
zero. 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. 

I 
FILE 0 ADDRESS SWITCH~ I 

ew3 
ew2 

CONN 0 
(NOT USED) 

CONTROLLER ADDRESS SWITCH IDC 
PC-BOARD 

u __ . u __ 
DISK FILE• DISK FILE• DISK FILE• 

0 1 2 

NEW-PROTOCOL 
PINS 

DISK FILE. 

3 

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

A-cable plug. 
+---------------------------------------------------------------+ 

Figure 2-1. Installation of an IDC Disk System 
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+---------------------------------------------------------------+ 
3353-1 

0-SETTING 

t 
1-SETTING 

MSB 

' 
8-BIT CONTROLLER ADDRESS 

SET BY TOGGLE SWITCHES LSB 

-------OPEN------

+-·--------------------------------------------------------------+ 
Figure 2-2. Controller Address Switch 

+---------------------------------------------------------------+ 
NORMAL 

PROTOCOL 

l FORMAT 
DISABLE 

3727-1 

MSB 

• 
8-BIT FILE-0 ADDRESS 

SET BY TOGGLE SWITCHES 1-6 

0-SETTING 

t 
1-SETTING 

NEW FORMAT 
PROTOCOL ENABLE 

+---------------------------------------------------------------+ 
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-a 
Address Switch. If you want to employ the normal SELCH protocol, 
you push toggle-7 up to the a-setting. But if your IDe is 
plugged into the 25-foot cable of an I/O Bus Switch, you must 
push toggle-7 down to the !-setting, thereby employing the "new" 
high-speed SELCH protocol. For additional information on the I/O 
Bus Switch, see Perkin-Elmer Publication 29-356. (Also, as 
discussed in Section 2-4.2, the new-protocol pins Wl and W3 
should be strapped when toggle-7 is at the !-setting.) In 
summary, then, place toggle-7 in the a-setting when your roe 
board is plugged into the processor cabinet; place toggle-7 in 
the 1-position when your roe board is plugged into the I/O Bus 
Switch. 

Toggle-8 of the File-a Address Switch is usually left in the 
1-setting to enable roe formatting. That is, if you want the 
capability of formatting an unformatted disk according to roe 
format, leave toggle-8 down. Perkin-Elmer Publication sa-Oa7 
describes the roe disk-media format in detail. But if, for some 
reason, you want to disable the roe formatting capability, push 
toggle-8 up to the a-position. 

2-4.2 IOC Strapping Information 

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

(1) Power Sequencing (SEQ) Pins 1 and 2 
(2) New-Protocol Pins Wl 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 a is powered and comes up to speed, disk file 1 is powered 
up; after disk file 1 comes up to speed, disk file 2 is powered 
up; and so forth. When you want your disk files to power up 
sequentially, do not place a jumper 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 SELeH protocol for special applications. When 
your IOC is installed under an I/O Bus Switch, and when toggle-7 
of the File-a Address Switch is down in the 1-setting, you must 
strap pins Wl 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 I/O 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/O slot immediately below the 
SELCH 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 in Figure 2-1, with one exception: instead of 
plugging the cables into the plugs labeled 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 

SJ 

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

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

+---------------------+-----------------------------------------+ I SWITCHES/INDICATORS I FUNCTION 

+==-------------------+-----------------------------------------+ 
Sl, Maintenance 
Unit-Disable Switch 
for Channel-! 

S2, Maintenance 
Unit-Disable Switch 
for Channel-2 

This switch has two positions: 
Normal (NORM) and Disable (DSBL). 
It lets you disable Channel-! in the 
disk drive; i.e., it allows you to 
disable all transmissions from the disk 
drive to the controller connected to 
Channel-!. 

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

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

+----------------------+-----------------------------------------+ 
I SWITCHES/INDICATORS I FUNCTION 
+---------------------+-----------------------------------------+ 

S3, Release Timer 
Select Switch 

Channel-! Selected 
Indicator 

Channel-! Reserved 
Indicator 

Channel-2 Selected 
Indicator 

Channel-2 Reserved 
Indicator 

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

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 Channel-! 
controller has selected the drive in 
RTM mode. 

Lights to indicate that the Channel-1 
controller has reserved the drive in 
ABR mode. 

Lights to indicate that the Channel-2 
controller has selected the drive in 
RTM mode. 

Lights to indicate that the Channel-2 
controller has reserved the drive in 
ABR mode. 

+-·--------------------+-----------------------------------------+ 

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* 

+-----------+-------+-------------------------------------------+ 
jDISK DRIVESI INPUT I CURRENT REQUIREMENTS I 
l(PART NO'S)I VOLTS+------------------------+------------------+ 

STARTING CURRENT I RUNNING CURRENT I 
+-=---------+-------+------------------------+------------------+ 

27-081F04 

27-081F05 

27-115F05 

27-115F06 

27-115F07 

27-115F08 

27-082F04 

27-082F05 

27-131F03 

27-131F04 

27-130F03 

27-130F04 

27-129F03 

27-129F04 

I 27-148F01 

27-148F02 

27-149F01 

27-149F02 

115 v 
60 Hz 
220 v 
50 Hz 
115 v 
60 Hz 
220 v 
50 Hz 
115 v 
60 Hz 
220 v 
50 Hz 
115 v 
60 Hz 
220 v 
50 Hz 
115 v 
60 Hz 
220 v 
50 Hz 
115 v 
60 Hz 
220 v 
50 Hz 
115 v 
60 Hz 
220 v 
50 Hz 
115 v 
60 Hz 
230 v 
50 Hz 
115 v 
60 Hz 
230 v 
50 Hz 

30 amps for 15 seconds 8.9 amps maximum 

23 amps for 15 seconds 4.6 amps maximum 

23 amps for 7 seconds 4.7 amps maximum 

14 amps for 7 seconds 2.7 amps maximum 

23 amps for 7 seconds 4.7 amps maximum 

14 amps for 7 seconds 2.7 amps maximum 

38 amps for 10 seconds 8.6 amps maximum 

41 amps for 7 seconds 9.2 amps maximum 

23 amps for 7 seconds 5.0 amps maximum 

13 amps for 7 seconds 2.7 amps maximum 

23 amps for 7 seconds 5.0 amps maximum 

13 amps for 7 seconds 2.7 amps maximum 

23 amps for 7 seconds 5.0 amps maximum 

13 amps for 7 seconds 2.7 amps maximum 

20 amps for 10 seconds 5.0 amps maximum 

12 amps for 10 seconds 3.0 amps maximum 

2.1 amps for 20 seconds 1.2 amps maximum 

1.0 amps for 20 seconds 0.8 amps maximum 

+-----------+-------+------------------------+------------------+ 
* 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. 

4o 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: 

7. 

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. 

Repeat steps 
Consequently, 
speed. 

5 and 6 for remaining disk files. 
the IDC disk files simultaneously come up to 
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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 primary 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 0. 

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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C A U T I 0 N 

OPTIMUM PERFORMANCE OF AN IDC DISK SYSTEM 
REQUIRES PROPERLY CERTIFIED DISK MEDIA. 
TO MINIMIZE THE EFFECTS OF LATENT 
DEFECTS, PERKIN-ELMER 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-COD 
DISK MEDIA (AVAILABLE ONLY FROM 
PERKIN-ELMER) 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 
the !DC board, you will gain 
With this objective in mind, 
blackbox circuit and presents 
and from the IDC connectors. 
operation of the IDC. 

external I/O signals associated with 
a general idea of what the !DC does. 
Section 3-1 treats the IDC as a 

an overview of all the I/0 lines to 
Later sections discuss the internal 

Refer to Figure 2-1 in Chapter 2. This figure illustrates the 
physical connections of an !DC board. Now refer to Figure 3-1 on 
the next page. This figure illustrates the I/O lines associated 
with the physical connectors, CONN 1 thru CONN 6, of the !DC 
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 
files. Section 3-1.3 describes the B-cable lines between !DC 
connectors CONN 3 thru CONN 6 and the attached disk files. 

Bef erences in this 
Channel (SELCH) also 
Manager (CM). 

NOTE 

chapter to the Selector 
apply to the Channel 
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1/0 
WITH 

SELCHORCM 
BOARD 

INITIALIZATION LINES 
_. SYSTEM CLEAR (SCLRO) 
_. EARLY POWER FAIL (CL070) 

DATA LINES 

..--. ..--. 
.... HALFWORD OF DATA BITS (000:15) .... 

CONTROL LINES 
--+ ADDRESS IADRSOI ___. --+ COMMAND ICMOOI ___. --+ DATA AVAILABLE (DAO) __.... 
--+ DATA REQUEST (ORO) --+ --+ STATUSREOUESTISRO) --. +-- SYNC RETURN ISYNO) '4--

PROTOCOL-RELATED LINES 
'4-- EMPLOY 1/0 BUS SWITCH IBUSSNO) '4--
+- SET NEW SEQUENCE ISNSOI '4--+- STATUS CHECK (SCHKOI '4--
--+ SELCH BUSY ISBSYOI -+ 
'4-- HALFWORD MODE (HWO) '4--

INTERRUPT ·RE LA TED LINES 
'4-- ATTENTION (ATTNO) 4-­
--+ RECEIVE ACKNOWLEDGE (RACKO) --+ +-- TRANSMIT ACKNOWLEDGE (T ACKO) 4--

CONN 1 

1--

Fioure 3-1. 

IDC 
PC-BOARD 

CONN 2 

CONN N 
i.e.,CONN3, 

CONN4, 
CONNS,OR 
CONN& 

SELECT LINES --+ UNITSELECTTAG(USTAG) ___. 
--+ UNIT SELECT CODES (USE LO, USEL 1) ---+ 

COMMAND/ ADDRESS LINES --+ DATA BUS BITS (800:09) ___. 
--+ CONTROL TAG (CT) ---+ --+ SELECT CYLINDER TAG ISCTI ___. --+ SELECT HEAD TAG (SHTI ___. 

OPERATIONAL STATUS LINES 
4-- UNIT READY (UNRDYL) 4----
4-- DUAL-PORT BUSY (BUSY) 4----
4-- ON.CYLINDER DETECTION IONCYL) 4----
4-- WRITE PROTECT (WTPT) 4------+ POWER SEQUENCING (HOLD/PICK) ___. 

FAULT STATUS LINES 
4---- FAULT (FAUL Tl 4----
.__ SEEK ERROR (SKERi 4----
--+ OPEN CABLE DETECTION IOBCAD) --+ 

...- CONTROL LINES 
...___ UNIT SELECTED TAG IUSEL•I 
4---- INDEX (INX•) 
4--- SECTOR (SECT•) 
4---- SEEK END ISKED•) 

WRITE-RELATED LINES 
4---- SERVO CLOCK (SCLK•) 4------+ WRITE CLOCK (WCLK•I ___. 
---+ WRITE DATA (WDAT•) ---+ 

READ-RE LA TED LINES 
4-- READ CLOCK (RCLK•) 4----
4-- READ DATA (ROAT•) 4----

Blackbox Diaoram of IDC Looic 

A.CABLE 1/0 
WITH 

ALL DISK FILES 

B.CABLE 1/0 
WITH 

EACH DISK FILE 

+----~-----------------------------------------------+ 
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3-1.1 I/O Lines at Connector CONN 1 

See Figure 3-1. The I/O lines at CONN 1 are connected with the 
SELCH or CM board plugged into the same processor chassis with 
the IDC or installed under an I/O Bus Switch. These lines are 
classified here into five functional groups: 

(1) Initialization Lines 
(2) Data Lines 
(3) Control Lines 
(4) Protocol-Related Lines 
(5) Interrupt-Related Lines 

The following paragraphs, numbered {1) thru (5), describe the I/O 
lines within these groups. 

(1) Initialization Lines 

This group of lines initializes the IDC logic: 

(a) System Clear CSCLRO) 

Input from the processor to initialize !DC logic during 
a system power-up, shutdown, or initialization 
operation. 

Cb> Early Power Fail CCL070) 

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

{2) Data Lines 

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

{a) Halfword Data Bits CD00:15) 

SELCH or processor I/O consisting of a halfword or a 
byte of data. With halfword I/O, data bits D00:15 
transfer the data for a read/write operation or the 
address for a disk cylinder or head. With byte ~/O, 
D08:15 transfer an IDC or disk file address, a 
processor command, an !DC or disk file status, a sector 
address, or Rotational Position Sensing CRPS) data. 
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(3) Control Lines 

This group consists of these I/O lines: 

(a) Address C'DRSO) 

Input from the processor to inform !DC that data bits 
008:15 contain an !DC address or a disk file address. 
The addressed device is to be selected for subsequent 
I/O operation. 

(b) Command CCMDO) 

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

Cc) Data Available CDAO) 

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

Cd) Data Request CORO) 

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

Ce> Status Request (SRO) 

Input from the SELCH or the processor to request an !DC 
status or disk file status byte from data bits D08:15. 

Cf) Sync Return CSYNO) 

!DC output signaling the SELCH or processor that the 
IDC has properly accepted and responded to a received 
control line signal. 

(4) Protocol-Related Lines 

This group of lines relates to the protocol exchanges 
between the SELCH and the !DC board: 
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(a) Employ I/O Bus Switch CBUSSWO) 

IDC output informing the SELCH that the IDC employs the 
"new" high-speed SELCH protocol with an I/O Bus Switch. 

(b) Set New Sequence CSNSO) 

IDC output informing the SELCH that the IDC uses "new" 
high-speed SELCH protocol without an I/O Bus Switch. 

(c) Status Check CSCHKO) 

IDC output informing the SELCH of 
This output applies only when 
high-speed SELCH protocol. 

(d) SELCH Busy (SBSYO) 

a bad IDC status. 
the !DC uses the 

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

Ce> Halfword ~ode CHWO) 

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

(5) Interrupt-Belated Lines 

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

(a) Attention CATNO) 

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

(b) Receive Acknowledge (RACKO) 

Input from the processor to acknowledge an interrupt 
from an !DC; 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 
processor. 
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(c) Transmit Acknowledge CTACKO) 

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

3-1.2 I/O Lines at Connector COIN 2 

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

(1) Select Lines 
(2) Command/Address Lines 
(3) Operational Status Lines 
(4) Fault Status Lines 

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

(1) Select Lines 

This group of lines is involved with the seleGtion of a disk 
file: 

(a) Unit Select Tag CUSTAG) 

!DC output informing the attached disk files that the 
two Unit Select Lines CUSELO and USEL1, described 
below) are supplying a binary-coded number, 0-3, to 
select a disk file. 

Cb) Unit Select Lines CUSELO, USEL1) 

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

(2) Command/Address Lines 

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

(a) Data Bus Bits CB00:09) 

IDC output consisting of control or address data, e.g., 
a driver command, a cylinder address, or a head 
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address. The content of these lines depends on the 
three tags discussed in items Cb), (c), and (d) below. 

Cb) Control Taq CCT) 

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

(c) Select-Cylinder Taq CSCT) 

IDC output indicating that B00:09 are supplyinq a 
cylinder address. 

Cd) Select-Head Tag CSHT) 

IDC output indicating that B00:09 
head-select or volume-select data. 

(3) Operational Status Lines 

are supplying 

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

Ca) Unit Ready CUNRDYL) 

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

Cb) 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. 

Cc) On-Cylinder Detection CONCYL) 

Disk file output that signals the !DC once the heads of 
the selected disk file are positioned over an addressed 
cylinder. 

(d) Write Protect CWTPT) 

Disk file output informing !DC that the write-protect 
button on the disk file is depressed, i.e., that the 
disk file is in the write-protect mode. 
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Ce) Power Sequencing (HOLD/PICK) 

IDC output of a ground 
power sequencing for 
remote mode. (This 
processor is on and 
strapped.) 

(4) Fault Status Lines 

signal that "picks and holds" 
the attached disk files in the 

signal is present when the 
IDC SEQ Pins 1 and 2 are not 

This group of lines supplies various fault statuses of a 
disk file. 

(a) Fault (FAULT) 

Disk file output informing !DC of a fault condition at 
a disk file. 

Cb) Seek Error CSKER) 

Disk file output informing !DC of a seek error at a 
disk file. 

Cc) Open Cable Detection COBCAD) 

Disk file output informing !DC of an open cable or a 
loss of power. This signal prevents !DC from 
outputting select or control data to the disk file. 

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

See Figure 3-1. The I/O lines 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/O 
lines within these groups. 
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(1) Control Lines 

This group of lines passes various control signals to !DC 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. 

Ca) Unit Selected Tag CUSEL#) 

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

Cb) Index CINX#) 

Disk file output consisting of a pulse for every disk 
revolution. This pulse serves as an index for disk 
sector o. 

Cc) Sector (SECT#) 

Disk file output consisting of a pulse to mark the 
beginning of each physical sector of an !DC-formatted 
disk. (See Perkin-Elmer Publication 50-007 for a 
description of a physical sector.) 

Cd) Seek End CSKED#) 

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

(2) Write-Related Lines 

This group of lines relates to write operations from the IDC 
to a disk file. 

Ca) Servo Clock CSCLK#) 

Disk file output used by the IDC as input for the WCLK# 
signal~ see Cb) below. 

Cb) Write Clock (WCLK#) 

IDC output that synchronizes data written to the disk 
file. 
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Cc> Write Data CWDAT#) 

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 CRCLK#) 

Disk file output that synchronizes data read from the 
disk file. 

Cb) Read Data CRDAT#) 

Disk file output consisting of data read from the disk 
file. 

3-2 I/O LINES OF THE IDC BOARD 

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

NOTE 

References in these descriptions to the 
Selector Channel CSELCH) also apply to the 
Channel Manager (CM). 
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+~--------------------------------------------------------------+ 
3356 

DATA BITS 

STATUS REQUEST 
ADDRESS 
DATA REQUEST 
COMMAND 
EARLY POWER FAIL 
DATA AVAILABLE 
RECEIVE ACKNOWLEDGE 
TRANSMIT ACKNOWLEDGE 
SYNC RETURN 
ATTENTION 
SET NEW SEQUENCE 
SELECTOR CHANNEL BUSY 

STATUS CHECK 
SYSTEM CLEAR 
HALFWORD MODE 

EMPLOY 1/0 BUS SWITCH 

(NOT USED) 
(NOT USED) 

• • 

• 
• 
• 

NOT USED 
(NOT USED) 

CONN 1 

100-1 
200..1 

• • • 
110..1 
21()..1 
111-1 
211·1 
112·1 
212·1 
113·1 
213·1 
114-1 

115·1 
215-1 
116·1 
216-1 
117-1 
217-1 
118·1 
218·1 
119·1 
219·1 
120..1 
220..1 
121·1 
221·1 
122·1 
222·1 
123·1 
223-1 

4. 
224·1 

• 
• 
• 
41· 

IDC 
PC-BOARD 

NOTE 

e CONN 1 IS AN 82·PIN 
CONNECTOR. 

e CONN 1 PLUGS INTO THE 
PROCESSOR CABINET.MAKING 
CONNECTION WITH THE 
SELECTOR CHANNEL BUS. 

+---------~-----------------------------------------------------+ 
Figure 3-3. IDC CORM-1 Connections to SELCH/MUX Bus 
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+---------------------------------------------------------------+ 
3357 

IDC 
PC-BOARD 

NOTE 

e CONN 2 IS A 60-PIN CONNECTOR. 

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

Figure 3-3 

SELECT-CYLINDER TAG 

SELECT-HEAD TAG 

CONTROL TAG 

BOO 

801 

802 

B03 

804 
DATA BUS BITS 

805 

B06 

807 

BOS 

B09 

OPEN CABLE DETECT 

FAULT 

SEEK ERROR 

ON-CYLINDER DETECT 

UNIT READY 

DUAL-PORT BUSY 

UNIT SELECT TAG 

USELO l 
USEL1 

WRITE PROTECT 

UNIT SELECT BITS 

POWER SEQUENCE HOLD/PICK 

B10 (SPARE) 

+---------------------------------------------------------------+ 
Figure 3-4. IDC CONN-2 Connections with A-Cable to Disk Files 
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+---------------------------------------------------------------+ 

3358 

IDC 
PC-BOARD 

NOTE 

• CONN-N REPRESENTS ONE OF THE FOUR IDC 
CONNECTORS, 3 THROUGH 6. 

•THE #SYMBOL IN THE LINE MNEMONIC 
REPRESENTS ONE OF THE DISK FILE NUMBERS, 
OTHROUGH3. 

e CONNECTOR-TO-FILE CORRESPONDENCES ARE: 

CONN 6 - oasK FILE 0 
CONN 5 - DUSK FILE 1 
CONN 4 - DISK FILE 2 
CONN 3 - DISK FILE 3 

•CONN 3 THROUGH 6 ARE 26-PIN CONNECTORS, 
ATTACHED TO THE DISK FILES VIA B·CABLES. 

CONN N 
200-N 
100-N 
201-N 
101-N 
202-N 
102-N 
203-N 
103-N 
204-N 
104-N 
205-N 
105-N 
206-N 
106-N 
207-N 

SCLK •A 
GROUND 
GROUND 
SCLK • B 
ROAT• A 
ROAT• B 
RCLK •A 
GROUND 
GROUND 
RCLK • B 
WCLK •A 

SERVO CLOCK 

,REAOOATA 

READ CLOCK 

WRITE CLOCK 

WRITE DATA 

UNIT SELECTED TAG 

SEEK END 

INDEX 

SECTOR 

+---------------------------------------------------------------+ 
Figure 3-5. IDC CONN-3, COIB-4, CONN-5, and COll-6 

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 followino paraoraphs, 
presented alphabetically according to pin mnemonics, describe the 
inputs and outputs associated with these pins. 

(a) ADRSO (Address) 

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

Cb) ATNO (Attention) 

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

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

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

MOTE 

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-settino; and the IDC is 
installed under an I/0 Bus Switch. 

(d) CL070 <Early Power Fail) 

Input from the processor to !DC pin 121-1. When active, 
this signal serves as a warning that a power failure is 
imminent. 
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Ce) CMDO (Command) 

Input from the processor to !DC pin 220-1. When active, 
this sional informs the !DC that data bits 008 thru 015 
contain a command for the selected !DC or disk file. 
Perkin-Elmer Publication 50-007 discusses these commands. 

(f) DAO CData Available) 

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

(g) ORO (Data Request) 

Input from the processor or SELCH to !DC 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 !DC bits DOO thru D15. 

Ch) 000 thru 015 (Data Bits 0 thru 15) 

Input/output data on IOC pins 111-1 thru 118-1 and 211-1 
thru 218-10 For halfword I/O, bits 000 thru 015 hold 
read/write data~ these bits can also hold a cylinder or head 
address as input from the processor. For byte I/O, bits DOS 
thru 015 can hold one of the followinq: processor command, 
!DC address, IDC status, disk file address, disk file 
status, sector address, and Rotational Position Sensing 
(RPS) data. 

Ci) HWO (Halfword Mode) 

Output from !DC pin 226-1 to the SELCH. 
signal informs the SELCH that 
halfword-oriented device. 

(j) RACKO (Receive Acknowledoe) 

When 
this 

active, this 
!DC is a 

Input from the processor to !DC pin 122-1. When active, 
this input indicates an interrupt acknowledgment from the 
processor. Whenever an !DC sends an ATNO signal, thereby 
requesting a processor interrupt, that !DC then h~s an 
interrupt pending. The RACKO input acknowledges this 
interrupt request. If a RACKO is received at an !DC havino 
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 TACKO as a RACKO. 
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In summary, the RACKO is 
acknowledgment from the 
interrupt pending. 

Ck) SBSYO CSELCH Busy) 

a daisy-chained 
processor to an IDC 

interrupt 
with an 

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

(1) SCHKO (Status Check) 

Output, applicable only for the hioh-speed SELCH protocol, 
from !DC pin 225-1 to the SELCH. When active, this sional 
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. 

(m) SCLRO (System Clear) 

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

(n) SNSO (Set New Sequence) 

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

NOTE 

This signal can be active only if these conditions 
are met: the !DC 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-setting. 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/O Bus Switch; see item (c) above. 

Co> SRO (Status Request) 

Input signal from the processor or SELCH to IDC pin 119-1. 
When active, this signal requests the current status of the 
!DC or an attached disk file. The requested status is 
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passed as one byte of data, bits DOS 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. When 
active, this signal informs the processor or SELCH that this 
!DC has properly accepted and responded to a control line 
signal. 

(q) TACKO (Transmit Acknowledge) 

Output from IDC pin 222-1 to the next controller plugged 
into the I/O slot. This output, consisting of a received 
RACKO, indicates that this !DC 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 lines from the !DC 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 0 +) and 
BOOZ (Differential Data Bus Bit 0 -) 

thru 
B09Y (Differential Data Bus Bit 9 +) and 
B09Z (Differential Data Bus Bit 9 -) 

and 
The 
the 

with 

Ten output lines, subsequently referred to as BOO thru B09, 
from IDC pins 203-2 and 103-2 (for BOO) thru pins 212-2 and 
112-2 (for B09) to the disk files. These multipurpose bus 
lines supply control and address data to the attached disk 
files. The actual content of BOO thru B09 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 

+------+---------------------------------+------------+---------+ 
I BUS I CONTROL* I CYLINDER** I HEAD*** I 
I LINE I FUNCTION I ADDRESS I ADDRESS I 
+======+=================================+============+=========+ 

BOO Write Gate 1 1 
B01 Read Gate 2 2 
B02 Servo Offset + 4 4 
B03 Servo Offset - 8 8 
B04 Fault Clear 16 16 
BOS (Not Applicable) 32 N/A 
B06 Return to Zero CRTZ) 64 N/A 
1307 Data Strobe Early 128 N/A 
BOB Data Strobe Late 256 N/A 
B09 Release (Dual-Port Operation) 512 N/A 

+------+---------------------------------+------------+---------+ 
* Applies when CTY/CTZ tag is active. 

** Applies when SCTY/SCTZ tag is active. 
*** Applies when SHTY/SHTZ tag is active. 

( b) 

Cc> 

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

This is a spare differential data bus line. 

BUSY A (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. 

(d) 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 BOO 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. 
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Table 3-2. Control Functions Activated by Control Taq CTY/CTZ 

+------+----------+---------------------------------------------+ 
I BUS* t CONTROL I DESCRIPTION I 
I LINE I FUNCTION I I 
+======+==========+=============================================+ 

BOO 

B01 

B02 

B03 

B04 

BOS 

B06 

B07 

BOS 

B09 

Write 
Gate 

Read 
Gate 

Servo 
Off set + 

Servo 
Off set -

Fault 
Clear 

Return 
to Zero 

Data 
Strobe 
Early 

Date 
Strobe 
Late 

Release 

Informs the selected, disk drive (selected 
by USELO ani 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 medium. 

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 medium. 

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 neqative 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. 

+------+---------·-+-----------------------------------------~---+ 
* These ten lines are read as a binary number with BOO 

representing 2 to the 0 power, B01 representing 2 to the 1st 
power, B02 representinq 2 to the 2nd power, and so forth. 
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(e) FAULTA (Differential Fault +) and 
FAULTB (Differential Fault -) 

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

(f) HOLD/PICK (Power Sequence Hold/Pick) 

A power sequencing ground provided by IDC logic 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 lines to permit power 
sequencing once the processor is turned on. When the 
processor is turned off, !DC logic removes the ground to 
power-down the disk files. Essentially, then, these lines 
"pick and hold" the power sequencing capability. 

(g) 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. While this condition exists, no selection or control 
data will be sent from the IDC. 

(h) 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 !DC that the heads of the 
selected disk file are positioned~ i.e., in response to a 
Seek instruction, theY are positioned over a selected track. 
The on-cylinder status clears with another Seek instruction, 
and again becomes active once the heads are positioned. A 
carriage offset results in the loss of the on-cylinder 
status for 2.75 milliseconds (nominal); i.e., about 2.75 ms 
are required to move the head to a + or - offset. 
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Ci> SCTY (Differential Select-Cylinder Tao +) and 
SCTZ (Differential Select-Cylinder Tag -> 

Output from !DC 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. BOO represents 2 to the 0 power, B01 
represents 2 to the 1st power, etc. 

(j) 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 data. 

For an MSM file, bus lines BOO thru B04 supply head-select 
data, where BOO represents 2 to the O power, B01 represents 
2 to the 1st power, etc. See Table 3-1 for further 
illustration. 

For an MC-CDD, however, bit B04 represents a volume select 
bit; BOO thru B03 are nonapplicable. B04, which represents 
2 to the 4th 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 is supplied by another input, a 
cylinder address, on BOO thru B09. This in~ut 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 B04 set or reset. 

(2) An active SCTY/SCTZ tag with bus lines 
containing a valid cylinder address. 
switching delay is 4 milliseconds.) 

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

BOO thru B09 
(The worst-case 

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

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

(2) The disk drive moved the head to a position outside the 
recording area of the disk. 
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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. 

Cl) UNRDYLA (Differential Unit Ready +) and 
UNDRYLB (Differential Unit Ready -) 

Input from a disk file to !DC pins 218-2 and 118-2. When 
active, this line 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 file. 

Cm) USELOY (Differential Unit Select 0 +), 
USELOZ (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 !DC pins 222-2 and 122-2 (for USELO) and pins 
223-2 and 123-2 (for USEL1). These binary-coded lines 
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. 

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

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

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

Input from a disk file to !DC 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. 
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3-2.3 !DC 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 following paragraphs, presented alphabetically 
according to line mnemonics, describe the inputs and outputs 
associated with the lines. !hese 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). 

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

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

This 
The 
of 

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

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

Cc> RDAT#A (Differential Read Data +) and 
RDAT#B (Differential Read Data -> 

(d) 

Input from disk file # to !DC pins 202-N and 102-N. This 
line carries read data from disk file #. Read data is in 
Non-Return to Zero CNRZ) form. 

SCLK#A (Differential Servo 
SCLK#B (Differential Servo 

Input from disk file # to 
The IDC uses this 
WCLK#A/WCLK#B re low. 

Clock +) 
Clock -) 

controler 
input as 

and 

pins 
the 

200-N 
write 

and 101-N. 
clock; see 

Ce) SECT#A (Differential Sector +) and 
SECT#B (Differential Sector -> 

Input from disk file # to !DC pins 212-N and 112-N. ·This 
input pulse marks the beginning of each physical sector of 
the !DC-formatted disk. (There are 33 physical sectors per 
disk revolution.) 
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(f) SKED#A (Differential Seek End +) and 
SKED#B (Differential Seek End -> 

Input from disk file # to !DC pins 209-N and 109-N. This 
input line is a combination of the On-Cylinder Detect line 
CONCYLA/ONCYLB) and the Seek Error line CSKERA/SKERB). 
These two lines connect through the A-cable to IDC CONN 2. 
It indicates to the !DC 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 !DC pins 108-N and 208-N. It 
indicates that the attached disk file is now acquired by the 
!DC; i.e., the disk has been selected. 

Ch> WCLK#A (Differential Write Clock +) and 
WCLK#B (Differential Write Clock -) 

Output from !DC pins 205-N and 105-N to disk file #. The 
!DC 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-DIAGRA! ANALYSIS OF !DC 

The foldout Figure 3-6 is a 
circuitry. As shown, this 
sections: 

(1) SELCH/MUX Bus Interface 
(2) Disk File Interface 

block 
block 

(3) Microprocessor Controller Logic 

diagram 
diagram 

of the IDC logic 
has three logical 

Section 3-3.1 describes the constituent blocks for the SELCH/MUX 
bus interface; 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/!UX Bus Interface 

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

(1) Oata Transceivers 
(2) Data Multiplexer for Bits 08:15 
(3) Controller Address Compare-and-Select Circuitry 
(4) File Address Compare-and-Select Circuitry 
(5) Initialization Receiver 
(6) 3200-Protocol Circuitry 
(7) Control Line Receivers 
(8) Control Line Latches 
(9) Function Encoding Circuits 
(10) Synchronization Circuitry 
(11) OMA and Interrupt Sync Circuits 
(12) Acknowledgment and Attention Circuitry 
(13) Halfword-Mode Circuitry 

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

(1) Data Transceivers 

Transmit data to or receive data from the SELCH/MUX bus. 
I/O lines are: 

(a) EBLOUT (Driver Control), Input 

Siqnal for setting the transceiver mode to transmit or 
receive. 

(b) 000:15 (Data Bits DOO thru 015), Input/Output 

Data to or from the SELCH/MUX bus. See Section 3-2.1 
for a more complete description. 

Cc> DATA00:07 (Data Bits 00 thru 07), Input 

More significant byte of Direct Memory Access CDMA) 
data to be transmitted to the SELCH. 

(d) KD08:15 (Multiplexed Data Bits 08 thru 15), Input 

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

(f) D08:15 (Receive Data Bits 08 thru 15), Outout 

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

(2) Oata Multiplexer for Bits 08:15 

Selects one of four data sources as MD08:15 input to the 
Data Transceivers. I/O lines are: 

(a) KUX13,23 (Multiplexer Control Bits), Input 

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

(b) GPD08:15 (General-Purpose Data), Input 

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

Cc> CA08:15 (Controller-Address Bits 08 thru 15), Input 

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

{d) FA08:15 (File-Address Bits 08 thru 15), Input 

File address 
controller) to 
Transceivers. 

(of 
be 

a disk file attached to this 
sent as KD08:15 input to the Data 

Ce) DATA08:15 (Data Bits 08 thru 15), Input 

Less significant byte of OKA data to be transmitted, 
via the Data Transceivers, to the SELCH. 
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(f) MD08:15 (Multiplexed Data Bits 08 thru 15), Output 

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

(3) Controller Address Compare-and-Select Circuitry 

Detects when this !DC is addressed by the processor. More 
specifically, this circuitry compares a received controller 
address with the address of this !DC; if the two addresses 
match, then this !DC is selected for I/0 with the processor 
via the SELCH/MUX bus. (The IDC address is determined by 
the setting of the Controller Address Switch on the !DC 
board, discussed in Section 2-4.1.) I/O lines are: 

(a) 008:15 (Receive Data Bits 08 thru 15), Input 

Controller address received from the processor. 

(b) 006:07 (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 egual 
zero for address comparison to occur. 

Cc> =CONT (Equals Controller), Output 

Signal for indicating that the received controller 
address matches the address of this !DC. 

Cd) CONTSYNC (Controller Sync Return), Output 

A sync signal indicating that the !DC has properly 
accepted and responded to control line signals. 

Ce> CA08:15 (Controller-Address Bits 08 thru 15), Output 

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

(4) 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 !DC; if there is a match, then the 
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addressed disk file is selected for I/O with the processor 
via the SELCH/MUX bus. (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/O lines are: 

Ca) D08:15 (Receive Data. Bits 08 thru 15), Input 

Disk file address received from the processor. 

Cb) =FILE (Equals File), Output 

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

Cc) FILESYNC (File Sync Return), Output 

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

Cd) FA08:15 (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. 

(5) Initialization Receiver 

Initializes IDC logic to permit controller comunication with 
the 3200-Series processor, or to prepare the IDC logic for 
an imminent power failure. I/0 lines are: 

(a) SCLRO (System Clear), Input 

Signal from the processor for initializing !DC 
circuitry. See Section 3-2.1 for more information. 

(b) CL070 (Early Power Fail), Input 

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

Cc) EXTCLF (External Clear), Output 

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

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

(a) SBSYO CSELCH Busy), Input 

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

Cb) SELCHBZ CSELCH Busy), Output 

Same description as above with SBSYO. 

(c) 3200 PTCL (3200 Protocol), Input 

Data indicating the occurrence of a bad !DC status, 
namely: S13, EXAMINE; S14, CONTROLLER IDLE; or S15, 
DATA ERROR. The indicated status results from bits 13, 
14, and 15 of a status register within the Fandom 
Access ~emory CRAM> circuitry. Refer to Perkin-Elmer 
Publication 50-007 for further description. 
(Physically, 3200 PTCL represents two lines: STCHK and 
CTLOPTC. Refer to Appendix A for further description.) 

Cd) 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 
2-4.1 and 2-4.2 for detailed information. 

(7) Control Line Receivers 

Receive control signals from the SELCH/MUX bus. 
are: 
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Ca) AORSO (Address), Input 

Signal indicating that 008:15 (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, CKDO, DRO, and DAO. See 
Section 3-2.1 for more information. 

Cb) ADRS (Address), Output 

Sarne description as above with ADRSO. 

Cc) RACKO CPeceive Acknowledgment), Input 

Signal acknowledging that the processor received an 
ATNO from an !DC 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. 

Cd) RACKO (Receive Acknowledgment), Output 

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

Ce) SRO (Status Request), Input 

Signal for requesting the status of a selected !DC or 
disk file. See Section 3-2.1 for further description. 

Cf) SR (Status Request), Output 

Sarne description as above with SRO. 

(g) CMDO (Command), Input 

Signal indicating that input lines 008:15 contain a 
command for this selected !DC or for a selected disk 
file. See Section 3-2.1 for further description. 

Ch) OC (Output Command), Output 

Sarne description as above with CMDO. 
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{i) DRO (Data Request), Input 

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

(j) DR (Data Request), Output 

Same description as above with DRO. 

Ck) DAO (Data Available}, Input 

Signal indicating a write operation from the processor 
to input lines 000:15. See Section 3-2.1 for further 
description. 

(1) DA (Data Available}, Output 

Same description as above with DAO. 

(8) Control Line Latches 

Temporarily store (i.e., latch} control inputs for later use 
by the IDC microprocessor logic. I/O lines are: 

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

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

(b) SR (Status Request), Input 

Control input resulting from a received SRO signal. 

Cc) LSR (Latched Status Request), Output 

Latch signal corresponding to the above SR input. 

(d) OC (Output Command), Input 

Control input resulting from a received CMDO signal~ 

Ce> LOC (Latched Output Command), Output 

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

Control input resulting from a received DRO signal. 

(g) LDR (Latched Data Request), Output 

Latch signal corresponding to the above DR input. 

Ch) DA (Data Available), Input 

Control input resulting from a received DAO signal. 

(i) LDA (Latched Data Available), Output 

Latch signal corresponding to the above DA input. 

(9) Function Encoding Circuits 

Encodes the latched control lines C LSR, LOC, LDR, and LDA) 
into a 3-bit code for a selected IDC or disk file. I/O 
lines are: 

(a) LSR (Latched Status Request), Input 

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

(b) LOC (Latched Output Command), Input 

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

(c) LDR (Latched Data Request), Input 

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

(d) LDA (Latched Data Available), Input 

Latch signal corresponding to the DAO input from the 
SELCH/MUX bus. 
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(e) FUNC0:2 (Function Code), Output 

Binary-coded signal representing one of eight possible 
functions. This output goes onto the microprocessor 
bus, BD0:7, when RSEL is also active. Refer to 
Appendix A for further description. 

(f) RSEL (Register Select), Output 

Signal indicating that the encoded FUNC0:2 bits are now 
active. 

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

Control lines to gate the FUNC0:2 bits onto BD0:7. 

Ch) =CONT (Equals Controller), Input 

Signal for indicating that the FUNC0:2 bits apply to 
this selected !DC. 

Ci) =FILE (Equals File), Input 

Signal for indicating that the FUNC0:2 bits apply to a 
selected disk file. 

(10) Synchronization Circuitry 

Receives synchronization signals from the IDC logic and 
ouputs a synchronization signal to the processor or SELCH. 
I/O lines are: 

(a) CONTSYNC (Controller Sync Return), Input 

Sync signal indicating that this IDC has properly 
accepted and responded to a control line signal. 

Cb) FILESYNC (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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(c) 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 information. 

(d) DLYSYNC (Delayed Sync Return), 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. 

(e) SINO (Sync Return), Output 

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

(11) DMA and Interrupt Sync Circuits 

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

(a) 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.) 

(b) OURACKO (Our RACKO), Input 

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

Cc) DLYSYNC <Delayed Sync Return), Output 

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

Handles controller interrupt requests CATNO) and interrupt 
acknowledgments CRACKO/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 controller. 

Cb) OURACKO (Our RACKO), Output 

Signal indicating that the received RACKO si9nal was 
for this !DC, which had an interrupt pending. If this 
IDC had no interrupt pending, output would be TACKO 
instead of OURACKO. 

(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 description. 

(d) SATNO (Set Attention), Input 

Signal for activating ATNO output. 

(e) ATNO (Attention), Output 

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

(13) Halfword-Mode Circuitry 

Informs the SELCH that this 
halfword-mode of operation via 
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 output. (Physically, 
SEL*IDLE- represents two lines: CONTSEL and IDLE. 
Refer to Appendix A for further description.) 

Cb) HWO (Halfword-Mode), Output 

Signal informing 
halfword-oriented 
information. 

3-3.2 Disk File Interface 

the SELCH that this IDC is a 
device. See Section 3-2.1 for more 

This portion of the !DC 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 CMUXs), and 
Serial-Read-Data and Clock Demultiplexers CDEMUXs) 

(2) B-Cable Drivers/Receivers 
(3) Control and Status Registers/Latches 
(4) ~-Cable Drivers/Receivers 
(5) Power Sequencing Drivers 

The following paragraphs describe these functinal blocks and 
their associated I/O lines. 

(1) Select and Seek-End CSKEND) Latches, 
Serial-Write-Data and Clock Multiplexers CMUXs), and 
Serial-Read-Data and Clock Demultiplexers CDEMUXs) 

These circuits serve as the interface between the 8-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 in the other direction, DEMUXs 
receive serial read data and clock signals from the disk 
drives. Associated with these MUX and DEMUX operations are 
write clocks, write data registers, and read clocks. I/0 
lines are: 
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(a) WDATA (Serial Write Data), Input 

Serial data, along with Error Correction Code CECC), to 
be written to a disk file. 

Cb) SDATA (Serial Read Data), Output 

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

Cc> BD0:7 CBus Data Lines 0 thru 7), Input/Output 

( d) 

(e) 

Various data and control bytes. 

NOTE 

BD0:7 is the 8-bit microprocessor bus of the 
IDC -- the main data path among the the 
functional blocks, or modules, of the !DC. 

Driver Lines Cnot labeled), Output 

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

Receiver Lines (not labeled), Input 

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

(2) 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/O 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. 

(3) Control and Status Registers/Latches 

Latch data and controls associated with the A-cable. I/O 
lines are: 
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(a) BD0:7 (Bus Data Lines O 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 BD0:7. 

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

See paragraph (4) below. 

(4) A-Cable Drivers/Receivers 

By means of registers and latches, A-cable drivers receive 
various data and controls from BD0:7 and transfer them to 
the disk files. A-cable receivers receive data and controls 
from the disk files and transfer them to BD0:7 by means of 
registers and latches. For detailed descriptions of all I/O 
lines connected to the A-cable drivers/receivers via CONN 2, 
refer to Sections 3-1.2 and 3-2.2. 

(5) Power Sequencing Drivers 

Control the power sequencing grounds, PICK and HOLD, and the 
Open Cable Detect signal. I/O lines are: 

(a) PICK,HOLD (Power Sequence Pick/Hold), Input/Output 

Signals for enabling or disabling power sequencing. 
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/Output 

Signal for indicating an open A-cable or loss of IDC 
power. Refer to Section 3-2.2 for more details. 
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3-3.3 ~icroprocessor Controller Looic 

This portion of the !DC 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 !DC interface circuitry 
between the SELCH/MUX bus and the disk files. Microprocessor 
control logic consists of twenty-two functional blocks: 

(1) Two 4-Bit Slice Microprocessors 
(2) Control-Store Programmable Read Only Memory CPROM) Banks 
(3) Pipeline Register 
(4) Microprogram Sequencer 
(5) Map PROM 
(6) Condition Code MUX 
(7) MUX Inverter 
(8) Data Latch 
(9) Map Latch 
(10) Random Access Memory CRAM) 
(11) RAM Control MUX 
(12) RAM Control Register 
(13) RAM-Address Counter for Disk File Transfer, and Latch 
(14) RAM-Address Counter for DMA Transfer, and Latch 
(15) General-Purpose Data Registers 
(16) DMA Data P.egisters 
(17) DMA Control and Bus Data CBD) I/O Control 
(18) Control Latches 
(19) Error Correction Code CECC) 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/O 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 4-bit slices, with two address 
ports labeled A and B. Chapter 4 presents a more thorough 
description of this functional block. I/O lines are: 

(a) BD0:7 (Bus Data Lines O thru 7), Input/Output 

Various data and controls to 
microprocessor controller log~c. 
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(b) LBD0:7 (Latched Bus Data Bits 0 thru 7), Input 

Latched 
BD0:7. 

data (i.e., temporarily stored data) 
This data is used by the ALU as input. 

(c) A CA-Register Address Bits), Input 

from 

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

(d) B CB-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 lines: BO thru B3. Refer to 
Appendix~ for further description.) 

Ce) I CALU Instruction Bits), Input 

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 !8. Refer to Appendix A for 
further description.) 

Cf) CONT (Control), Input 

Two control bits: one for enabling output onto BD0:7, 
and one for arithmetic carry-in. (Physically, CONT 
represents two lines: CIN and POE. Refer to Appendix 
A for further description.) 

(g) COND CODE (Condition Code), Output 

A 4-bit condition code associated with ALU instruction 
execution: overflow, sign bit, carry, and zero result. 
(Physically, COND CODE represents four lines: OFLOW, 
SIGN, CARRY?, and F=O. Refer to Appendix A for further 
description.) 
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(2) Control Store PROM Banks 

Consist of PPOM for storinq the !DC microcode -- the 
internal !DC proqram which controls the microprocessor 
circuitry to provide controller operations. PROM is 
organized into 1024 (two banks of 512) 56-bit words. 
Throughout the followinq descriptions, these 56-bit words 
are referred to as microinstructions or microcode. I/O 
lines are: 

(a) PA0:8, SPA9 (Proqram Address Lines 0 thru 9), Input 

A 10-bit address from the Microprogram Sequencer for 
selecting one of the 1024 microcode locations. 

(b) 56 Lines (not labeled), Output 

A 56-bit word containino microcode as output to the 
Pipeline Fegister. 

(3) Pipeline Register 

Provides "pipeline" storaoe of 
microinstruction. I/O lines are: 

(a) 56 Lines (not labeled), Input 

the next sequential 

A 56-bit word, from Control Store PROM, containing the 
next sequential microinstruction. 

Cb) RAM0:7 CRAM Address Bits), Output 

An 8-bit address of a RAM location. 

Cc) RAM CTL CRAM 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.) 

Cd) BDIOO:S (Bus Data I/0 Control), Output 

A 6-bit code for.controlling the source and destination 
of BD0:7 data and for controllino !DC operations like 
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latching and ECC-register shifting. Refer to Appendix 
A for further description of these controls. 

(e) A CA-Register Address Bits), Output 

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

(f) B CB-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 lines: BO thru B3. Refer to 
Appendix A for further description.) 

(g) 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 IS. Refer to Appendix A for 
further description.) 

(h) CONT (Control), Output 

Two control bits: one for enabling output onto BD0:7, 
and one for arithmetic carry-in. (Physically, CONT 
represents two lines: CIN and POE. Refer to Appendix 
A for further description.) 

Ci) 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 lines: MA, MB, MC, and MI. For 
further description refer to Appendix A.) 

(j) 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 
Sequencer. 
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Ck) SI0:3 (Sequencer Instruction Bits), Output 

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

(4) Microprogram Sequencer 

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

Ca) SI0:3 (Sequencer Instruction Bits), Input 

A hexadecimal 
instructions. 
description. 

value 
Ref er 

for one of sixteen sequencer 
to Appendix A for further 

Cb) BRA0:9 (Branch Address Bits), Input 

A 10-bit microprogram branch address or count value 
from the Pipeline Register. 

Cc> BRA0:7 (Branch Address), Input 

An alternate 8-bit microprogram branch address or count 
value from the Map PROM. 

(d) CC (Condition Code), Input 

A pass or fail 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.g., a conditional branch or conditional 
return. 

Ce) PAO:S, SPA9 (Program Address Lines 0 thru 9), Output 

A 10-bit address for selecting one of the 
microcode locations in Control Store PROM. 
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(5) Map PROM 

Contains constant data used by the microcode program, and 
contains addresses of routines within Control-Store PROM. 
Map PROM is oroanized 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. Later, 
the first set of 256 bytes (containing a table of routine 
addresses) is used for vectoring to a particular microcode 
routine: on receiving an instruction from the processor, 
e.g., Read, Write, or Format Track, the IDC loqic references 
this table, gets the address of the microroutine for 
executing that instruction, and vectors to the routine. I/O 
lines are: 

Ca) LBD0:7 (Latched Bus Data Bits 0 thru 7), Input 

Latched BD0:7 data which will result in 
outputting either constant data or 
address. 

Cb) BRA0:7 (Branch Address), Output 

the Map PROM 
a microroutine 

Either a constant value or a microroutine address. If 
BRA0:7 contain a constant, it goes to the Map Latch. 
If BRA0:7 contain a microroutine address, it qoes to 
the Microprogram Sequencer. 

(6) Condition Code MUX 

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

Ca) COND CODE (Condition Code), Input 

A 4-bit condition code associated with an ALU 
instruction execution: overflow, sign bit, carry, and 
zero result. (Physically, COND CODE represents four 
lines: OFLOW, SIGN, CARRY?, and F=O. 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 MC. 
description.) 

Ref er to Appendix A for further 

Cc) CC (Condition Code), Output 

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

Microprogram 

(7) MUX Inverter 

Passes the selected condition code to 
Sequencer, with or without inversion 
received MI bit. I/O lines are: 

the Microprogram 
according to the 

(a) MI CMUX 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 inverted; 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 in either true or complement form 
according to the MI input. 

(8) Data Latch 

Latches BD0:7 data for input to 
4-bit slice microprocessors) 
are: 

either the ALU 
or the Map PROM. 

(a) BD0:7 (Bus Data Lines 0 thru 7), Input 

Various microprocessor bus data. 

(b) LBD0:7 (Latch Bus Data Bits 0 thru 7), Output 

Data as input to the ALU or the Map PROM. 
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(9) Map Latch 

Latches data constants output from the Map PROK and outputs 
this data onto BD0:7. I/O lines are: 

(a) BRA0:7 (Constant Data), Input 

Data constants from the Map PROM. CAt power-up, the 
Map PROM must write data constants to the RAM.) 

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

Data constants written to the RAK. 

(10) Random Access Memory CRAM) 

Stores data constants and buffers read/write data. RAM 
consists of 1024 8-bit locations. It is equally divided 
into four pages: Page O, 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 !DC-formatted disk media. I/O lines are: 

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

Data bytes to and from various functional blocks 
throughout the microprocesssor control logic. 

Cb} RAM0:7 CRAM Address Bits}, Input 

An 8-bit address within a page of RAM memory. One of 
the two RAM-Address Counters generate this address; see 
paragraphs (13} and (14) below. 

Cc) RAMO:? CRAM 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 RAM. 
(Physically, AB 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 BD0:7. (Physically, R/W 
represents one line: WENB. Refer to Appendix A for 
further description.) 

(f) CENB (Chip Enable), Input 

Signal for enabling RAM output onto BD0:7. 

(11) RAM Control MUX 

Controls the multiplexing of I/O operations at 
(See paragraph (10) above for a description 
organization.) 

the 
of 

RAM. 
RAM 

The RAM Co~trol 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, RAM 
also reads another logical sector into page 2. Once page 1 
is filled with a logical sector, and the ECC circuitry 
validates the ECC, DMA transfer to the SELCH/MUX bus begins. 
This transfer occurs simultaneously with the filling 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 RAM Control MUX multiplexes simultaneous write 
operations at the RAM, as follows: During a write operation 
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/O. This multiplexing 
ensures ttat these operations are performed simultaneously 
at their required speeds. I/O lines are: 

(a) RAM CTL CRAM Control), Input 

Control information required for multiplexing the DMA 
and di~k file I/O. (Physically, RAM CTL represents 
five lines: MWE, MCE, AE/OE, PZ, and CNT. See 
Appendix A for further description.) 
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(b) AS, A9 (RAM Page Address Lines), Output 

Two binary bits for selecting one of the three 
buffering pages: page 1, 2, or 3. (Physically, AS and 
A9 represent two lines: PAGE13 and PAGE23. Refer to 
Appendix A for further description.) 

(c) R/W (Read/Write Enable), Output 

Signal for selecting a RAM read or RAM write operation 
over BD0:7. (Physically, R/W represents one line: 
WENB. Refer to Appendix A for further description.) 

Cd) CENB (Chip Enable), Output 

Signal for enabling RAM output onto BD0:7. 

(12) 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/0 lines are: 

(a) BD0:7 (Bus Data Lines 0 thru 7), Input 

Input data related to the page number and control 
signals needed for I/O multiplexing at the RAM. 

(b) RAM CTL (RAM Control), Output 

Control information required for multiplexing the DMA 
and disk file I/O. (Physically, RAM CTL represents 
five lines: MWE, MCE, AE/OE, PZ, and CNT. See 
Appendix A for further description.) 

(13) 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 RAMO:? lines. 

(a) BD0:7 (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:? CRAM Address Bits), Output 

RAM memory location for the disk file transfer. 

(14) 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 is always 256 
bytes, i.e., 128 halfwords. The associated latch controls 
the counter output to the RAMO:? lines. 

(a) CTL (Control Line), Input 

Signal for initializino the counter, which then counts 
up to 255 for the transfer of 256 bytes. 

(b) RAMO:? CRAM Address Bits), Output 

RAM memory location for the DMA transfer. 

(15) General-Purpose Data Registers 

Store various data to be sent to the SELCH/MUX bus, e.g., 
status, sector addresses, or RPS data. These reoisters also 
store various data received from the SELCH/MUX bus for RAM 
input, e.g., a cylinder or head address. I/O lines are: 

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

Three controls for determining whether general-register 
data is to be transmitted to the SELCH/MUX bus, 
received from the SELCH/MUX bus, or enabled for output 
over BD0:7. 

(b) 008:15 (Data Bits 8 thru 15), Input 

Byte of information from the SELCH/MUX bus. 

Cc) GPD08:15 (General-Purpose Data), Output 

Register data to be sent to the SELCH/MUX bus. 
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(d) BD0:7 (Bus Data Lines 0 thru 7, Input/Output 

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

(16) DMA Data Registers 

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

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

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

Cb) CTL'S (Control Lines), Input 

Ten control/timing signals for 
and enabling them to output 
buses. 

loading the registers 
data to the applicable 

Cc> D00:15 CFeceive Data Bits 00 thru 15), Input 

Halfword of data received from the SELCH/MUX bus, to be 
output to the RAM. 

(d) DATA00:15 (Data Bits 00 thru 15), Output 

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

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

Sets up and maintains DMA transfers, via the 
Registers, between the SELCH/MUX bus and the RAM. 
are: 

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

DMA Data 
I/0 lines 

Ten control/timing signals. These are also passed on 
to the DMA Data Registers. 
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Cb) BDI00:5 CBus Data I/O and Controls), Input 

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

(c) CTL'S (Control Lines), Output 

Control for one of the operations selected by the 
decoding of BDI00:5 input. 

(d) 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 fdr 
further description.) 

(18) Control Latches 

Latches halfword data (e.g., cylinder or head address) from 
the processor for subsequent input to the RAM. I/O lines 
are: 

(a) 000:15 (Data Halfword), Input 

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

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

Control/timing functions required 
halfword data from the processor. 

Cc) BD0:7 (Bus Data Lines O thru 7), Output 

for receiving 

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

(19) Error Correction Code (ECC) Generation 

Generates a 32-bit ECC for a disk file write or read 
operation. 
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With a write operation, ECC Generation receives serial write 
data from input line RSROO, 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 RSROO, as described in paragraph (22) 
below. This input, consisting of 256-bytes of data and a 
32-bit ECC, is 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/O lines are: 

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

Control/timing signals necessary for generating FCCs. 

(b) RSROO (Read/Write Serial Data), Input 

Serial data shifted into the ECC circuitry during a 
read or write operation. During a read operation, this 
serial input data also includes an ECC. 

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

Error correction information output to the 
microprocessor logic whenever an ECC is not validated, 
i.e., whenever an ECC is found erroneous. 

(20) 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 errors. 
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(c) WDATA (Write Data), Output 

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

(21) Parallel-to-Serial Conversion 

(22) 

Converts parallel RAM data from 
written to a disk file. This 
only during disk file write 
written from the SELCH/MUX bus, 
I/O lines are: 

BD0:7 to serial data to be 
conversion circuitry applies 
operations, where data is 
via the RAM, to a disk file. 

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

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

(b) BD0:7 (Bus Data Lines 0 thru 7), Input 

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

(c) WSR (Write Serial Data), Output 

Serial data to he 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 SD AT A input to 
parallel data, to be sent to the RAM. This conversion 
circuitry applies during disk file read operations, where 
data is read from a disk file, to the RAK, and to the 
SELCH/MUX bus. Also, during a write operation, this 
circuitry passes WSR input as RSROO output to Error 
Correction Control and ECC Generation. I/0 lines are: 

Ca) SDATA (Serial Data), Input 

Serial data and ECC read from the disk file. 
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(b) RSROO (Read/Write Serial Data), Output 

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

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

Parallel data sent to the RAK. 
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CHAPTER 4 

MAINTENANCE 

4-1 INTRODUCTION 

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 !DC 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 PF.OM 
• Microprogram Sequencer 

Microinstructions are stored as part of the 
Programmable Read Only Memory (Control 
4-2.1 discusses these microinstructions. 

microprogram 
Store PROM). 

within 
Section 

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 4-2.2 discusses the 
Microprocessor. 

The Microprogram Sequencer gives the IDC the capability of 
executing its stored microprogram from PROM. This capability 
classifies the !DC as "intelligent." By acting on condition 
code, sequencer instruction, and branch address inputs, the 
Microprogram Sequencer controls the execution sequence of the 
microprogram. Each 10-bit address output from the Microprogram 
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 4-2.4 describes the clock signals associated 
Microprocessor/Sequencer operation. 

with 

Section 4-2.5 discusses general 
Microprocessor/Sequencer circuitry and 
typical operations. 

4-2.1 Microcode Instructions 

operation 
presents 

Of the 
examples of 

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 diagram. As shown, 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 destinations: the RAM 
circuitry, the Bus Data I/0 Control circuitry, the Microprocessor 
Ci.e., the two 4-bit microprocessor chips), and the Microprogram 
Sequencer. 

Table 4-1 on the next page lists the line mnemonics corresponding 
to the 56 microinstruction bits. These bits or lines 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 Sequencer 

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 

+----+--------+~--~-------------------------++----+--------+-------------------------+ 
IBIT*IMNEHONICI NAME 11 BIT* I MNEMONIC I NAMF. 
+====+========+=============================++====+========+=========================+ 

55 BRA? Branch Address Bit 7 26 CIN Carry-In 
54 BRA6 Branch Address Bit 6 25 POE ALU Output Enable 
53 BRAS Branch Address Bit 5 24 MI cc MUX Inverter Bit 
52 BRA4 Branch Address Bit 4 23 RAM? RAK Address Bit 7 
51 BRA3 Branch Address Bit 3 22 RAM6 RAM Address Bit 6 
50 BRA2 Bran.ch Address Bit 2 21 P.AM5 RAM Address Bit 5 
49 BRA1 Branch Address Bit 1 20 RAM4 RAM Address Bit 4 
48 BRAO Branch Address Bit 0 19 RAM3 RAM Address Bit 3 
47 SI3 Sequencer Instruction Bit 3 18 RAM2 RAK Address Bit ·2 
46 SI2 Sequencer Instruction Bit 2 17 RAK1 RAK Address Bit 1 
45 SI1 Sequencer Instruction Bit 1 16 RAMO RAK Address Bit 0 
44 SIO Sequencer Instruction Bit 0 15 BDIOli Bus Data I/O Bit 5 
43 A3 A-Register Address Bit 3 14 PZ FAM Page Zero 
42 A2 A-Register Address Bit 2 13 AE/OE RAK Address Enable 
41 A1 A-Register Address Bit 1 12 MCE BAM Chip Enable 
40 AO A-Register Address Bit 0 11 MWE RAM Write Enable 
39 B3 B-Register Address Bit 3 10 CNT RAM Page Counter Enable 
38 B2 B-Register Address Bit 2 09 BRA9 Branch Address Bit 9 
37 81 B-Register Address Bit 1 08 BRAS Branch Address Bit 8 
36 BO B-Register Address Bit 0 07 MC cc MUX Selection Bit c 
35 I8 ALU Instruction Bit 8 06 KB cc Mt1X Selection Bit B 
34 !7 ALU Instruction Bit 7 05 MA cc MUX Selection Bit A 
33 I6 ALU Instruction Bit 6 04 BDIC4 Bus Data I/O Bit 4 
32 I5 ALU Instruction Bit 5 03 BDI03 Bus Data I/O Bit 3 
31 I4 ALU Instruction Bit 4 02 BDI02 Bus Data I/O Bit 2 
30 I3 AlU Instruction Bit 3 01 BDI01 Bus Data I/0 Bit 1 
29 12 ALU Instruction Bit 2 00 BDIOO Bus Data I/O Bit 0 
28 I1 ALU Instruction Bit 1 
27 IO ALU Instruction Bit 0 

+----+--------+----------------------------·-++----+--------+-------------------------+ 
* MSB is bit 55~ LSB is bit 00. 
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4-2.1.1 RAK 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 RAM 
control circuitry: RAM Address Lines CRAM0:7) and RAM Control 
CRAM CTL). RAM0:7 is an 8-bit address for selecting one of 256 
locations within one of the four RAM pages. RAM CTL represents 
five control lines: 

(1) RAM Address Enable CAE/OE) 

A high on this line selects RAMO:? from the Pipeline 
Register as the RAM address source. A low selects RAM0:7 
from the RAM Address Counter as the address source. 

(2) RAM Page Counter Enable CCNT) 

When high, this line enables the RAM Page Counter to 
increment to the next page. 

(3) RAM Chip Enable CMCE) 

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 CPZ) 

This line selects RAM page zero. 

4-2.1.2 Bus Data I/O Control Field 

This field has six bits: Bus Data I/O and Control Bits 
CBDIOO:S). BDIOO:S contain a 6-bit code for controlling I/O over 
the ~icroprocessor Bus BD0:7. Table 4-2 on the next three pages 
lists the BDIOO:S codes and the corresponding BD0:7 contents. 
For additional information to interpret this table, refer to the 
table of mnemonics in Appendix A. 

Notice that the MODE column of Table 4-2 specifies either a Read, 
a Write, or a Strobe. A Read denotes BD0:7 source data going 
into the Microprocessor or RAM. A Write denotes BD0:7 
destination data going out of the Microprocessor, RAM, or Map 
PROM. A Strobe denotes one of the numerous bus data control 
functions. Refer to Section 4-2.4.2 for further detail. 
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Table 4-2. BDIOO:s·values for !icroprocessor Bus Functions 
+---------+-------+--------+-------------------------+---------------------------------------------------------------+ 
I BDIOO:S lriODE & I FUNCTION I FUNCTION CONTENTS OF BD0:7 BITS* 
+----+----+TIMING I MNEMONIC I NAME +-------+-------+-------+-------+-------+-------+-------+-------+ 
I OCT • I H ~ X • I I I BD7 BD6 BDS BD4 BD3 BD2 BD1 RDO I 
+====+====+=======+========+=========================+=======+=======+=======+=======+=======+=======+=======+=======+ 

I I I I I 
00 00 1------ JNOP No Operation I I 1 

ICLK23 I I I I 
I I I I I 

01 01 I Strobe ICINTCLR Internal Clear I I I 
ICLK23 I I I I 
I I I I I 

02 02 I Rea'.l f ECCLO Load ECC Low ECC23 f ECC22 FCC21 I I 
ICLK23 I I I 
I I I I 

03 03 (Read ECCHI Load ECC High ECC31 IECC30 ECC29 ECC28 IEC".:27 ECC26 IECC25 ECC2U 
CLK23 I I I 

I I 
04 04 R/W XFERLO Tran sf er Low Byte ** I** ** ** ** ** I** ** 

CLK23 I I .r::-
I I ._J 

05 05 R/W XFERHI '!'ransf er High Byte ** I** ** ** ** ** I** ** I 
.r::- CLK23 I 0 
I 

I w 
1.11 IV 

06 06 Read DE !Data Enable ** ** ** ** ** ** I** ** 
CLK23 I ~ 

I 0 

07 07 Strobe RSnTN !Feset Attention 0 

CLK23 I 
I 

10 08 Read RBC f Fead Bus Control NEWFILE INTREQ EX TC LR FILB23 FIL~13 FUNC2 FUNC1 FU»CO 
CLK23 I I 

I 
11 09 Read RRA IFead RAM Address RAM7 R 11.!'!6 'RAMS RAM4 RAM3 RAM2 FA 'P'l 1 FA "O 

CLK23 ' I I 
12 OA Head EDS I Enable Disk Status BUSY WP ROT F.EADY ONCYL ISKER nULT SEC TOP. INn~x 

CLK23 I I 
I I 

13 OB Read ESE !Enable Seek F.nd and SKEND3 SKEND2 SKEND1 SKENDO I SEL3 SF.12 f SEL1 SELO 
CLK23 !Drive Select I I 

I I I 
14 oc Read RBD I Pead Bus Data DOS 009 D10 D11 ID12 D13 ID14 D1S 

CLK23 ' I I 1 
I I I I I 

15 OD Read !RBS !Pead Bus Status IDMAGO ISELCHBZIPARTIALIOVERRUNIBITSRO SECTOV ITIMFOUTIFMTENBLI 
ICLK23 I I I I I I I I I I 
I I I I I I I I I ' I I - -



Table 4-2. BDIOO:S Values for Microprocessor Bus Functions 
(Continued) 

+---------+-------+--------+-------------------------+---------------------------------------------------------------+ 
I BDIOO: 5 !MODE & I FUNCTION I FUNCTION CONTENTS OF BD0:7 BITS* 
+----+----+TIKING I MNEMONIC I NAME +-------+-------+-------+-------+-------+----~--+-------+-------+ 

IOCT.IHEX.1 I I BD7 BD6 BDS BD4 BD3 BD2 BD1 BDO 
+====+====+=======+========+=========================+=======+=======+=======+=======+=======+=======+=======+=======+ 

I I 
16 OE I Read ESTBR~ Establish Branch Address Mask Mask Mask If ask Kaslt I Mask *** 

ICLK23 BUSY WP ROT READY ONCYL SKER FAULT 
I 

17 OF I Strobe SSYN Set Sync 
ICLK23 
I 

20 10 I Write LDPAGE Load RAM PaCJe Number **** **** LP23 LP13 
ICLK3 
I 

21 11 I Write LDDSK Load Disk RAM7 RAM6 RAMS RAK4 RU3 RA'K2 RAK1 RHO 
ICLK3 
I 

22 12 I Write LDCB Load Disk Data Bus B07 B06 BOS B04 B03 B02 B01 BOO 
ICLK3 ~ 

I -.J 
I 

~ 
23 13 f Write LDCT Load Disk Control Ta CJ SCT SHT CT USEL (spare) {spare) B09 BOS 0 

I ICLK3 Tag w 

°' I l'l.J 

24 14 I Write ILDDMA Load OKA **** Write/ DKA23 DMA13 ~ 
ICLK3 I Read 0 
I I 0 

25 15 I Strobe ISATN Set Attention 
ICLK3 I 
I I ' 26 16 I Write TBD Transmitted Bus Data GPDOB GPD09 GPD10 GPD11 GPD12 GPD13 GPD14 GPD15 
ICLK3 
I 

27 17 I Strobe LON Turn On Diaqnostic 
ICLK3 
I 

30 18 I Strobe CON Microcode Clear to Zero 
ICLK3 
I 

31 19 I Write INTDATA Interrupt Data CINT/ I**** FA14 IFA 15 
ICLK3 IFINT I I 
I I I I 

32 1A I Strobe ILOF Clear Diagnostic I I I 
ICLK3 I I I I 
I I I I I 

33 1B I Strobe IDllASTRT DKA Start I I I 
ICLK3 I I I 1 I 
I I I I I I 



Table 4-2. BDIOO:S Values for Microprocessor Bus Functions 
(Continued) 

+---------+-------+--------+-------------------------+---------------------------------------------------------------+ 
I BDI00:5 IMODE & IFUNCTIONI FUNCTION I CONTENTS OF BD0:7 BITS* I 
+----+----+TIMING IMNE!ONICI NAME +-------+-------+-------+-------+-------+-------+-------+-------+ 
I OCT. I HEX. I I I BD7 BD6 BD5 BD4 BD3 BD2 BD1 BOO 
+====+====+=======+========+=========================+=======+=======+=======+=======+=======+=======+=======+=======+ 

I I I 
34 1C IStrobe ISAVCRYO Save Carry I 

ICLK3 I I 
I I I 

35 10 !Strobe ISTPSLCH Stop SELCH Strobe I 
ICLK3 I I 
I I I 

36 1E IStrobe fSETIDL Set Idle I 
ICLK3 I I 
I I I 

37 1F !Strobe IRSTIDL Reset Idle I 
ICLK3 I I 
I I I 

40 20 !Read IDCL Disk Status Clear and BUSY WPROT READY ONCYL SKER FAULT SECTOR INDEX I 
CLK23 I f Enable I 

I I 
41 21 Strobe !OFF IECC Off 

CLK23 I I 
I I 

42 22 Strobe ON IECC On 
CLK23 I 

I 
43 23 Strobe SEC [Shift ECC 

44 

CLK23 

24 Strobe MEC 
CLK23 

Enable ECC Shift 

45 25 Strobe ME Map PROM Enable 
ICLK23 
I 

46 26 IStrobe IFOUND Sector Found 
ICLK23 I 
I I 

f 47 27 !Write ISEL Select Pulse DRV23 DRV13 
I ICLK23 I 
I I I 
+----+----+-------+--------+-------------------------+-------+-------+-------+-------+-------+----.---+-------+-------+ 
* Blank entries indicate that the bit position is neither latched nor used. 
** Reqister data I/O. See descriptions of correspondinq aneaonics in Appendix A. 
*** Bits BD7:2 associated with ESTBRA do not actually contain the specified aask data. However, the BD7:2 bits are 

AIDed with the specified mask mnemonics to enable status branches. 
**** These entries indicate that the bit position is latched but not currently used. 

+: 
._J 

I 
0 
w 
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0 
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4-2.1.3 ALU Address/Control Field 

This field has nineteen bits. As shown in 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 
A0:3 contain a binary value for selectinq one of 
registers as the source A-Register. Section 4-2.2 
discusses this selection. 

(~0:3). 

the ALU 
further 

B-output represents four lines: B-Register Address Bits CB0:3). 
B0:3 contain a binary value for selecting one of the ALU 
registers as the source/destination B-Register. Section 4-2.2 
further discusses this selection. 

CONT output represents two lines: Carry-In (C!N) and ALU Output 
Enable (POE). CIN is a microcode-generated carry input to the 
ALU. POE enables ALU output onto BD0:7. Section 4-2.2 further 
discusses these lines. 

I output represents nine lines: ALU Instruction Bits (!0:8). 
!0:8 contain a 9-bit instruction for an ALU operation. The first 
three bits of this code, !0:2, denote the source of input data; 
the second three bits, !3:5, specify the particular ALU 
operation; and the third three bits, !6:8, denote the destination 
of results. Refer to Tables 4-4 thru 4-7 in Section 4-2.2 for 
detailed descriptions of !0:8. 

4.2.1.4 Branch Address/Control Field 

This field has ten bits: Branch Address Bits CBRA0:9). BRA0:9 
contain either a 10-bit branch address or a constant count value 
as input to the Microprogram Sequencer. 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 
Kicroprogram Sequencer field discussed below. 

4-2.1.5 Microprooram 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 Microprogram 
Sequencer, via the Condition Code MUX and the HUX Inverter. 
These outputs are: Condition Code MUX Control CCOND MUX CTL) and 
Microprogram Sequencer Controls (CTL). 
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COND MUX CTL represents four lines: Condition Code MUX Selection 
Bits CMA:MC) and the CC MUX Inverter Bit CM!). MA:MC contain a 
3-bit code that results in a Condition Code CCC) output, via the 
Condition Code MUX, to the Microprogram Sequencer. This CC 
output, along with BRA0:9, is used for a "next address" 
calculation. Table 4-3 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 4-8 in 
Section 4-2.3.1 presents a detailed description of these bits. 

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

+---------------------------------------------------------------+ 
I MA:MC I CONDITION I CONDITION 
I VALUE I MNEMONIC I NAME 
+========+=============+========================================+ 

0 CCMUXP cc MUX Output 

1 OF LOW Overflow 

2 SIGN Sign Bit 

3 CARRY? Carry Bit 7 

4 RSEL Register Select 

5 !PRY Input Ready 

6 SON Latched Sync On 

7 F=O Function Equals Zero 

+--------+-------------+----------------------------------------+ 
* Condition Code CCC) 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 conditions. 
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4-2.2 The 4-Bit Slice Microprocessors 

Two identical 4-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 CMSBs) 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 4-Bit Slice 
Microprocessor; for further orientation, refer to the block 
diagram of Figure 3-6. The following paragraphs discuss the 
functional blocks and I/O lines in Figure 4-1. Labeling in this 
figure is according to manufacturer's specification. 

(a) MicroRAM 

This block, also referred to as local RAM, consists of 
sixteen 4-bit RAM locations. These are addressed by the A­
and B-Register Address Lines CA0:3 and B0:3). That is, A0:3 
and B0:3 inputs determine which of the sixteen locations are 
read into the ~- and B-Latches. 

A0:3 and B0:3 inputs can specify the same address. Also, 
B0:3 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-MUX and S-MUX 

These multiplexers are the two input ports to the ALU. As 
shown in Fi9ure 4-1, the R-MUX passes input from either of 
two sources: Latched Bus Data Bits CLBD0:3 or LBD4:7, 
depending on whether the microprocessor is the less 
significant or more significant chip) or A-Latch output. 
LBD0:7 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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(d) Q-Register 

The main purpose of the Q-Register is 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 
CQ0:3). Shifts are controlled by the ALU destination 
control bits 16:8; Table 4-7 specifies !6:8 values for up 
and down shifting. 

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

(e) 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 QO/Q3 outputs carry overflow bits 
resulting from an up or down shift operation. Table 4-7 
presents further information on this operation. 

(f) RAM-Shift HUX 

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 4-7 
presents further information on this operation. 

(g) I-Output MUX 

This multiplexer receives input from either the ~LU or the 
A-Latch. ~hen the ALU Output Enable (POE) signal is active, 
low, the I-Output MUX outputs F0:3 or the A-Register 
contents onto the Microprocessor Bus CBD0:3 or BD4:7, 
depending on whether this microprocessor is the less 
significant or more significant chip). 

Microprocessor output lines to BD0:7 
high-impedance state whenever POE is high. 
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Ch) ALU 

Depending on the input of the ALU Instruction Bits (!0:!8), 
the ALU performs arithmetic or Boolean functions. Refer to 
Tables 4-4 thru 4-7 for detailed information. The Carry-In 
CCIN) input is generated by microcode to increase the number 
of possible functions. Or, for the more significant ALU, 
CIN is the carry-out of the less significant ALU. Condition 
Code CCOND CODE) output indicates the results of ALU 
instruction execution, i.e., the execution of the IO:S bits. 
It is a 4-bit condition code representing four lines: 
Overflow COFLOW), Sign Bit (SIGN), Carry Bit (CARRY?), and 
Function Equals Zero CF=O). For further description of 
these four lines, refer to Appendix A. 

4-2.2.1 ALU Instructions from I0:8 

ALU instructions are input to the ALU through nine lines: IO:S. 
(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, I6:8, select the 
destination for the results of the executed function. Tables 4-4 
thru 4-7 define the contents of !0:8, and paragraphs (1) thru (3) 
below discuss these bits. 

(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: LBD0:3/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, 00:3, 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 LBD0:7, Q 
refers to Q-Register, and Z refers to zero. 

R-MUX Input: 
S-MUX Input: 

AAAA DODD ZZZZ 
ABOZ ABQZ ABQZ 
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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 MicroRAM location, the AA, AZ, and DB 
combinations are redundant. Also, since zero/zero input is 
considered meaningless, ZZ is redundant. Consequently, I0:2 
can specify all eight of the effective combinations. See 
Table 4-4. 

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

+--------------+-------+-----------------------------+----------+ 
f !0:2 VALUE I OCTAL I ALU SOURCE INPUT I SOURCE I 
+--------------+ CODE +--------------+--------------+ MNEMONIC I 
I I2 I I1 I IO I 1 R-MUX* I S-MUX* I I 
+====+====+====+=======+==============+==============+==========+ 

0 0 0 0 A-Latch Q-Register AQ 

0 0 1 1 A-Latch B-Latch AB 

0 1 0 2 Zero Q-Register ZQ 

0 1 1 3 Zero B-Latch ZB 

1 0 0 4 Zero A-Latch ZA 

1 0 1 5 LBD0:7 A-Latch DA 

1 1 0 6 LBD0:7 Q-Register DQ 

1 1 1 7 LBD0:7 Zero DZ 

+----+----+----+-------+--------------+--------------+------·----+ 
* 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 !0:2 combinations 
with the I3:5 bits. 

(2) ALU Function 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 eight different ALU input 
combinations from I0:2, !3:5 actually allow more than just 
eight ALU functions. Also, the Carry-In CCIN) 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. P.icroinstruction Bits !315 for ALU Functions 

+--------------+-------+-----------------------------+----------+ 
I !3:5 VALUE I OCTAL ALU I FUNCTION I 
+--------------+ CODE FUNCTION* I MNEMONIC I 
I rs I I4 I I3 I I I 
+====+====+====+=======+=============================+==========+ 

0 0 0 0 R+S CR plus S) ADD 

0 0 1 1 S-R cs minus R) SUBR 

0 1 0 2 R-S CR minus S) SUBS 

0 1 1 3 R OR s OR 

1 0 0 4 R AND s AND 

1 0 1 5 R AND s (not R and S) NRS 

1 1 0 6 R XOR s CR exclusive or S) XOR 

1 1 1 7 R XOR S CR exclusive nor S) XNOR 

+----+----+----+-------+-----------------------------+----------+ 
* R and S respectively refer to the two input ports, R-MUX and 

S-MUX, represented in Figure 4-1. Refer to Table 4-6 for I3:5 
combinations with the !0:2 bits. 

(3) ALU Destination Selection with !6:8 

I6:8 bits select the destination of the F0:3 output resulting 
from ALU execution of bits I0:5. As illustrated in Figure 4-1, 
ALU output goes to one or more destinations: the MicroRAM 
circuitry, the Q-Register circuitry, and the Y-Output MUX. And, 
depending on the value of !6:8, this output can be up- or 
down-shifted. Table 4-7 shows the destination control associated 
with I6:8. With any value of !6:8, and with an active Clow) POE 
input, the Y-Output MUX outputs the F0:3 results over the 
Microprocessor Bus BD0:7. 
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Table 4-6. Source-Function ftatrix for Microinstruction Bits IO:S* 

+---------------------------------------------------------------+ 
ALU SOURCE INPUT BITS I 
I0:2 (OCTAL VALUE) I 

+-------------------++-------+-------+-------+-------+-------+-------+-------+-------+ 
I ALU FUNCTION BITS I I AO AB ZO I ZB ZA DA DO DZ I 
113:5 (OCTAL VALUE>ll CO) (1) (2) I (3) (4) (5) (6) (7) I 
+=======+===========++=======+=======+=======+=======+=======+=======+=======+=======+ 
I I II I 
I I R+S with I I A+O A+B 0 B A I D+A D+Q D 
I ADD I CIN=O II I 
I CO) I R+S with 11 A+Q+1 A+B+1 0+1 B+1 A+1 I D+A+1 D+Q+1 D+1 
I I CIN= 1 I I I I I 
+-------+-----------++-------+-------+-------+-------+-------+-------+-------+-------+ 
I I s-R with 11 Q-A-1 I B-A-1 I 0-1 I B-1 I A-1 I A-D-1 I O-D-1 I -D-1 I 
I SUBR I CIN=O I I I I I I I I I I 
I < 1 > I S-R with 11 O-A I B-A I Q I B I A I A-D I O-D I -D I 
I I CIN=1 I I I I I I I I I I 
+-------+-----------++-------+-------+-------+-------+-------+-------+-------+------~+ 
I I R-S with 11 A-0-1 I A-B-1 I -0-1 I -B-1 I -A-1 I D-A-1 I D-0-1 I D-1 I 
I SUBS I CIN=O I I I I I I I I I I 
I < 2 > I R-S with 11 A-O I A-B I -O I -B I -A I D-A I D-Q I D I 
I I CIN= 1 I I I I I I I I I I 
+-------+-----------++-------+-------+-------+-------+-------+-------+-------+-------+ 
I I II I I I I I I I I 
I OR I R ORS II A OR 01 A OR Bl 0 I B I A I DOR Al DOR 01 D I 
I < 3 > I I I I I I I I I I I 
+-------+-----------++--·-----+-------+-------+-------+-------+-------+-------+-------+ 
I I II I I I I I I I f 
I AND I R AND S 11 A AND 0 I A AND BI O I 0 I O ID AND A ID AND 0 I 0 I 
I < 4 > I I I I I I I I I I I 
+-------+-----------++--·-----+-------+-------+-------+-------+-------+-------+-------+ 
I I IL L I I I t_ L I I 
I NRS INOT R AND SI IA AND OIA AND Bl Q I B I A ID AND AID AND 01 0 I 
I < s > I 11 I I I I I I I I 
+-------+-----------++-------+-------+-------+-------+-------+-------+-------+-------+ 
I I II I I I I I I I I 
I XOR I R XOR S I IA XOR OIA XOR Bl 0 I B I A . ID XOR AID XOR 01 D I 
I < 6 > I I I I I I I I I I I 
+-------+-----------++-------+-------+-------+-------+-------+-------+-------+-------+ 
I I ll ___ I I _ I _ I _ I I I _ I 
I XNOR I R XNOR S I IA XOR OIA XOR Bl 0 I B I A ID XOR AID XOR 01 D I 
I C 1 > I I I I I I I I I I I 
+-------+-----------++-------+-------+-------+-------+-------+-------+-------+-------+ 
* This table is a combination of Tables 4-4 and 4-5. If necessary, refer to these 

tables for further detail. 
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Table 4-7. Microinstruction Bits I6:8 for ALU Destination Control* 

+--------------+-----+-------------+------------+-----------+------------+-------------------------------------------+ 
I I6:8 VALUE I I RAii SHIFTER I RA! I O-SHIFTER I O-REGISTER I 
+----+----+----+OCTAL! IN/OUT I FUNCTION I IM/OUT I FUNCTION I COMMENTS 
I I I ICODE +------+------+-----+------+-----+-----+-----+------+ 
I IS I I7 I I6 I I RAKO I RAM3 ISHIFTI LOAD I 00 I 03 ISHIFTI LOAD I 
+====+====+====+=====+======+======+=====+======+=====+=====+=====+======+===========================================+ 

I 
. , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 2 

3 

0 4 

5 

0 6 

7 

n/a n/a 

n/a n/a 

n/a n/a 

n/a n/a 

FO IN3 

FO IN3 

nro F3 up 2xF 
to B 

F3 up 2xF 
to B 

I 
n/a n/a I none 

I 
n/a n/a I n/a 

I 
I 

n/a n/a I n/a 
I 
I 
I 

n/a n/a I n/a 
I 

QO IN3 down 

00 n/a n/a 

INO 03 up 

n/a 03 n/a 

I I 
F to Q 

none 

none 

none 

Q/2 
to Q 

none 

2xQ 
to 0 

none 

I 
Loads F0:3 to the O-Register. I 

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

I 
Generates BD0:3/BD4:7 output directly from! 
a MicroRAK A-Register. F0:3 output is to I 
a KicroRAK B-Register. I 

I 
F0:3 output is to a KicroRAK B-Register. I 

I 
F0:3 output is down-shifted and input to al 
KicroRAK B-Register: FO output, resulting! 
from the down-shift of the less I 
significant "icroRAK, wraps around as IN3 I 
input to the KSB of the more significant I 
KicroRAK. Q-Register out~ut is down- I 
shifted and again input to the Q-Pegister:I 
QO output, resulting from the down-shift I 
of the less significant Q-Register, wraps I 
around as IN3 input to the more I 
significant a-Register. I 

I 
F0:3 output is down-shifted and input to al 
KicroRAM B-Register as just discussed I 
above. I 

I 
F0:3 output is up-shifted and input to a I 
KicroRA! B-Register: F3 output, resulting! 
froa the up-shift of the more significant I 
fticroRAM, wraps around as IMO input to thel 
LSB of the less significant MicroRAK. I 
a-Register output is up-shifted and again I 
input to the O-Reqlster: 03 output, I 
resulting from the up-shift of the aore I 
significant Q-Reglster, wraps around as I 
IMO input to the less significant I 
O-Register. I 

I 
F0:3 output is up-shifted and input to thel 
KicroRA! B-Reglster as just discussed I 
above. I 

I 
+----+----+----+-----+------+------+-----+------+-----+-----+-----+------+-------------------------------------------+ 
* Every I6:8 value generates a BD0:3/BD4:7 output, provided the POE input to the I-Output KUX ls low. The letters n/a 

(non-applicable) denote a •don•t care• coabinatlon where the associated output ls in a high-impedance state. 
(Specifically, the shift pin is a TTL input internally connected to a 3-state output in the high-l•pedance state.) 
The terms up and down respectively refer to a shift up towards the !SB or a shift down towards the LSB. 
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4-2.3 Microprogram Sequencer 

As its name implies, the Microprogram Sequencer controls the 
sequence of microinstruction execution. Ref er to the block 
diagram of Figure 3-6. To output the 10-bit address (PA0:8, 
SPA9) to PROM for the next microinstruction to be executed, the 
Microprogram Sequencer receives three inputs: 

(1) Branch Address Bits CBRA0:9) 
(2) Condition Code CCC) 
(3) Sequencer Instruction Bits CSI0:3) 

From the Pipeline Begister, BRA0:9 supplies a 10-bit branch 
address for the next microinstruction to be executed by !DC 
controller circuitry. BRA0:9 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, instead 
of a branch address, BRA0:9 can supply a count value for 
iterations (repetitive executions) of a microinstruction loop. 

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

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

Figure 4-2 on the next page shows a functiona1 block diagram of 
the Microprogram Sequencer. The following paragraphs discuss the 
functional blocks and I/0 lines shown in the figure. 

Ca) 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 
BRA0:9. Or, as a Down Counter, it controls microinstruction 
loop iterations. Specifically, BRA0:9 loads the register 
with a count value of one less than the wanted number of 
iterations. Before each successive execution of a 
microinstrution loop, the Zero Detector examines the count 
for a zero 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 
CDRI), and Three-Way Branch CTWB) sequencer instructions in 
Table 4-8 use the register as a Down Counter.] 
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The Address/Down-Counter Register is loaded with either of 
two sequencer instructions from Table 4-8: Load Counter 
CLDCT) or Push Conditional Load CPCL). LDCT explicitly 
loads the Down Counter Register with a count value from 
BRA0:9. PCL conditionally loads the Address Register with 
a branch address from BRA0:9. 

+---------------------------------------------------------------+ 3804 PA0:8, SPA9 
i--------- ------------------------------------------------. 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I OUTPUT 

MUX 

INCREMENTER 

10 

( 

STANDARDJ 
SEQUENTIAL. 

.,....+
10

_---'-E-X_E_c_u_T_10_N..:....__ ___ ___. MICROPROGRAM 

ZERO 
DETECTOR 

COUNTER 
10 

STACK r--------.,..---1 POINTER 

ADDRESS/ 
.._+-----a-------1 DOWN-COUNTER .,._~-e-----+i--

10 BRA0:9 

BRA0:9 

REGISTER I 
I 
I 
I 
I 
I 

TO OTHER FUNCTIONAL 4 I 
BLOCKS TO EFFECT ~ l~NSTRUCTION/ccj:-/ ,~~:3 

I SEQUENCECONTROL _ DECODER ~ . 
I I 1------------------------------------------------------------+---------------------------------------------------------------+ 

Figure 4-2. Block Diaoram 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. 

Cc> 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 !DC logic. 
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(d) 5x10 Bit Stack with Stack Pointer 

This functional block stores return addresses for subroutine 
calls. It is a 5-level First-In/First-Out (FIFO) 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 instructions. 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 CCC), 
Push Conditional Load CPCL), and Conditional Call 2 Places 
CCC2) sequencer instructions. Pop operations are performed 
by the Decrement Repeat Loop (DRL), Conditional Return CCR), 
Conditional Jump and Pop CCJP), Loop on Fail (LOOP), and 
Three-Way Branch CTWB) sequencer instructions.] 

(e) Instruction/CC Decoder 

This functional block receives the Sequence Instruction Bits 
CSI0:3) and Condition Code CCC) input that control 
other-than-standard sequencing of microinstruction 
execution. Section 4-2.3.1 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 
control. 

(f) Output MUX 

Depending on the sequencer instruction received via SI0:3, 
the Output MUX selects an address from one of four sources: 

(1) BRA0:9 (direct data) 
(2) Address Register 
(3) Stack 
(4) Microprogram Counter 

For specific source inputs, refer to the list of sequencer 
instructions in Table 4-8. 
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4-2.3.1 Sequencer Instructions from SI0:3 

Sequencer instructions are input to the Microprooram Sequencer 
through four lines: SI0:3. (As discussed in Section 4-2.1.5, 
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 instructions. 

Table 4-8 lists and describe~ these instructions. By briefly 
scanning the descriptions in this table~ you can see that a 
conditional pass or fail test is used frequently to effect 
various operations. A pass condition occurs when the CC input is 
low~ a fail condition occurs when CC input is high. 
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Table 4-a. SI0:3 Input to Microprogram Sequencer 

+-----+------------------+-----------------------------------------------------------+ 
ISI0:31 INSTRUCTION NAME I DESCRIPTION 
I VALUE I (MNEMONIC> I 
+=====+==================+==========================================================•+ 

0 

2 

3 

4 

5 

6 

1 

8 

Jump-to-Zero 
CJZ) 

Conditional Call 
CCC) 

Unconditional 
Jump CJT) 

Conditional Jump 
Microcode (CJ) 

Push, Conditional 
Load CPCL) 

Conditional Call, 
2 Places CCC2) 

Conditional Jump 
Map CCKAP) 

Conditional Jump, 
2 Places CCJ2) 

Decrement, 
Loop CDRL> 

Repeat I 
I 
I 
I 
I 

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 Microprooram Counter now holds an address value of o. 

A conditional call to a subroutine, dependino on whether 
a condition passes or fails. If the condition passes, 
contents of the Microprooram Counter are pushed onto the 
Stack, and the microinstruction addressed by BRAOt9 is 
executed by the IDC looic. But if the condition fails, 
the next sequential instruction from the Microprooram 
Counter is executed by the IDC looic. 

An unconditional jump to the start of a new microprooram. 
As a result of this instruction, the microinstruction 
addressed by BRA0:9 is executed, and the Kicroprooram 
Counter is loaded with the BRA0:9 address plus one. 

A conditional jump or branch in microinstruction 
execution, dependino on whether a condition passes or 
fails. If the condition passes, the microinstruction 
addressed by BRA0:9 is executed. If the condition fails, 
the next sequential instruction from the Kicroprooram 
Counter is executed. 

Used primarily to set-up loop execution. It causes the 
contents of the Kicroprooram Counter to be pushed onto the 
Stack. Then the condition is tested to determine if the 
Down Counter is to be loaded. If the condition passes, 
BRA0:9 contents are loaded into the Down Counter to beco~e 
the count value. If the condition fails, the Down Counter 
is not loaded. 

A conditional call to one of two subroutines, dependino on 
whether a condition passes or fails. After the cont~nts 
of the Microprooram Counter are pushed into the Stack, th~ 
condition is tested. If it passes, the subroutine 
addressed by BRA0:9 is executedi i.e., the Output KUX 
selects the BRA0:9 address. If the condition fails, the 
subroutine addressed by the Address Reoister is executedJ 
i.e., the Output KUX selects the output of the Address 
Reqister. 

A conditional jump or branch based on the input of BRA0:7 
from Map PROK. The branch depends on a conditional test. 
If it passes, the next microinstruction addressed by 
BRA0:7 is executed. If it fails, the next sequential 
instruction from the Microproqram Coounter is executed. 

A conditional jump or branch to one of two locations, 
dependinq 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 BRA0:9 is executed. If it 
fails, the microinstruction at the address held by the 
Address Re9ister is executed. 

t 
I 
I 
I 
I 

' Repeats a microinstruction loop until Down Counter I 
contents equal zero. Stack contains the startin9 address I 
of the microinstruction loop. Before this instruction canl 
execute, the Down Counter must have been loaded with a I 

I 
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SI0:3 Input to Microproqram Sequencer 

+-·----+------------------+-----------------------------------------------------------+ 
ISI0:31 INSTRUCTION NAME I DESCRIPTION 
I VALUE I CM~EKON!C) I 
+=====+==================+===========================================================+ 

9 

A 

B 

c 

D 

E 

F 

Decrement, Repeat 
Instruction CDRI> 

Conditional 
Return CCR) 

Conditional Jump 
and Pop CCJP) 

Load Counter 
CLDCT) 

Loop on Fail 
(LOOP) 

No Operation 
(NOP) 

Three-Way Branch 
CTWB) 

value of one less than the wanted number of iterations. 
Before each loop, the Down Counter contents are examined: 
if contents do not equal zero, the Down Gaunter 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. BRA0r9 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: if contents do not 
equal zero, the Down Counter decrements and the BRA0:9 
address executes; if contents equal zero, 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 KUX takes the microinstruction address from the 
Microprogram Counter. 

A conditional loop termination with Stack maintenance, 
depending on conditional testing. If the test passes, the 
Stack "pops" and the microinstruction addressed by BRA0:9 
executes. If lt fails, the next sequential 
microinstruction from the Microprogram Counter executes. 

Loads the Down Counter with a count from BRA0:9 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 Micro~rogram 
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 TWB 
execution, the Down Counter value decrements by one and a 
conditional test occurs. If the test passes, the next 
sequential microinstruction addressed from the 
Microprogram Counter executesJ 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. 

+-----+------------------+-----------------------------------------------------------+ 

4-23 



47-032 ROO 

4-2.4 IDC Operational Cycle 

The !DC is a sequential state machine with a 16-MHz clock as the 
basic timing signal. All other timing signals are either 
divisions of th~ 16-MHz clock or summations of divisions. Refer 
to the !DC 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 OSC 
signal from which the other clock signals, also shown on sheet 
19, are derived. For brief descriptions of the clock signals 
shown on this sheet, refer to the table of mnemonics in Appendix 
A. 

An !DC operational cycle is 375 nanoseconds Cns), made up of six 
negative-going clock phases of 62.5 ns. Figure 4-3 illustrates 
this basic system timing. The following sections describe the 
!DC operations occurring for the operational phases of the IDC 
cycle. 

4-2.4.1 IDC Instruction Decoding Phase CCLK1) 

At the falling edge of CLK1, the Microprocessor (the two 4-Bit 
Slice Microprocessors) and the Microprogram Sequencer clock-in 
their respective fields of the 56-bit microinstruction. More 
specifically, the ~icroprocessor clocks-in the ALU instructions 
from !0:8, 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 !DC Instruction Cycle 

As shown in Figure 4-3, the IDC instruction cycle consists of 
three phases: 

(1) Interal !DC Operation 
(2) DMA Bus High 
(3) DMA Bus Low 

The following paragraphs discuss these phases of the instruction 
cycle. 
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+---------------------------------------------------------------+ 
3803 

.-~1------- INSTRUCTION CYCLE ---1------11._ .. I 
1

1NSTRucr10NI INTERNAL 
1

1 I DECODING I 10C OPERATION OMA BUS HIGH 

I I 

6 1 

I 

I CLK1l .... _ ... 

CLK2 

CLK3 

CLK4 1 

I 
I 

CLK5 1 

I 
CLK6J. 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
2 3 4 5 

I 
I 
I 
I 
I 

I 

~ 
I 

I 
OMA BUS LOW 

I 
I 

6 I 1 

I 

I 

I I 
+---------------------------------------------------------------+ 

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 
OMA transfer. During CLK23, the IDC RAM circuitry may be 
written or read with disk data. Also during CLK23, BDI00:5 
functions are active. These functions control the source 
and destination of BD0:7 data and provide numerous control 
signals. 
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NOTE 

As was shown in Table 4-2, under the MODE column, 
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 BD0:7 bus source, as determined by BDI00:5, can be the 
Serial-to-Parallel Converter, the General-Purpose Data 
Register, etc., as illustrated in Figure 3-6. During CLK23, 
the selected source data goes to the 
Microprocessor/Sequencer circuitry or to the RAM. 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 BDI00:5 function is a strobe, it performs one of the 
numerous control functions listed in Table 4-2. 

(2) DMA Bus High, and 
(3) DMA 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 less significant 
Clow) byte to or from RAM. 

If the DMA transfer is to the !DC, the IDC lines DOO:f5 
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 !DC, then the IDC lines 
000:15 send a halfword of data to SELCH. As above, this 
data is first stored in the DMA Data Register. So, during 
CLK45 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 IDC can 
simultaneously perform instruction execution and DMA 
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. Consequently 
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 
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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 !0:8 and the sequencer instructions on 
SI0:3 are latched, respectively, into the Microprocessor and the 
Microprogram Sequencer. Concurrent with the latching of these 
inputs, the next 56-bit microinstruction is latched into the 
Pipeline Register. 

The 10:8 and SI0:3 instructions decoded during the CLK1 phase are 
executed during the CLK23 phase. Also during CLK23, BDIOO:S 
contain a value whenever a microinstruction requires bus data 
I/O. When a data transfer from the Microprocessor onto BD0:7 is 
required, BDIOO:S determines either a source or a destination, 
but not both. See Table 4-2. If BDIOO:S determine a data source 
(Read Mode), the destination is the !DC RAM or the A/B registers 
of the ALU. If BDIOO:S 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, BDI00:5 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 BRA0:9 input. These inputs alter the normal sequence 
of microinstruction execution. Normally, microinstructions are 
executed from sequential PROM locations unless the CC and SI0:3 
inputs determine a branch address. 

The following paragraphs present three examples of typical 
Microprocessor/Sequencer operation. 

(1) Example 1 

Objective: 

Illustrate ALU-RAM interaction by adding the contents of an 
!DC RAM location to the contents of a Microprocessor 
B-Register. 
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Initial Conditions: 

(a) I0:8 contain a value of 502. From Tables 4-4 thru 4-7 
and Fiqure 4-1. A01:31 specifies register 4; B01:31 
specifies register 4. 

• 5 denotes an R-MUX source of LBD0:7 and 
source of A-Latch, which specifies 
Begister 4. 

an S-MUX 
MicroRAM 

• O denotes an ADD function of R-MUX input and S-MUX 
input. 

• 3 denotes an output over BD0:7 and a load of the 
same output to a MicroRAM B-Register. 

(b} PAM0:7 specify RAM address 87, the contents of which 
are to be added to B-Register 4. 

(c) SI0:3 contain a value of X'E' for NOP. 

(d) BDI00:5 contain a value of X'OO' for NOP. 

(e) BRA0:9 has no address. 

Operational Sequence: 

1. During CLK1, the Microprocessor decodes !0:8. 

2. During CLK23, these RAM controls are asserted: RAM 
Page Address Bits CPAGE13,23) and RAM Chip Enable 
(CENB). These assertions result in the contents of RAM 
location 87 being read into BD0:7 as LBD0:7 input to 
the Microprocessor. 

3. During CLK23, according to the IO:S value of 503, the 
Microprocessor adds LBD0:7 input data to B-Register 4. 

(2) Example 2 

Objective: 

Illustrate how the Microprocessor/Sequencer 
performs a branch within the microprogram. 

Initial Conditions: 

circuitry 

(a) I0:8 has a value of 001. From Tables 4-4 thru 4-7 and 
Figure 4-1: 
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• O denotes an R-MUX source of A-Latch and an S-~UX 
source of B-Latch. 

• O denotes an ADD function of R-MUX input and S-MUX 
input. 

• 1 denotes only an output onto BD0:7 from the ALU 
should POE be active. 

(b) POE input is inactive, inhibiting BD0:7 output from the 
ALU. Hence, the !0:8 instruction is effectively a "no 
op." 

Cc) SI0:3 has a value of X'3' for a Conditional Jump (CJ). 

(d) BRA0:9 specify PROM address 34 as the branch address 
for the conditional jump. 

(e) CC is low to indicate a pass condition for RSEL. 

Operational Sequence: 

1. During CLK1, I0:8 and SI0:3 are decoded. 

2. During the entire instruction cycle, RSEL is active 
(i.e., CC is enabled with a low) and BRA0:9 specifies 
the address. 

3. During CIK23, the Microprogram Sequencer sees an 
en~bled CC input and executes the SI0:3 input. The 
resulting 10-bit address output from the Microprogram 
Sequencer causes a PROM microprogram branch to address 
34. 

( 3) Exampl'e 3 

Objective: 

Illustrate how BDI00:5 lines put data onto the BD0:7 bus and 
into a ~icroRAM B-Register. 

Initial Conditions: 

(a) BDI00:5 has a value of X'OA' for an EDS signal to 
enable disk status. 

(b) !0:8 has a value of 543. From Tables 4-4 thru 4-7 and 
Figure 4-1. A01:31 specifies register 3; B01:31 
specifies register 3. 
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• 5 denotes an R-MUX source of LBD0:7 and an S-MUX 
source of A-Latch, which specifies ALU Register 3. 

• 4 denotes an AND function of R-HUX input and S-MUX 
input. 

• 3 denotes a load function of the resulting FO:F3 
to a MicroRAM B-Register. 

(c) SI0:3 have a value of X'E' for a NOP. 

Cd) RAMO:? have no address. 

(e) BRA0:9 have no address. 

Operational Sequence: 

1. During CLK1, the Microprocessor decodes ALU instruction 
543. 

2. During CLK23, the BDIOO:S function of EDS causes the 
contents of the Disk File Status Register to be output 
onto BD0:7 and to be input to the Microprocessor 
through LBD0:7. 

3. During CLK23, execution of the ALU instruction ANDs two 
values: the disk status input from LBD0:7 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/O. I/0 through the SELCH/MUX bus is either 
programmed or OMA. Section 4-3.1 discusses programmed I/O, and 
Section 4-3.2 discusses DMA I/O. For su~plemental 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 
Appendix A, and the 23 IDC schematic sheets of Appendix B. 
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4-3.1 Programmed I/O. 

The SELCH/MUX bus interface supports the standard addressing 
functions: 

• !DC or Disk File Address CADRS) 
• Receive Acknowledgment CRACK) 

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 selection. If the address input through 008:15 
pertains to this !DC or to an attached file, either rquals 
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 CCA8:15) or 
the File ~ddress CFA8:15) 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 two addressing functions described above, the 
SELCH/MUX bus interface supports the four. standard bus I/O 
functions: 

• Status Request (SR) 
• Output Command (QC) 

• Data Request (DR) 
• Data Available (DA) 

As illustrated in Figure 3-6, the IDC receives an SRO, OCO, DRO, 
or DAO signal into the Control Line Beceivers, where they are 
output to the Control Line Latches. The latched signal is 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 
!DC Function Lines CFUNC0:2). Table 4-9 lists the eight bus 
functions associated with FUNC0:2. 

The assertion of one of the FUNC0:2 functions enables the 
Register Select CRSEL) signal from the Function Encoding 
Circuits. During the Microprocessor/Sequencer 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. Afterwards, 
microcode responds with a Controller Sync CCONTSYNC) or File Sync 
CFILESYNC) to indicate successful completion of the received bus 
I/O function. 
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Table 4-9. FUNC0:2 Values for Encoded MOX Bus Functions* 

+---------+----------+------------------------------------------+ 
FUNC0:2 I FUNCTION I FUNCTION 

VALUE I MNEMONIC I NAME 
=========+==========+==========================================+ 

0 ILDR Idle Controller Data Request 

1 ILDA Idle Controller Data Available 

2 ILSE Idle Controller Status Request 

3 ClOC Controller Latched Output Command 

4 FLDP. File Data Request 

5 FLDA File Data Available 

6 FLSR File Status Request 

7 FLOC File Output Command 

+---------+----------+------------------------------------------+ 
* FUNC0:2 output is an octal value corresponding to one of the 

gight functions. (FUNC2 is the most significant bit.) Refer 
to Appendix A for further description of the specified 
mnemonics. 

Three of the bus functions -- SRO, DRO, and RACKO -- require the 
!DC to respond with output data to the processor. MUX Control 
Bits CMUX13,23) select the particular register whose contents are 
to be transferred through the Data Transceivers. (Refer to 
Appendix A for a description of these bits.) The Enable MUX 
Output CEBLOUT) signal goes active to transmit this data. 
However, to ensure sufficient time for the register contents to 
be propagated throuch the Data ~UX, EBLOUT goes active 50 ns 
after MUX13,23. 
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4-3.2 DMA I/0 

Microprocessor/Sequencer microcode initiates DMA I/O, a halfword 
transfer, by generating DMA Start CDMASTRT). If the transfer is 
a read oper~tion from IDC to SELCH, !DC RAM circuits are read in 
two sequences: 

(1) Load High Byte CLDHIBYT) loads the more significant RAM byte 
into the DMA Register (chip 6F, sheet 5). 

(2) Load Low Byte CLDLOBYT) loads the less significant RAK byte 
into the other DMA Register (chip SF, sheet 5). 

Once the RAM halfword is at the DMA Registers, SELCH Transfer 
CSELCHXFR) 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 SJ, sheet S). Then: 

(1) Read High Byte CRDHIBYT> loads the more significant SELCH 
byte into F.AM. 

(2) Read Low Byte (RDLOBYT) loads the less significant SELCH 
byte into RAM. 

Proper synchronization between SELCH and !DC 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, •••• The less 
significant 17J flip-flop is initially set high by IDC Read 
(READ) to establish this sequence. During the write operation 
from SELCH to BAM, the flip-flops ensure the sequential 
activation of the DMA and RAM transfer controls, as follows: 
DMAXFR, RAMXFR, DMAXFR, •••• The less significant 17J flip-flop 
is initially set low by IDC Write (WRITE) to establish this 
sequence. 

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: 

1. Writes the specified cylinder number to the selected disk 
file. 

2. Issues a Seek command to the selected disk file. 

3. Writes the specific head number to the selected disk file. 

4. Issues a Set Head command to the selected disk file. 

5. Writes the starting sector number to the IDC. 
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Ref er to Section 4-4 for further discussion of the above 
operations. Sections 4-3.2.1 and 4-3.2.2 futher discuss the OMA 
read and write operations. 

4-3.2.1 OMA Bead Operation 

Steps 1-10 below present the sequence of operations occurring 
with a OMA read, i.e., a read of a data sector from a disk file 
via !DC to SELCH. Figure 4-4 shows the timing signals involved 
with a OMA read operation; refer to Appendix A for further 
description of the mnemonics there. 

1. !DC receives a Read command Ca CMDO function along with 
associated input data) from the processor. !DC then reads 
a previously specified sector into RAM page 1. 

2. !DC receives a SELCH ORO function. 

3. Microprocessor/Sequencer microcode then asserts OMA Start 
CDMASTRT). 

4. DMASTRT assertion sets the OMA Go CDMAGO) flip-flop and 
line, and resets the Last Word (LASTWRD) flip-flop. DMAGO 
starts the DMA transfer from RAM (i.e., RAHXFR goes active). 

s. The Delayed DMA Go CDDMAGO) line ensures that the two bytes 
read from RAM are stored in the DMA Registers before being 
transferred to SELCH. During the RAMXFR operation, LDHIBYT 
loads the even RAM location of one byte to the OMA Register; 
LDLOBYT loads the odd RAM location of one byte to the other 
OMA Register. 

6. To start the transfer to SELCH, provided a DR is asserted 
from SELCH, these signals go active: SELCHXFR, DMAXFR, and 
XFERSYNCH. RAf,XFR goes inactive. 

7. A Sync Return CSYN) is output to SELCH after successful 
completion of the SELCH DR function. 

8. SELCHXFR remains asserted after the SYN output to prevent 
another OMA operation, just yet, for another SELCH ORO 
reception. XFRSYNCH, DMAXFR, and SYN go inactive. 

9. Transfer Done CXFRDONE) is asserted once the !DC completes 
another RAM transfer, inactivating SELCHXFR. 

10. RAM transfer repeats, starting at step 6 above, for each 
additional SELCH DRO function received. 
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Switching among RAM pages 1-3 during a DMA read operation is 
enabled with an active Maximum Sector Count CMAXADD). MAXADD 
indicates that all 256 bytes of the current RAM page have been 
read. Once MAXADD is active, another RAMXFR operation occurs to 
transfer the last halfword from the current RAM page to the DMA 
Registers. Then LASTWRD goes active, and a final DMAXFR occurs. 
Once this final halfword is transferred from the DMA Registers, 
DMAGO resets. Additional pages read from the disk file are 
transferred in the idential manner as discussed above. 

A DMA read operation ends normally by an active Partial Transfer 
(PARTIAL). PARTIAL indicates nonreception of a SELCH DRO for 3 
microseconds (us). More specifically, if the IDC receives no DRO 
from SELCH for 3 us during a DMA read operation, PARTIAL is 
asserted. Its assertion indicates a termination of SELCH 
transfer. 

4-3.2.2 DMA Write Operation 

Steps 1-10 below present the sequence of operations occurring 
with a OMA write, i.e., a write of a data sector to a disk file 
via IOC. Figure 4-5 shows the timing signals involved with a DMA 
write operation; refer to Appendix A for further description of 
the mnemonics. 

1. IDC receives a Write command CCMDO function with associated 
data) from the processor. 

2. !DC receives a SELCH DAO function. 

3. Microprocessor/Sequencer microcode then asserts DMASTRT. 

4. Step 3 sets DMAGO and resets LASTWRD. Activating DMAGO 
starts the D~A transfer from SELCH1 i.e., SELCHXFR, DMAXFR, 
and XFBSYNCH go active. 

5. Transfer Sync CXFRSYNCH) clocks SELCH DMA data into the OMA 
Registers. 

6. A SYN is output to SELCH after successful completion of the 
SELCH DA function. 

1. RAMXFR goes high: LDHIBYT loads the more significant byte 
of DMA data into the even RAM location1 LDLOBYT loads the 
less significant byte of DMA data into the odd RAM location. 

8. SELCHXFR remains asserted after the SYN output to prevent 
another DMA operation, just yet, for another SELCH DAO 
reception. XFRSYNCH, DMAXFR, and SYN go inactive. 

9. XFRDONE activates, clearing SELCHXFR once both bytes are 
written into RAM. 
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10. DMA transfer repeats, starting from step 5, for each 
subsequently received SELCH DAO function. 

Switching ~mong RAM pages 1-3 during a DMA write operation is 
enabled with an active MAXADD, which indicates that 256 bytes 
have been written to the current RAM page. Once MAXADD is 
active, another RAMXFR operation occurs to transfer the last 
halfword from the DMA Register to RAM. This final transfer 
activates LASTWRD to stop the DMA. LASTWRD gated with WRITE 
inactivates DHAGO~ Additional pages read from the DMA Registers 
are transferred in an identical manner. 

A DMA write operation ends normally by an active PARTIAL, which 
indicates nonreception of a SELCH DAO for 3 us. That is, if the 
!DC receives no DAO from SELCH for 3 us during a DMA write 
operation, PARTIAL is asserted. Its assertion indicates a 
termination of SELCH transfer. 

4-4 DISK FILE INTERFACE 

This portion of the IDC board intefaces Perkin-Elmer disk files 
with the IDC controller logic. Specifically, it works with the 
Microprocessor/Sequencer logic to generate necessary control 
sequences, data, and Error Correction Code (ECC). Sections 4-4.1 
thru 4-4.6 discuss the major operational areas required for disk 
file I/O. Figure 4-6 presents timing signals for the various 
control and address lines discussed in these sections. For 
supplemental descriptions, refer to Appendix A. 
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4-4.1 Unit Selection 

The first operation the interface must perform is disk file 
selection. To do this, the microcode places the unit select 
number (from RA~ paqe 0) onto BD0:7. From BD0:7, the 
microcode-generated Select Pulse CSEL) loads the unit select 
number into the Disk File Number Flip-Flop (chip 23, sheet 17). 
The Dual Line Driver (chip 18A, sheet 17) puts the disk file 
number onto the A-cable Unit Select Lines (USELO,USEL1). Next 
the microcode generates a Unit Select Tag (USTAG). To do this, 
the microcode generates BDIOO:S output specifying a Load Control 
Tag (LDCT) function; see Table 4-2. To ensure proper disk file 
selection, the microcode issues a BDIOO:S specifying an Enable 
Drive Select (ESE) function. This ESE latches the Unit Selected 
Taq CUSEL0:3) and enables it as Disk File Selected (SEL0:3) onto 
BD0:7. Finally, the microcode compares SEL0:3 with the actual 
Driver Select Bits 13 and 23 (DRV13,23) value. They should match 
to indicate proper selection. 

4-4.2 Selecting Disk File Cylinder and Head 

The next operation in any read or write operation is to correctly 
position the disk file heads to the correct head and cylinder 
address. To position the heads, the microcode issues two BDIOO:S 
outputs: the first specifies a Load Disk Data Bus CLDCB); the 
second specifies an LDCT. The LDCB loads the head address, 
latched in the Load Disk Bus Register (chip 15E, sheet 14), to 
BD0:7 and transmits it over the A-cable. The LDCT sends a 
Select-Head Tag CSHT), latched in the Load Disk Control Tag 
Register (chip 16E, sheet 15), to BD0:7 and transmits it over the 
A-cable. 

Likewise, to select the particular cylinder, microcode issues a 
BDIOO:S specifying an LDCB and another BDIOO:S specifying an LDCT 
for the Select Cylinder Tag CSCT). See Table 4-2. Since 
cylinder selection may take up to 65 milliseconds (ms), the IDC 
goes idle once the SCT is issued. The IDC is then free to 
perform another command if the processor should issue one. While 
in the idle state, the ALU checks for a Seek End (SKEND) from any 
disk file with the SHT in progress. To do this, the microcode 
issues a BDI00:5 Enable Seek End (ESE) and loads SKEND onto BD0:7 
via the Selected Seek-End Register (chip 16C, sheet 15). 

4-4.3 Disk File Status Check 

When the processor requests a disk file status check, the IDC 
first ensures the particular disk file is currently selected. If 
that file is not selected, IDC selects it. The status of the 
disk file is latched by BDIOO:S Enable Disk Status (EDS) and put 
onto BD0:7 via the Enable Disk Status Register (chip 15C, sheet 
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14). The !DC then maps these status bits into the corresponding 
status bits for the 3200-Series processor. 

4-4.4 Decoding Index and Sector Pulses 

During various read/write operations, the !DC must decode Index 
CINX) and Sector (SECT) pulses. INX pulses received from the 
B-cable are multiplexed into the Disk Drive Index Pulse (INDEX) 
via the Selected Index MUX (chip 12A, sheet 16), depending on the 
selected disk file. Likewise, the SECT pulses from the B-cable 
are multiplexed into the Sector Pulse (SECTOR) via the Selected 
Sector MUX (chip 12A, sheet 17), according to the selected drive. 
INDEX and SECTOR are output onto BD0:7 under microprogram control 
via the Enabled Disk Status Register (chip 15C, sheet 14) and 
Disk Status Clear and Enable CDCL). 

4-4.5 Disk File Read Data Path 

Once disk file heads are positioned over the data field of the 
sector to be read, microcode activates the Read Gate CRGATE). 
Then, Read Data CROAT) and Read Clock CRCLK) from the selected 
disk file are received through the B-cable. Data read from the 
disk is selected by the 8-to-1 MUX (chip 9A, sheet 16), emerging 
as Read/Write Clock CRWCLK). 

SDATA is clocked into the Serial-to-Parallel Converter (chips 14K 
and 15K, sheet 18) by RWCLK. When a sync word is detected here, 
SYNC goes active to enable the Byte Synchronizer (chip 22R, sheet 
7) to generate Data Register Ready CIPRDY). IPRDY indicates the 
Serial-to-Parallel Converter contains two bytes of data to be 
written to !DC RAM. Microcode, which monitors IPRDY, then 
generates XFERHI and XFERLO to enable the less significant and 
more significant byte of read data to be transferred over BD0:7 
to the IDC RAM. This halfword transfer occurs repeatedly until 
a full sector of 256 bytes are read. The same serial data is 
also fed to the ECC circuitry (sheet 11) as Read Serial Disk Data 
CRSRO) for accumulation and comparison. 

4-4.6 Disk File Write Data Path 

When the heads are positioned over the data field of the sector 
to be written, microcode turns on the Write Gate CWGATE). At 
this time, the microcode will have filled the Parallel-to-Serial 
Converter (chips 14J and 15J, sheet 18) with the first two bytes 
of RAM data to be written to the sector. To fill the 
Parallel-to-Serial Converter with a halfword, microcode issues a 
BDI00:5 Transfer Low Byte CXFERLO) and Transfer High Byte 
CXFRHI). The less significant byte is loaded into the Write 
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Shift Register (chip 14F, sheet 18) from BD0:7. The more 
significant byte is loaded into the other half of the Write Shift 
Reg is.ter (chip 15F, sheet 18) from BOO: 7. 

The Byte Synchronizer (chip 22R, sheet 7) generates Bit 151 
Inverted (09R08) to control the loading and shifting of the 
Parallel-to-Serial Converter. When 09R08 is low and RWCLK jumps 
to high, data from chips 14F and 15F are loaded into the 
converter. When 09R08 is high and RWCLK jumps to high, data from 
the converter is serially shifted. Thus, the Serial-to-Parallel 
Register is loaded by RWCLK and shifted for fifteen RWCLK 
periods. 

Data emerges from the registers as Write Serial Data (WSR) and 
qoes to the Data 8-to-1 MUX (chip 9A, sheet 16). The asserted 
WGATE signal causes this data to emerge as Serial Read Data 
(SDATA). SDAT~ is fed into the Shift Register (chip 14K, sheet 
18) and is shifted with RWCLK to produce RSRO. RSRO now goes to 
the Data/ECC ~elector (gate 18R01, sheet 7), where it emerges as 
WDATA to be sent to the selected disk file over the B-cable. 
WDATA is also fed to the ECC Input (gate 16R04, sheet 11), where 
it is used to form the ECC. 

The parallel-to-serial halfword transfer repeats until 256 bytes 
of data are written to the sector. Microcode then enables ECC 
Feedback Bit 31 CECC31), the output of the ECC Registers, onto 
the WDATA line. Consequently, the 32-bit ECC is appended to the 
sector of write data. 

4-5 ERROR CORRECTION CODE CECC) CIRCUITRY 

This circuitry, although part of the IDC controller Logic of 
Figure 3-6, is discussed here, after the disk file interface, 
because of its logical association. 

The ECC circuitry shown on Sheet 11 of Appendix B uses this 
formula to generate a 32-bit ECC: 

x32 + x23 + x21 + x11 + x2 + 1 

During a write operation, the ECC circuitry appends the generated 
ECC to the sector written to a selected disk file. During a read 
operation, the ECC circuitry compares the generated ECC with the 
ECC appended to the sector read from the selected disk. Whenever 
a mismatch occurs during this comparison, the ECC Error Detection 
Bit CBITSR) becomes active Clow). 

The following operations occur for ECC generation during a disk 
file write: 

1. The ECC Registers (sheet 11) are initialized by a shift of 

4-42 



47-032 ROO 

32 0-bits from the Phase Lock Oscillator (PLO) field of the 
formatted disk media. 

2. ~icrocode sets the Accumulate ECC (ACCECC) signal. 

3. Serial Data CRSRO) to be written to a disk sector is fed 
through the ECC Registers. The first 1-bit input sets ECC 
contents according to the above generation formula: i.e., 
the first 1-bit sets the 32nd, 23rd, 21st, 11th, and 2nd 
flip-flops. 

4. ~ach additional bit causes mixing, or accumulation. 

5. Once the ECC Registers accumulate the last bit 0£ the sector 
to be written, microcode asserts ECC Off (OFF) to place the 
registers into the shift mode. Consequently, the ECC is 
appended to the written sector. 

The following operations occur for ECC generation/comparison 
during a disk file read: 

1. The ECC Registers (sheet 11) are initialized by a shift of 
32 0-bits from the Phase Lock Oscillator (PLO) field of the 
formatted disk media. 

2. Microcode sets the Accumulate ECC (ACCECC) signal. 

3. Serial Data CRSRO) read from a disk sector is fed through 
the ECC Registers. ECC accumulation begins with the first 
1-bit after the sector sync word. This bit sets ECC 
contents according to the above generation formula. 

4. Each additional bit causes mixing, or accumulation. 

5. Once the ECC Register accumulates the last bit of the read 
sector, the ECC appended to that sector is compared to the 
newly accumulated ECC. The comparison is accomplished by 
shifting the 32-bit ECC into the ECC Registers. 

6. If the two ECCs match, BITSR remains inactive (high) and the 
ECC Registers contain only zeros. The current sector, just 
loaded into IDC RAM, is enabled for OMA transfer. 

7. 

a. 

If the two ECCs mismatch, indicating 
goes active (low) and the ECC 
non-zero. 

an ECC 
Register 

error, BITSR 
contents are 

Microcode automatically rereads the same 
error persists, microcode implements 
discussed below. 

sector. If the 
ECC operation as 

9. To internally correct an ECC error of 11 bits or less, the 
microcode: 
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a. Generates BDIOO:S Load ECC Low CECCLO), which results 
in ErC21:23 being read onto BD5:7 of the BD0:7 bus. 
(See Table 4-2, BDIOO:S value X'02'.) These three 
"syndrome" bits, needed to perform the correction, are 
stored in RAM. 

b. Generates BDIOO:S Load ECC High CECCHI), which results 
in ECC24:31 being read on to BOO:?. (See Table 4-2, 
BDI00:5 value X'03'.) These eight syndrome bits, 
needed to perform the correction, are also stored in 
RAM. 

c. Shifts the ECC Register, still containing the syndrome 
bits, 40,907 times to initialize it to the first bit 
position of the read sector, wh~ch is now in the 
current RAM page. 

d. Shifts the FCC Register one bit at a time -- up to 
2,04R bit shifts. After each shift, microcode examines 
BITSR for a low (error) setting: 

If BITSR is low, the microcode ORs the ECC21:31 
syndrome bits with eleven bits in RAM, starting at the 
same bit position. This operation implements the 
correction. Execution now repeats from step (5). 

If BITSR is not found as low throughout the 2,048 
shifts, an additional 32 bit shifts are examined to see 
if the error occured in the 32-bit ECC itself. If 
BITSR equals low here, the error occurred in the ECC, 
thus the data was read correctlyi execution repeats 
from step 5. However, if BITSR is still not found as 
low, an uncorrectable ECC error exists. The IDC 
controller status will be set to X'OB'. Refer to 
Perkin-Elmer Publication 50-007 for further description 
of this status. 

4-44 



47-032 ROO 

APPENDIX A 

TABLE OF IDC MNEMONICS 

The following pages contain the mnemonics found in the IDC 
schematics of Appendix B and discussed throughout Chapters 1 thru 
4 of this manual. The SOURCE column in this table specifies the 
sheet number and grid coordinates of the location for each 
mnemonic. 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
I MNEMONIC I SOURCE I NAME COMMENT 
+=============+======+===========================================+===================================================+ 

ACCECC1 7C4 

ADRS01 3B8 

ADRS1 3D8 

ADRSYNO 3N9 

AE/OE1 8L4 

ANYCRY1 13M1 

AR01:31 9H2 

ASFRV000:30 17DS 

ATN01 3K3 

A01:31 9!!2 I 

BAOE1 13C9 

BD01:71 12C6 

BDI001:51 8K9 

BITONO 6B1 

BIT151 7F3 

Accumulate ECC 

IDC or Disk File Address 

Received ADRSO 

Address Sync 

RAK Address Enable 

Carry into ALU 

ALU A-Register Selection Bits 0-3 

Disk Drive Write Clocks 0-3 

Attention 

A-Register Address Bits 0-3 

Inverted RAM Address Enable 

8-Bit Microprocessor Data Bus 

Bus Data I/0 and Control Bits 0-5 

~asked CC Bit 

Carry Bit 15 

Allows ECC generation. 

Input from the processor to select a device CIDC 
or disk file) for an I/O operation. Data bits 
D080:150 contain this address. 

Indicates an active ADRSO signal. 

A sync return for address selection. 

Gates the address lines to the RAK. That is, it 
selects the RAK address source: a high selects 
RAK0:7 from the Pipeline Register, or a low 
selects RAK0:7 from the RAK Address Counter. 

The carry generated from the previous ALU cycle or 
or the microcode. 

A01:31 before the Pipeline Register. 

Output to disk files. 

Output to the processor to signal an interrupt 
pending. 

A 4-bit binary value for selecting one of the ALU 
registers as the source A-register. 

AE/OE1 inverted. 

The main data path among the functional blocks of 
the IDC. It buses various data and control bytes. 

A 6-bit code that controls the source and 
destination for BD0:7 and provides numerous 
control signals. Refer to Table 4-2 for detailed 
description. 

Masked condition-code bit of the disk file status. I 

Carry bit from the Serial-to-Parallel Converter 
for synchronizing microprocessor data with serial 
disk data. 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
MNEMONIC I SOURCE I HAKE COMMENT I 

+=============+======+===========================================+===================================================+ 
I 

BITSR01 1112 I 
I 

BL 6K8 I 
I 

BRA01:91 1016 I 
I 
I 
I 
I 
I . 

BUSAOEO 1309 

BUSSWO 6G3 

BUSYA1,B1 14A6 

BUSY1 14D6 

BOOY1,BOOZ1 14K-, 
thru 15M-

B10Y1,B10Z1 

801:31 9K5 

CARRY31 12C3 

CARRY71 12E3 

CA081:151 3C2-

I 
I 

ECC Error Detection Bit 

Reset SELCH Transfer 

Branch Address Bits 0-9 

LDR Counter RAK Address 

Bus Switch 

Differential Dual-Port Busy 

Busy Signal 

Differential Data Bus Bits 0-10 

B-Reoister Address Bits 0-3 

Carry Bit 3 

Carry Bit 7 

Controller Address Bits 8-15 

A zero indicates a data read error. 

Terminates DKA transfer to/from SFLCH. 

A 10-bit branch address to the Microprogram 
Sequencer. When output from the Pipeline 
Register, BRA0:9 specify the location of the next 
microinstruction to branch to. BRA0:9 also load 
the Microprogram Sequencer with a count value for 
loop iteration. When output from the Kap PROM, 
BRA0:7 provide constant data or a branch address 
for a map jump. 

Selects the LDR Counter as the RAK address. 

Output to SELCH to indicate IDC support for the 
"new• high-speed SELCH protocol, with an I/O Bus 
Switch. Pins W1 and W3 on the IDC board should be 
strapped for this support. t 

Informs this IDC that a disk file has been 
acquired ~Y another IDC. (Applicable only to 
dual-port operation.) 

Received from disk file. 

Output to disk files for control and address data. 
B10Y1,B10Z1 is a spare. These lines are altern­
ately referred to as B00:10. Refer to Tables 3-1 
and 3-2 for further description. 

A 4-bit binary value f.or selecting one of the ALU 
registers as the source/destination B-register. 

Carry-out associated with the last operation of 
of the less significant ALU slice. 

Carry-out associated with the last operation of 
the more significant ALU slice. 

IDC address (of this controller) to be sent as 
KD08:15 input to the Data Transceivers or to the 
processor along with the SYRO signal. 

' I I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
I MNEMONIC I SOURCE I NAME I COMMENT 
+=============+======+===========================================+===================================================+ 

CBI TO 14J2 

CBIT1 14J2 

CCL KO 1903 

CCKUXP1 602 

cco 12H1 

CENBO 1218 

CINTCLRO 10J3 

CINT1 416 

CIN1 9K9 

CLK10:60 19J2 

CLK12DO 19K3 

CLK12345D1 19G1 

CLK150,151 19M2 

CLK230,231 19M3 

CLK34DO 19K3 

CLK450,451 19M3 

Data Bit O 

Data Bit 1 

Gated 10-MHz Clock 

CC KUY Output 

Condition Code 

RAM Chip Enable 

Internal Clear 

Controller Interrupt 

Carry-In 

Clock Phases 1-6 

Delayed Clock Phase 

Delayed Clock Phase 

Clock Phase 1/5 

Clock Phase 2/3 

Delayed Clock Phase 

Clock Phase 4/5 

1/2 

1-5 

3/4 

With CTAG3, it indicates an ongoinq write 
operation to a disk file; i.e., when both CTAG3 
and CBIT are high, a write is in progress. 

With CTAG3, it indicates an ongoing read 
operation to disk file: i.e., when both CTAG3 
and CBIT are high, a read is in progress. 

Used to generate timing signals within the IDC. 

The multiplexed condition code resulting from 
the disk file status. 

Indicates a pass or fail for one of eight 
conditions. The Microprogram Sequencer uses CC 
for a "next address" calculation, like a 
conditional branch or return. See KA:KC. 

Enables RAM output onto BD0:7. 

Resets SECTOV, the Watchdog Timer, and various 
statuses of the IDC. 

Indicates the controller portion of the IDC is 
generating an interrupt to the processor. 

Microcode-generated carry input to the ALU. 

One of six 62.5-ns phases of the 375-ns IDC cycle. 

' Delayed summation of CLK10 and CLK20. I 
I 

The clock phase feedback to the input stage of the 
Clock Generator to r•oenerate the other clock 
sic;inals. 

Summation of CLK10 and CLK50. 

Summation of CLK20 and CLK30. 

Delayed summation of CLK30 and CLK40. 

Summation of CLK40 and CLKSO. 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
KNEKONIC I SOURCE I MAME COMMENT 

+=============+======+===========================================+===================================================+ 
CLK641 19K2 

CLOCO 316 

CL0701 3B9 

CKD01 3J4 

CNT1 816 

=CONT 3E6 

CONT AC KO 4N5 

CONTSEL1 3H6 

CONTSYNCO 3E8 

CONO 5!5 

CRSTO 19F7 

CTAG31 15J8 

CTLOPTCL1 3F5 

CTY1,Z1 15M-

Clock Phase 6/4 

Controller Latched Output Command 

Early Power Failure 

Command 

RAM Page Counter Enable 

Equals Controller 

Controller Acknowledge 

Controller Selected 

Controller Sync Return 

Microcode Clear to Zero 

Controller Reset 

Control Tag 3 

Controller in Optional Protocol 

Differential Control Tag 

Summation of CLK60 and CLK40. 

Indicates a received CKDO signal from the 
processor, e.g., Read, Write, or Format Sector. 

Input from the processor to signal an imminent 
power failure. 

Input from the processor ·to signal the presence 
of a command on data bits 0080:150. 

When high, it enables the RAM Page Counter to 
increment to the next page. 

Indicates that the received controller address 
matches the address of this IDC. Also, it 
indicates that the FUNC0:2 bits apply to this 
selected IDC. 

An acknowledgment from the processor for the 
controller address of this IDC. 

Indicates the processor has selected the 
controller address of this roe. 

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

Internally resets the IDC and causes the 
to go to zero. 

microcode I 

' I Either an EXTCLR or an OCRST. 

Causes execution of the disk file function 
associated with the contents of BOO:B09. See 
Table 3-1. 

See OPTPTCL1. 

Output to disk files to indicate that bus lines 
B00:09 are supplying a driver command. 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
!!NE!ONIC I SOURCE I NAME COMMENT I 

+=============+======+===========================================+===================================================+ 
DAR1 

DATA001:071 

DATA081:151 

DA01 

DA1 

DCLO 

DD MAGOO, 1 

DEO 

DLYSUS1 

DLYSYNCO 

DMAGOO, 1 

DMASRO 

D!USTRTO 

1 
I DMAXFR1 
I 
I DMA130,230 
I 

I 
I 

7H7 

5G2-

SGS-

3J2 

3K2 

5!!7 

6C7 

5K3 

619 

6M2 

6J6 

I 6H1 
I 
I 5K5 
I 
I 
I 6S5 
I 
I 12KB 
I 

Data Available or Requested 

Data Eits 0-7 

Data Bits 8-15 

Data Available 

DAO Received 

Disk Status Clear and Enable 

Delayed OMA Go 

Data Enable 

Delay 3 Microseconds 

Delayed Sync Return 

DMA Go 

DKA Status Request 

1 DMA Start 
I 
I 
I DKA Transfer 
I 
I DMA Bits 13 and 23 
I 

Indicates a DAO or a ORO received from the SF.LCH 
during a DMA. 

More significant byte of DMA data to be sent to 
SELCH. 

Less significant byte of DKA data to be sent to 
SELCH. 

Input from processor or SELCH to inform the IDC of 
a write operation to the selected !DC or disk 
file. Data is available on data bits 0000:150. 

Output resulting from a DAO input. 

Clears various counters and registers associated 
with the disk file interface. 

A delayed DMAGO signal -- a one-buffer delay 
on a read operation. 

Reads the Kap PROM Register to BD0:7. 

I 
I 
1 
I 
I 
I 

' 

' I 1 
Sets Partial Flip-Flop if SELCHOAR1 is not I 
received within 3 us and if the Partial Counter I 

f is not enabled. I 
I I 
I Either the OMA sync signal to the SELCH (resulting! 
1 from SELCHSYN) or the interrupt-acknowledgment I 
I signal (resulting from OURACKO) to the processor. I 
I I 
I Indicates that the IDC is performing a DMA I 
I transfer to the SELCH. ) 
l I 
I A status request from the SELCH to this idle IDC. t 
I J 
1 Microcode bit to start DMA operation. It sets thef 
I DMAGO Flip-Flop and resets the LASTWRD Flip-Flop. f 
I I 
1 Indicates an ongoing OKA transfer. I 
I I 
I DMA RAM-page bits, encoded~ I 
I I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
MNEMONIC I SOURCE I NAME COMMENT 

+=============+======+===========================================+===================================================+ 
DRV131:231 17K4 

DR01 3J2 

DR1 3K1 

DSBCRYO 13J1 

D000:150 4E-

D001:151 4E-

EBLD01:41 5J7 

EBLOUTO 4G3 

EBLPRTL1 6H9 

EBLTCLKO 1409 

ECCCLK1 7M3 

EC CHIO 5K3 

ECCLOO 5K3 

ECC001:311 11-

ECC311 11A6 

Drive Select Bits 13 and 23 

Data Request 

DRO Received 

Disable Carry 

Data Bits 0-15 

Received-Data Bits 0-15 

Enable-Decoder Bits 0-4 

Enable P.UX Output 

Fnable Partial 

Enable Clock 

ECC Clock 

Load ECC High 

Load ECC Low 

ECC Output Bits 0-21 

ECC Feedback Bit 31 

Two binary bits to select one of four disk files. 

Input from procesor or SELCH to inform the !DC of 
a read operation from the selected !DC or disk 
file. Data is requested from 0000:150. 

Output resulting from ORO input. 

Clears CARRY?. 

I/0 consisting of data, an address, a command, or 
a status. 

Output correspondinq to 0000:150 for received data 
from the SELCH/MUX bus. 

Select one of the five BDIO Decoders (the 3-8 
decoders). 

Enables MUX bus data output, i.e., sets the 
transceiver mode to transmit or receive. 

Enables the Partial Counter to determine if a 
partial DKA has occurred. 

Can be used in an IDC developmental system to 
disable the 16-MHz clock and to enable TSTCLK. 

Clock to ECC circuitry for generating correction 
code. 

Indicates the more significant byte of the FCC 
syndrome is loaded onto BD0:7. Specifically, it 
reads ECC24:31 to BD0:7. 

Indicates the less significant byte of the ECC 
syndrome is loaded onto BD0:7. Specifically, it 
reads ECC21:23 to BD5:7. 

The 32 bits of the ECC Generator. 

' The 32nd bit of ECC fed back into ECC circuitry. I 
I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
I MNEMONIC I SOURCE I NAME I COMMENT I 
+=============+======+===========================================+===================================================+ 

EDSO 

EOXFR1 

ESEO 

ESTBRAO 

EXTCLK1 

EXTCLRO 

FAULTA1,B1 

FAULT1 

FA081:151 

FILEACKO 

FILESEL1' 

FILESYNCO 

=FILE1 

I FILE130,131 
I and 
I FILE230,231 
I 

5K5 

6R4 

5K5 

5K6 

19C4 

3H7 

14A1 

14D2 

3G1 

4N6 

3J1 

319 

3F6 

3H8-

Enable Disk Status 

End Of Transfer 

Enable Seek End and Drive Select 

Establish Branch Address 

External Clock 

External Clear 

Differential Fault 

Disk Drive Fault 

File Address Bits 8-15 

File Address Acknowledqe 

File Selected 

File Sync Return 

Equals File 

File Address Bits 13 and 23 

Indicates that the Disk File Status Register is 
loaded onto BD0:7. 

Inverted PARTIALO input. 

Indicates that the Seek-End/nrive-Select Register 
is loaded onto BD0:7. 

Enables disk status into the Condition Code MUX. 

A test clock siqnal associated with TSTCLKO. 

An externally generated IDC reset resulting from 
the ORing of three signals: TESTCLRO, SCLRO, and 
CL070. 

Input indicating a fault condition at a disk file. 

Indicates that the selected disk file is 
experiencing a fault condition. 

File address to be sent as MD081:151 input to the 
Data Transceivers, or to be sent to the processor 
along with the sync signal SINO. 

An acknowledgment from the processor for one of 
the disk file addresses of this IDC. 

Indicates the processor has selected one of the 
disk file addresses of this TDC. 

Indicates that an attached disk file has properly 
f accepted and responded to a control line signal. 
I 
I Indicates that the received file address matches 
I the address of a disk file at the IDC. It also 
I indicates that the FUNC0:2 bits apply to a 
f selected disk file. 
I 
I Tvo binary bits with one of the four disk file 
I addresses (0-3). 
I l 
I I 
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MNEMONIC I SOURCE I NAME COMMENT I 

+=============+======+===========================================+===================================================+ 

FINT1 416 

FLDAO 317 

FLORO 317 

FLOCO 318 

FLSRO 317 

F!TENBL1 3G6 

FOUNDO 5K8 

FUNC00:20 3N6 

F=O 12F2 

G~EO 12K1 

GOTOOO 19K6 

GPD081:151 5F9 

HOLDO/PICKO 17K2 

File Interrupt 

File Data Available 

File Data Request 

File Output Command 

File Status Request 

Format Enabled 

Sector Found 

IDC Function Lines 0-2 

Function Equals Zero 

Gated Map PROM Enable 

Go to Address· Zero 

General-Purpose Data Bits 8-15 

Power Sequence Hold/Pick 

Indicates a disk file is generating an interrupt 
to the processor. 

Indicates a disk file received a DAO signal from 
the processor. The data available is the cylinder 
or head address of the currently selected disk 
file. 

Indicates a disk file received a DRO signal from 
the processor. Consequently, the disk file 
returns an RPS or an X1 FE 1 to the processor. 

Indicates a disk file received a CMDO signal from 
the processor, e.g., Seek, Set Head, or RTZ. 

Indicates a disk file received an SRO signal from 
the processor. As a result, the IDC returns the 
status of the currently selected disk file. 

Indicates that toqgle-8 of the File-0 Address 
Switch is pushed down to the 1-position to enable 
IDC formatting. 

Test point to indicate whether or not the IDC has 
found the sector to be writtten to or read from. 

One of eight encoded functions output to BD0:7. 
See Table 4-9. -

Indicates ALU computation equals zero. 

Enables the Map PROM outputs onto BRA0:7. 

Forces microcode to address zero. 

Control data to be sent as !0081:151 input to the 
Data Transceivers. 

Two lines with vhich the processor 
"picks and holds" the power sequencing capability 
for disk files in the remote mode. When the 
processor is turned on, IDC logic applies a 
ground to these lines to sequentially pover-up thel 
attached disk files. I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
I MNEMONIC ISOURCEI NAME COMMENT 
+=============+======+===========================================+===================================================+ 

HWO 

ID1E0,1 

I1DAO 

I1DRO 

I1SRO 

INDEX1 

INGPG1 

INTCLK1 

INTCLRO 

INTDATAO 

INTREQ1 

INXOA1,0B1 
thru 

INX3A1,3B1 

IPRDY1 

6F2 Halfword Mode 

6D9 Controller Idle 

315 Idle Controller Data Available 

a 

315 Idle Controller Data Request 

316 Idle Controller Status Request 

16!2 Disk-Drive Index Pulse 

13C8 Enable Page Counter Increment 

19C3 Internal Clock 

10M3 Internal Clear 

5K5 Interrupt Data 

4K3 Interrupt Request 

16H1-I Differential Index 
I 
I 
I 

7F4 I Data Reqister Ready 
I 
I 
I 
I 

Output to SE1CH indicatinq that this IDC is a 
halfword-oriented device. 

Indicates !DC not performinq any operation. 

Indicates a received DAO siqnal from the processor 
while the IDC was idle. Specifically, it 
indicates the processor has data (sector number> 
to be written to the IDC. 

Indicates a received DRO signal from the processor 
while the !DC was idle. Serves no function~ just 
results in zero beinq returned to the processor. 

Indicates a received SRO signal from the processor 
while the !DC was idle. It directs the !DC to 
return the current !DC status to the processor. 

Indicates that the index pulse is beinq 
received from the selected disk file. 

Enables the Paqe Counter to be incremented while 
sectors are read from a disk file. 

A 16-KHz siqnal associated with OSCO. 

Internally qenerated !DC reset signal. 

Loads Interrupt Register with data. 

Indicates that this IDC is requesting an interrupt 
from the processor. 

Input from a disk file to mark the leading edge 
of sector zero for every disk revolution. 

For a read it indicates the Serial-to-Parallel 
Converter contains the two bytes of data written 1 
to the IDC RAK. For write, it indicates the I 
Parallel-to-Serial Converter is empty. i 

I 



+-------------+------+-------------------------------------------+---------------------------------------------------+ 
MNEMONIC I SOURCE I NAME COMMENT 

+=============+======+===========================================+===================================================+ 
IPRY0,1 

I01:81 

LA STD AO 

LASTWRD1 

LBD01:71 

LDA1 

LDCBO 

LDCTO 

LDDKA0,1 

LDDSKO 

LDHIBYT1/ 
LDLOBYT1 

LDPAGEO 

LDR1 

LKE1 

LOC1 

LOFO 

3K4 Input Feady 

9N6 ALU Instruction Bits 0-8 

6J5 Last Data Available 

6K7 DMA Last Halfword 

12K1 Latched Bus Data Bits 0-7 

3N2 Latched Data Available 

5N3 Load Disk Data Bus 

5N3 Load Disk Control Tag 

5N3 Load D~A 

5N3 Load Disk 

6C6 Load High/Low Byte 

5N3 Load RAK Page.Number 

3M1 f Latched Data Request 
I 

12L4 I Latched KEO 
I 

3N3 I Latched Output Command 
I 

SNS I Clear Diagnostic 
I 
I 

Indicates the Write Shift Register CWSR) is 
filled or that the Read Shift Register CRSR) is 
emptied. 

The nine instruction bits required by the ALU to 
perform an operation. See Tables 4-4 thru 4-7 for 
further description. 

Indicates the last DAO signal received from SELCH 
during a DMA transfer. 

Indicates the last halfword of a sector is being 
DMAed via SELCH. 

Latched data from BD0:7 for ALU input. 
Or, as input to the Kap PROM, LBD01:71 causes 
output of either constant data or a microroutine 
address. 

Latch signal corresponding to DA input. 

Loads disk Data Bus Bits, B00:07. See Table 4-2. 

Loads control tags and B08:09. See Table 4-2. 

Loads RAK page and mode (read or write) into DKA. 

Loads the Bus RAK-Address Counter for disk I/O. 

Loads the halfword data registers for MOX bus I/0 
from BD0:7. 

Causes the RAK page number to be loaded from 
BD0:7. 

Latch signal correspponding to DR input. 

Latch signal corresponding to MEO. 

Latch signal corresponding to the OC input. 

Causes the Diagnostic Flip-Flop to reset and 
and the Error LED to go off. 



+-------------+------+-------------------------------------------+---------------------------------------------------+ 
MNEMO~IC I SOURCE I NAME COMMENT 

+=============+======+===========================================+===================================================+ 
LONO 5N4 Turn On Diaqnostic 

LP131:231 12H8 Page Counter Bits 

LSR 3N2 Latched Status Request 

~AXADD01 6H8 Maximum Sector Count 

!AXADD11 13D2 Maximum Address Counter 1 

MAXADD21 13D4 Maximum Address Counter 2 

MA1:KC1 8K7 Condition Code MUX Selection Bits A-C 

MCE1 ~LS RAM Chip Enable 

KD081:151 4C- Multiplexed Data Bits 

MECO 5M7 Enable ECC Shift 

MEO 5M8 Map PROM Enable 

MI1 9M9 CC !UX Inverter Bit 

MOUT1 12G1 Condition Code MUX Output 

Causes the Diaqnostic Flip-Flop to set and the 
Error LED to light. 

Binary value to identify RAM pages 1-3 of the disk 
file durinq a read. (Page 0 is reserved for 
constants, statuses, etc.} 

Latch signal correspondinq to the SR1 input. 

Indicates that 256 bytes of data have been DMAed 
via the SELCH. 

Indicates that the maximum D'A count is reached 
with the less significant DKA counter. 

Indicates that the maximum OMA count is reached 
with the more significant DMA counter. 

Three bits to select one of eight condition codes 
for the "next address" calculation. See 
Table 4-3. 

Enables the RAM for a read or write operation. 

I 
I 
I 
I 
I 
I 

' I I 
' I I 
I 
I 

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

Enables the ECC Register to shift continually. 
I 
I 
I 

Reads the Kap PROM location to BRA0:7 and to the . I 
Map Reqister. I 

I 
Fourth bit of the COND MUX CTL line~ see Figure I 
3-6. If MI is not set, condition code (CC) output1 
is inverted. I 

I Output consist~ng of one of the eight condition 
I code inputs. 

I 
I 
I 
I I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
MNEMONIC I SOURCE I NAME COMMENT 

+=============+======+===========================================+===================================================+ 
I 

MUX131,231 4H2 

!WE1 815 

NEWFILE1 3!8 

NOPO 5K2 

NOWRDSO 6M5 

NXCIN1 13L1 

OBCADY1,Z1 17K3 

OCRSTO 419 

OC1 3K4 

OFFO 5N7 

OFLOW1 12E2 

ONCYLA1,B1 14A3 

ONCYLO 1403 

ONO 5N7 

OPTPTCL1 3F6 

MUX Control Bits 13 -and 23 

RA! Write Enable 

New File 

No Operation 

No Words 

Latched ALU Carry Bit 

Differential Open Cable Detect 

Output Command Reset 

CMDO Received 

ECC Off 

Overf lov 

Differential On-Cylinder Detection 

Not On Cylinder 

ECC On 

Optional Protocol 

Tvo binary bits for selecting one of four 
reqisters to be output to the MUI bus: 
General-Purpose Data Register, File Address 
Register, Controller Address Register, or D!A 
Data Register. 

Enables RA! to be written to. 

Indicates a new disk file has been addressed by 
by the processor. 

(Not connected or used.) 

Indicates no words have yet been transferred in 
this OMA sequence. 

CARRY71 latched. 

Output to disk files to indicate an open A-cable 
or a loss of IDC power. 

A reset command from the processor to the IDC. 

Output resultinq from CMDO input. 

Terminates ECC generation on read. On write, it 
causes ECC to be written. 

Indicates the ALU operation produced an overflow. 

Input status from a disk file to indicate 
positioned heads. 

Indicates the disk drive head is not on cylinder. 

Starts ECC generation on read. On write, it 
causes Write Shift Register CWSR) data to be 
written. 

Indicates that toggle-7 of the File-0 Address 
Switch is pushed down to the 1-position to employ 
the •new• high-speed SELCH protocol. 

~ 
....J 
I 

0 
w 
tV 

?:a 
0 
0 



> 
I 
~ 

+: 

+-------------+------+-------------------------------------------+---------------------------------------------------+ 
!INE!ONIC I SOURCE I MAKE CO!U!EHT I 

+=============+======+===========================================+===================================================+ 
OSCO 19B3 

OURACKO 4!4 

OVERRUN0,1 61!6 

PAD1 4J9 

PAGE131:231 121!8 

PABTIALO 6!7 

PAOSPA90 10K2 

PA01:81 10A1 

PA90,91 10!2 

PICKO 17K1 

POE0,1 9!9 

PRO!EH1 10J1 

PZO 814 

P11:31 Global 

OSHFT21 12A2 

RACK01 4J6 

RAE/OE1 8C5 

Oscillator 

our RACKO 

Data Overrun 

Prooraa Controller Reset 

RAK Paqe Address Bits 13 and 23 

Partial Transfer 

SPA91 Inverted 

PROK Address Bits 0-8 

PROK Bank Address Bit 9 

Power Sequence Pick 

ALU Output Enable 

PROM Enable 

R'-!1 Paoe Zero 

Pull-Up Resistor 

Rioht-Shift of O-Reqister 

Receive Acknowledqaent 

PRO!'s RA! Enable or Output Enable 

The 16-MHz oscillator of the IDC. 

Indicates a received RACKO is for this IDC, which 
has an interrupt pendinq. 

Indicates a data overrun durino a DMA operation 
with SELCH. 

Indicates that the processor has sent an OCRST 
to the IDC. 

Two bits to select one of three RAM pages (1, 2, 
or 3) for either OMA or disk file I/O. 

A partial sector transfer occurred. 

See coaaent for SPA91. 

The nine least sionificant bits of the PROM 
address. 

PA90 selects the second PROM bank of 512 words. 
PA91 selects the first PROB bank of 512 words. 

See HOLDO/PICKO in this t~ble. 

Indicates that the ALU output ooes to BD0:7. 

When lov it enables access to the PROM banks. 

Indicates selection of RAK paoe o. 

5-volt pull-ups for ouaranteed hiohs as inputs to 
to IDC looic. 

Riqht-shifts the contents of the O-reoister Ca 
barrel shifter) of the ALU. 

Input f roa the processor to siqnal an interrupt 
acknovledqaent. 

AE/OE1 before it enters the Pipeline Reoister. 
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+-------------+------+-------------------------------------------+-----------------------------------·---------------+ 
MNEMONIC I SOURCE I HA!E COMMENT 

+=============+======+===========================================+===================================================+ 
RAKBZO 7G9 

RA!XFER0,1 7G7 

RA!01:71 8!1 

RBCO 5K5 

RBDI001:51 8C5-

RBDO 5K5 

RBRA01:91 8H7, 
10D6-

RBSO 5K6 

RB01:31 9D4 

RCLKOA1,0B1 16A6-
thru 

RCLK3A1,3B1 

RCLK01:31 16D5-

RCNT1 8H6 

RCN1 9D8 

RDATA01:31 16D1-

RDATOA1,0B1 16A1-I 
thru I 

RDAT3A1,3B1 I 
I 

RDHIBYTO, 6D5- I 
RDLOBYTO I 

I 
READ YO 1404 I 

I 

RAM Busy 

RAK Transfer 

R.AM Address Lines 0-7 

Read Bus Control 

PRO!•s BDIO Bits 0-5 

Read Bus Data 

PRo!•s Branch Address Bits 0-9 

Read Bus Status 

PRO!'s ALU B-Reqister Selection 

Differential Read Clock 

Read Clock 

PRO!!'s RAM Page Counter Enable 

PRO'K's Carry Bit 

Read Data 

Differential Read Data 

Read High, low Byte 

Selected Disk File Ready 

Bits 0-3 

Indicates the RAK is busy with a read or write. 

Indicates the IDC is performing a data transfer to 
the RAM. 
Eight bits that select one of 256 RA! locations 
in a paqe. 

Various IDC statuses gated onto BD0:7. 

Bus data I/0 and controls before the Pipeline 
Reqister. 

Indicates DATA08:15 are gated onto BD0:7. 

BRA01:91 before they enter the Pipeline Register. 
I 
I 

Reads bus status to BD0:7. I 
I 

B01:31 before they enter the Pipeline Reqister. I 
I 

Input from a disk file to to synchronize data readl 
from it. I 

I 
I 

Read clocks froa a disk file to IDC. 

CNT1 before it enters the Pipeline Reqister. 

Cil1 before it enters the Pipeline Register. 

Data read from a disk file to the IDC. 

Input data read from the disk file. 

Reads the high- or low-order data byte to 
BD0:7. 

Indicates the selected disk file is ready for I/O.f 
I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
!NE!ONIC ISO~RCEI NAME COMMENT I 

+=============+======+===========================================+===================================================+ 
READ1 1208 

REGSYNO 6J4 

RGATEO, 18J9, 
RGATE1 16D9 

RI01:81 904 

RKA 1:-R!!C1 8H8 

R!CE1 acs 

R!I1 909 

RMWE1 8HS 

RPOE1 9D8 

RPZO 805 

RRAO SKS 

RRA01:71 802 

RSEL1 3N6 

RSHFT21 12!2 

RSI01:31 902 

RSR001 18H1 

IDC Read 

Reqister Sync 

Read Gate 

PRO!'s ALU Instruction Bits 0-8 

PROK's Condition Code !!UX Selection 

PROK's RAM Chip Enable 

PRO!'s MUX Inverter Bit 

PRO!'s RAK Write Enable 

PRO!'s ALU Output Enable 

PROM's RAM Paqe Zero 

Read RA! Address 

PRO!'s RA! Address 

Register Select 

RA! Shift 2nd ALU Slice 

PROK's Sequence Instruction Bits 0-3 

Read/Write Serial Disk Data 

Bits 

Indicates the IOC is currently executing a read 
operation. 

Indicates that the IDC received one of the four 
control functions -- SRO, CMDO, DRO, or DAO. 

Read Gate of the selected disk file. 

!01:81 before they enter the Pipeline Register. 

MA1:MC1 before they enter the Pipeline Register. 

!CE1 before it enters the Pipeline Reqister. 

MI1 before it enters the Pipeline Register. 

KWE1 before the Pipeline Register. 

POE1 before it enters the Pipeline Register. 

PZO before it enters the Pipeline Register. 

Microcode signal to read the RAK Address Counter 
Bus (RADO CTR BUS). 

RA! address before it enters the Pipeline 
Re9ister. 

Indicates that the encoded FUNC0:2 bits are now 
active. An I/O operation is now active for the 
IDC or a disk file. 

Shifts the RA! either up or down accordin9 to the 
ALU operation. 

SI01:31 before they enter the Pipeline Register. 

' Serial data shifted into the ECC circuitry during I 
a read/write operation. I 

I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
MNE!ONIC I SOURCE I NAME COMMENT I 

+=============+======+===========================================+===================================================+ 
RSR00:15 18J-

RSTATNO 5K4 

RSTIDLO 5N6 

RWCLK1 16F7 

RWGATE0,1 16G9 

SATNO 5!3 

SAVCRYO 13G1 

SBSY01 6A4 

SCHK01 6F2 

SCLKOA1,0B1 17A5-
thru 

SCLK3A1,3B1 

SCLR01 3B9 

SCTY1,Z1 15!-

SDATA1 16F3 

SECTOR0,1 17116 

SECTOV0,1 19C6 

SECTOA1,0B1 17H6-I 
thru I 

SECT3A1,3B1 I 
I -

Read Shift Register Bits 0-15 

Reset Attention 

Reset Idle 

Read/Write Clock 

Read/Write Gate 

Set Attention 

Save Carry 

SELCH Busy 

Status Check 

Differential Servo Clock 

System Clear 

Differential Select-Cylinder Tag 

Serial Read Data 

Sector Pulse 

Sector Overf lov 

Differential Sector 

Accumulated bits associated with a disk file read 
operation. 

Microcode signal to reset ATNO. 

Indicates the Idle Flip-Flop is reset and the Idle 
LED is off. 

Read/Write Clock from the selected disk file. 

Indicates the Read Gate or the Write Gate of the 
disk file is on. 

Sets the INTREO Flip-Flop, thus activating ATNO 
output. 

Enables the Save Carry Flip-Flop. 

Input from SELCH indicating SELCH is currently 
busy with a block data transfer. 

Output to SELCH to indicate a bad IDC status. 
(Applicable only to the "nev• SELCH protocol.) 

Input from a disk file for the write clock 
CWCLKOA1,0B1 thru WCLK3A1,3B1). 

Input fro• the processor to initialize IDC logic. 

Output to a disk file to indicate that bus lines 
B00:09 are supplying a cylinder address. 

, I 

Serial data, including ECC, read from a disk file. 

Sector pulses fro• selected disk file. 

Error condition indicating the Read or Write Gate 
is up when the sector pulse is active. 

Input pulse to aark the beginning of each physical! 
sector. I 

I 
I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
I MNE!OMIC ISOURCEI MAME COMMENT 
+=============+======+===========================================+===================================================+ 

SECO SM? 

SELCHBZ1 6C4 

SELCHDAR1 7!7 

SELCHDRO 7M6 

SELCHXFR0,1 7!9 

SEL01:31 15D2-

SEL1 5!8 

SETIDLO 5116 

SHTY1,Z1 15K-

SIGM1 12E3 

SI01:31 9111 

SKEDOA1,0B1 16H6-
thru 

SKED3A1,3B1 

SKEND01:31 1616 

SKERA1,B1 14A2-I 
I 

SKER1 14D2 I 
I 

SNS 6F3 I 
I 
I 

Shift ECC 

SELCH Busy 

SELCH Data Available or Requested 

SELCH Data Request 

SELCH Transfer 

Disk File Selected 

Select Pulse 

Set Idle Flip-Flop 

Differential Select-Head Ta9 

Siqn Bit 

Sequencer Instruction Bits 0-3 

Differential Seek End 

Seek End 

Seek Error 

Seek Error 

Set .Rew Sequence 

Shifts the ECC re9ister once. 

Indicates that the SELCH is currently busy with a 
block data transfer. 

Indicates a received DAO or DRO via the SELCH. 

Indicates a data request from the SELCH. 

Indicates SELCH is transferring data. 

Indicates that the disk file is now selected. 

Loads the disk file number (0-3) onto USELO,USEL1. 

Sets the Idle Flip-Flop and turns on the Idle LED. 

Output to disk files to indicate that the bus 
lines are supplJinQ head-select or volume-select 
data. 

Represents the aost siqnificant bit of the hiqh­
order slice from an ALU operation. 

Sequencer instruction bits input to the 
!icroprooram Sequencer. See Table 4-8. 

Input fro• a disk file to indicate the end of a 
seek operation. 

Indicates the end of a seek operation at a 
disk file. 

Indicates a seek error on a selected disk file. 

Indicates a seek error on a selected disk file. 

Output to SELCH to indicate IDC support for the I 
•new• hiqh-speed SELCH protocol. I 

I 
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+-------------+------+-------------------------------------------+---------------------------------------------------+ 
MNEMONIC I SOURCE I NAME COMMENT 

+=============+======+===================:=======================+===================================================+ 
SNSO 6G3 

SON1 3!!3 

SPA91 10E2 

SR01 3J3 

SR1 3K3 

SSYNO 5J6 

STCHK1 6E3 

STOPDKAO 6G5 

SYNCON1 7A4 

STPSLCHO 5K6 

SYNC0,1 18M1, 
7C2 

SYN0,1 6!!4 

TACKO 4K3 

TBDO 5K4 

Set Nev Sequence without Bus Switch 

Latched Sync On 

Kost-Significant PROK Bit 9 

Status Request 

SRO Received 

Set Sync 

Status Check 

Stop DMA 

Sync On 

Stop SELCH Strobe 

Sync Word Detect 

Sync Return 

Transmit Acknowledge 

Transaitted Bus Data 

Output to SELCH to indicate IDC support for the 
"new" high-speed SELCH protocol, without an I/O 
Bus Switch. Jumping pins W1 and W2 on the IDC 
board for this support is not recommended. 

Kost significant bit of the 10-bit PROK address 
which also includes PA01:81. 

Input from the processor requesting the current 
status (onto 0080:150) of IDC or a disk file. 

Output resulting from SRO input. 

Microcode-generated sync return. 

See comaent with SCHK01. 

Stops D!A when a partial D!A transfer occurs. 

Indicates a received sync word from a disk file. 

Generates SCHKO. (Applicable only to the "new" 
high-speed SELCH protocol.) 

Indicates a sync word was detected while IDC was 
reading disk file data. 

Output to the processor or SELCH indicating that 
this IDC or an attached disk file has properly 
accepted and responded to a control line signal. 

Output to the next IDC board to signal an 
interrupt acknowledgment from the processor. 

Latches bus data to GPD8:15. 

+: 
.....J 
I 

0 
w 
"'-J 

!XI 
0 
0 



> 
I 

tV 
0 

+-------------+------+-------------------------------------------+---------------------------·-----------------------+ 
I !NEMONIC I SOURCE I MABE COMMENT I 
+=============+======+===========================================+===================================================+ 

TESTCLRO 

TIMEOUTO, 1 

TSTCLKO 

UNRDYLA1,B1 

UPWE1 

UP130:230 

USELOA1,0B1 
thru 

USEL3A1,3B1 

USELOY1,0Z1 
and 

USEL 1Y 1 , 1Z1 

USTAGY1,Z1 

WCLKOA 1, OB 1 
thru 

WCLK3A1,3B1 

WDATA1 

WDATOA1,0B1 
thru 

WDAT3A1,3B1 

WECCO 

WEN BO 

3B9 Test Clear 

10M4 IDC Timeout 

14F8 Test Clock 

14A4- Differential Unit Ready 

12K9 Clocked RA! Write Enable 

12K8 Paqe Counter Bits 

15A2 Differential Unit-Selected Tag 

17M4- Differential Unit Select 

15!- Differential Unit-Select Tag 

17FS- Differential Write Clock 

7!5 Serial Write Data 

17F1-I Differential Write Data 
I 
I 
I 

7H5 I Write ECC 
I 

12!9 I Read/Write Enable to RA! 
I I 

A ground siqnal manually placed here clears IDC 
logic. 

IDC timed out during an operation. 

System clock for an IDC developmental system. 

Input from a disk file indicatinQ its readiness 
for I/O. 

MWE1 gated with CLK341. See comment for !WE1. 

Binary value to identify RAK pages 0-3 of the disk 
file during a read. 

Input from a disk file indicating its selection. 

Output to disk files consisting of the address 
number C0-3) of the disk file to be selected. 

Output to disk files informino them that the unit 
select lines Csee above) are supplying a file 
address. 

Output to a disk file to synchronize data written 
to the disk file. 

Serial data, includinq ECC, written to a disk 
file. 

Output data written to a disk file. 

Enables the ECC circuitry. 

Selects a read/write operation over BD0:7. 
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+-------------+-~----+--------------------~----------------------+---------------------------------------------------+ 
MNEMONIC I SOURCE I NAME COMMENT I 

+=============+======+===========================================+===================================================+ 
WGATE1 16D9 Write Gate to Disk File 

WPROT1 14D5 Write Protected 

WRITE1 12D8 !DC Write 

WRRAM1 12K9 Write RAM Enable 

WSR0:15 18E- Write Shift Register Bits 0-15 

WSR1 18F7 Write Serial Data 

WTPTA1,B1 14A5- Differential Write Protect 

XFERHIO 5K3 Transfer High Byte 

XFERLOO 5K3 Transfer Low Byte 

XFRDONE1 7J9 Transfer Done 

XFRGPDO 3N5 Transfer General-Purpose Data 

XFRREQ1 7C8 Transfer Required 

XFRSYNCHO, 1 7M8 Transfer Sync 

09R08 7G3 Bit 151 Inverted 

09R10 7G1 DCLO Inverted 

Indicates a write operation is beinq performed 
to the selected dtsk file. 

Indicates a write-protected disk file. 

Indicates this IDC is performing a write to a disk 
file. 

Enables the IDC RAM to be written with DKA data. 

Loaded into the WSR from BD0:7. They are written 
to the selected disk file. 

Serial data written to a disk file. 

Input from a disk file to indicate it is in the 
write-protected mode. 

Reads RSR08:15 to BD0:7; writes BD0:7 to WSR08:15. 

Reads RSR00:07 to BD0:7; writes BD0:7 to WSR00:07. 

A particular DKA transfer is complete. 

Selects the General-Purpose Register to be output 
onto the SELCH/MUX bus. 

DKA transfer is required. 

Transfers SINO to the SELCH. It also clocks SELCH 
DMA data into the IDC. 

Loads data from the Serial-to-Parallel Converter 
into the BD0:7 Register. 

Resets ECC clock qeneration. 

+-------------+------+-------------------------------------------+---------------------------------------------------+ 
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BE DISCLOSED OR USED FOR ANY OTHER PUR­
POSES EXCEPT AS SPECIFIED BY CONTRACT BE­
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 9 
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"INFORMATION DISCLOSED HEREIN IS THE PROP­
ERTY OF THE PERKIN-ELMER CORPORATION, 
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POSES EXCEPT AS SPECIFIED BY CONTRACT BE­
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PARTIUO 

04B06 

OCRSTO 

RSTATWO 

19FOe 

TI~EOOTi 

S~CTOV1 

CRSTO 

3AYCBJO 

DSBCRTO 

SJNC1 

EBLPRTL1 

D"AGOO 

1 B 

18 

04 

04 

04 

04 

07 

07 

07 

04 

06 

06 

06 

16 

03 

04 

06 

04 

04 

05 

13 

13 

10 

1 9 

19 

05 

13 

07 

05 

06 

0983 IOWBDSO 06 

0984 EOXFR1 06 

0985 STOPDUO 06 

0986 

0987. 

0988 

0989 

0990 

0992 

0993 

0994 

0995 

0996 

0997 

0991! 

o~~ 

1000 

1001 

IOOZ 

1003 
1oa4 

D!IAXFR1 06 

GNDl"ID o~ 

16J08 06 

2CD11 06 

20008 06 

OOK16 03 

00~12 03 

03[12 03 

OOK14 03 

03R02 O 'l 

01SCllAIU~£ 1 o 

BL 06 

GN017H 07 

6ND21D OG> 

6ND20H 01<> 

XFRSY'1Ctfl 07 

P50'1K 03 
P522J Ob 

I M ' 
NET MNEMONIC SHT 

-
1005 G.ND03K 03 

100'- ~NDOG.K 03 

1007 

1008 

1009 

1010 

22M12 

22E06 

22J06 

22J07 

1011 22Jl2 

1012 

1013 21H06 

1014 16H08 

i015 I 21R03 

1016 
1017 

1018 
1019 
1020 
1021 
1022 
1023 
1024 
I025 
1026 

1027 
1028 

1029 
1030 
1031 
1032 

1033 
1034 
1035 
103~ 
1037 1038 
1039 
1040 

1

1041 
1042 
1043 
1044 
1045 
1046 
1047 
104~ 
104'3 
1050 
1051 

GND21H 

FOUND¢ 

22008 
DLYSYNCI 

09R06 
22005 
21R06 

BWLI 
22K08 
23H03 

GND 23H 
P5 23H 

QSMll 

13H08 
04802 
13H06 

P513F 
P513C 
23F08 

Z3FIJ 
2:3H08 
091.103 

RELTMR0 
recoe 
1'3M 13 
23F'03 

GOCLR0 
IT003 
17 007 
17~ 
17005 

GND17D 
P5170 
P519K 
23H II 

04 

04 

04 

04 

04 

06 

06 
1os 1 

06 

05 

04 
07 
07 07 
07 

19 
5 
6 
5 
6 
6 
6 
6 
6 
6 
14 
9 
13 
13 
03 
19 
19 
19 
19 
19 
19 

I~ 
19 
19 
19 
19 
19 

DRAFTER 
P. MARCUS 

N _l 

REVISIONS 
"T I I I I 

PRoTo RCLcAst.o AT Rot 

VT 1911 #] - I - ]11-19-Blj ROI 
z.w PR.ow RE:L AT R02. . 

E.C.J.~J--1-112-:31-SI 1~oa l 
!IDDt:D #El: !6tl-lti2D' "1RE A 11113, 1-

~rg,..Jl J - ] - 11-14-BZ ]Ro.3 l(" 
NET IOIZ. WAS PSl'}D. 
NET 101'3 WAS GND23F, SHT <#. 2 NET-1020 WA5 23FI 5 , SHT<O. 
NETS 12_ THRU IOC:'3 WEl<E ADDED-

E.u]{~ 1 sot<::. 1 M l a-e-s2 JRo4-J 
Z)rf"t:t:~ #&T /023, .4..DDeD N'£T /.:>.?¢. 
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ADCJEI> NEW NET!. 10~8-1051. DE'L.E'TEO NET ,70 

MP w~ 1 S7+7 IM~ i 9-u.~J"ll ~ 

5 

6 

7 

.---------------------------------........ PERKIN-ELMER 
Computer Systems Division 
Oceanport, N.J. 07757 

8 

"INFORMATION DISCLOSED HEREIN IS THE PROP- t­
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR­
POSES EXCEPT AS SPECIFIED BY CONTRACT BE­
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 9 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 

TITLE SCHEMATIC 
CROSS REF,NET#,MNEMONIC,SHT# 

I.D.C. 

~ DATE TASK03983 j SHT 
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SEE NOTE 7 

FLAT SIDE & 
SHORT LEAD 
INDICATE CATH.-

SEE NOTE 7 

SSP-002-0:l 

1.'=>7 
3.1e. 

13.41D 
.l'ZS 

14.8'19. 
10.40 

REVISIONS 

SEE NOTE q 
391.287 -------------------------------1 ... ~, 

2 PLACESl 

A B 

REG I 

DC-DC CONVERTER 
57 

e1~:~~~J 
~ 

t 13t:~D 

01 

20• ••••••••••••• ••.• ••••••• •24 

1~························~4 
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I I E 25 
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I A FR 1 21 

10 
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(~~~~~~31 
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~ 
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I 12 16 66 R3 GI 
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~~ C2 

~00~000000000 
I H 25 

~ R;4,92T ~ 

~ r:: :: ~~~:::::] 02 

,, 03K,I061:•:1 ~,1061 
04 Q t~~ ~:}~ j: :

1

:
1

~ ~ :t~~~ ~aJ 
05 ~ ti~~':5::i::::::t~~0~~n 
06 ~~::::::ts~~~~J 
07 

08 

09 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

~ t~7:~ ~: r 0 0 0 0 OESEJ ~ 000000 

~80000000~ 
OSK,33 08M ,37 

0000000 

~eaooooonoa 
09K,17 09M,31 

0000000 

'[~~~,:i6::i:::::I~o:~,:2:6:i 
@f 1:1:~,:4~:: J:: :El~:.:~:: J 

~ t~:K:,:l~:J:::::~~~~~~] 
t tI~~:~€J:::::E3s:::J 
~t 1::~~~J::::::E4:~~€fl : 
'[s:~~~:i::::::Es~,:~2] ~ 

z 

~ E~~.:53::i:::::E6~::€6:J ~ 
:c 

~a::::::e~E~~:J ~ 
0 

@ ~~~~ ~!~I::::E~~~EJ ~ 
~e~:~:!?J:=:s 
~t~0:~~:~J::::::3 
~eE~~~iJ::::::s 
m~€2:~.:~€lo 000 0 0 T~€~:3!:i ~ 000000-0 

AL_.JA 3 (2 PLACESl 

l~iJ:~1~~E~~,,j~AG~~:;n?,tTO 
THE OPEN ENO MUST BE FOLDED ( 
SECJRED W,TH (1) ITEM 127, 

99 ICME ~EMO~ SoCt<.er(rTENI Jc~)_ 
11"EM IO::S WAS &:rt$ .. 

NOTES 

I. k\~~ri~~No}Cl}ER~N~ ~B~I ~~r ~~I rT?EN ~~~T~ 
SOLDER SIDE ONLY. 

2.LC. PAO< LOCATIONS ARE GIVEN ON THE WIRE 
RUN UST AS ROW A CFK OR R ONLY. TRANSLATE 
TO ACTUAi. POSITIONS ON THIS ASS Y BY USING 
THE FOLLOWING EXAMPLE; 

RUN LIST SCHEMA TIC 
LOCATION ASSY LOCATION 

02C II 02C41 

c~:~T 
PIN::::'._j 

ALSO - 05JDI 05F15 

3.DIMENSIONS ARE IN MILLIMETERS. 
4. f-OENOt£S PIN 1 IN COLUMNS D $ H. 
5-FOR MOUNTING OF STANDARD HARDWARE 

SEE l&S42 DI 2. 
6.B£NO PINS CLOSEST TO EDGE OF BOARD INWARD 

PRIOR TO SOLDERING. 
7. CONNECTOR AREAS WHERE THE RESISTOR SIP 

PACKAGES ARE INSTALLED BEGIN WITH 01 RATHER 
96 THAN 00. 

120 PLACES) 

14, w~:[l:4:R:~~~J 
15~ 000~ 
~000~ 

16s 000~ 
~000~ 

17~ 000~ 
~coo~ 

18s 000~ 
~000~ 

19@ 000~ 
~000~ 

20S OOOHs~:~~I ~ 000 

21~ 000~ 
~coo~ 

22i ::e~~~~:;J 
23@ oooEi~•:W ~ coo 

10~ 

I 
4 
e 

05~ 

24~ OOOE!~~~~I 
25fJ :::t~~~·~}] II-----. A ~ coo 

R 10 ...__,."'-"--~ 

s___/ 9L ___ J-8 
(3 PLACES) 

2 

7 
6~~cs 3,2PLc's 
6PLC's 

1REF. 

4,NOTE I 

PARTIAL VIEW A-A 
TYPICAL '2 Plc's 

'L•t[J;:J, 
t C1.57REF 
L_3JBMAX. 

PARTIAL VIEW 8.-B. 
TYPICAL 3 PLACES 

UNLESS OTHERWISE SPECIFIED 

SCALE: 2/ I TOLERANCE: 

DIMENSIONS .XX ±.13 X ±.8 
~Et-JCflE '!>) .X ± .5 ANGLES tl 0 

NAME TITLE DATE 

BLUSK BL.USK DES/on 6-22-81 
R _ CERO SUPV 4-30-82 

CHK 

R. REAGO ENG 4-30-82 
W. RICE MGR 4-30-82 
R. BARKER QC 4-30-82 

PERKIN-ELMER 
Computer Systems Division 
Oceanport. N.J. 07757 

.. INFORMATION DISCLOSED HEREIN IS THE PROP· 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR­
POSES EXCEPT AS SPECIFIED BY CONTRACT BE· 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUQE THIS LEGEND 

TITLE ASSEMBLY 
, NTELLIGENT DISC 
CONTROLLER (I DCJ 

USED !N MANUAL: 47 - 032 
TASK 03983 SHT 
OWG 35- 07Ri4 E03 - i 

> 
...I 
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0 u. 
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~ .... < <( 

Cl) z 
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a.. z 
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CJ a: 
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- :!:: CJ ...I 
a'¥ wz 
I- -z !It 
- a: cc w 
a.. a.. 



47-032 Rl3 

A8R (See Absolute 
Absolute Reserve 
ACCECC .......... . 

INDEX 

A 

Reserve) 

Acknowledgement and Attention Circuitry 

2-27,2-28 
4-43 

. . . . . . 3-3 8 
2-26,2-28 Add-On-Connectors ............ . 

Address/Down-Counter Register 
ADRS 
ADRSO 
AE/OE 
A-input 
A-Latch 
ALU (See Arithmetic Logic Unit) 
ALU instructions 
A-output ........ . 
Arithmetic Logic Unit 
ATNO 
A0:3 
A8,A9 

B 

. . . . . . . . . . . . . . . . . . 4-18 
3-33 

3-4,3-15,3-33,4-31 
3-44,3-50,3-51,4-3,4-4 

. . . . . . . 3-43 
4-10 

. . . . . . . . . . . . 4-13 

. ....... 3-45,4-8 
3-42,4-10,4-12 

3-5,3-15,3-16,3-33,3-38 
3-45,4-3,4-8 

3-49,3-50 

80100:5 
800:7 

........................ 3-44,3-53,4-3,4-4,4-5 

8-input 
8ITSRO 
B-Latch 
8-output 
8RA0:7 
BRA0:9 
BUSSWO ..... . 
BUSY 
B00:09 
BO: 3 ............ . 
BlO 

Cables 
CARRY? 
CA08:15 
cc 
CEN8 
Channel Manager 
CIN 
C INT .......... . 
CINTCLR 

3-40,3-41,3-42,3-51,3-52,3-53,3-54,3-55,3-56 

c 

Index-1 

. . . . . . . . 3-43 
...... 4-5,4-44 

. . . . . . . 4-10 
3-45,4-8 

...... 3-46,3-47,3-49,4-3 

........... 3-46,4-8,4-18 
. .......... 3-5,3-15 
3-7,3-19,4-5,4-6,4-7 

3-6,3-18,3-20,4-6 
. .... 3-45,4-3,4-8 

. . . . . . . . . . . . 3 -19 

• . . . . . . . . . . . . . . 2 -1 7 
..... 3-43,3-47,4-13 

......... 3-29,3-30,4-9,4-31 
3-46,3-48,4-18 

............ 3-50,3-51 
1-1,3-3 

3-43,3-45,4-3,4-8,4-12,4-16 
4-6 
4-5 



CLKl 
CLK3 
CLK23 
CLK45 
CLK61 
CLOC 
CL070 
CM (See 
CMDO 
CNT 
CON 
COND CODE 

Channel Manager) 

Condition Code MUX 
COND MUX CTL 
CONNl 
CONN2 ......... . 
CONN3 .............. . 
CONN4 
CONNS ...... . 
CONN6 
CONT 
=CONT 
Control Latches 

47-032 Rl3 

. . .. . . . . . . . . . .. 4-24 
...... '" 4-26 

...... 4-25,4-27 
4-26 
4·-26 
4-32 

3-3,3-15,3-31 

....... 3-4,3-16,3-33,3-35,4-34,4-36 
3-44,3-50,3-51,4-3,4-4 

. . . . . . . . . . . . . . . . . . . 4-6 
3-43,3-47,4-13 
• . . . . . . . . 3 -4 7 

..... 3-45,3-47,4-9 
3-3,3-15 
3-6,3-18 
3-8,3-24 
3-8,3-24 
3-8,3-24 
3-8,3-24 

3-43,3-45,4-8,4-31 
3-30,3-36,4-31 

3-54 
Controller Address Compare-and-Select 
Control Line Latches 

Circuitry. . . . . . . 3-30 
3-34 
3-32 Control Line Receivers 

Control Store PROM Banks ..... . 3-44 
3-30,3-36 

................. 3-7,3-18,3-19,3-20,4-6 
CONTSYNC 
CI ..... . 
CTLOPTCL ..... 

DA 
Data 
Data 
Data 
Data 

Latch ....... . 
Multiplexer .... . 
Strobe Early .... . 
Strobe Late .... . 

Data Transceivers 
DATA00:07 
DATAOO:lS 
DATA08:15 
DAO 
DCL 
DDMAGO 
DE ..... 
DEMUX, disk 
Direct Memory Access ....... . 
disk file ......... . 
disk file interface 
disk system ..... 
DLYSYNC 

D 

OMA (See Direct Memory Access) 

Index-2 

. ............ 3-32,3-54 

3-34,3-35,4-31,4-36 
3-48 
3-29 
3-20 
3-20 
3-28 
3-28 
3-53 

..... 3-29,3-30 
3-4,3-16,3-34,3-35 

..... 4-7,4-41 
. . . . . . . . . . 4-34 

4-5 
3-39 

1-1 
1-1 

4-38 
1-1 

3-37 



47-032 Rl3 

DMA and Interrupt Sync Circuits ......... . 
DMA Control and Bus Data (BD) I/O Control 
DMA Data Registers 
DMAGO 
OMA I/O 
DMASR 
DMASTRT 
DMAXFR 
DMA13, 23 .......... . 
DR ...... . 
DRV13,23 
DRO •••••• 

Kit 
Option 
Steering 

Dual-Port 
Dual-Port 
Dual-Port 
000:07 
000:15 
006:07 ..... 
008:15 

Card 

EB LOUT 
ECC (See Error 
ECC circuitry 
ECCHI 
EC CLO 
ECC21: 31 
EDS ..... 
Error 
Error 
ESE 
EST BRA 
EXTCLR 

Correction 
Correction 

FAULT ..... . 
Fault Clear 
FA08:15 ..... 
=FILE 

Correction 

Code 
Code (ECC) 

E 

Code) 

Generation 

F 

File Address 
FILESYNC 
FINT 

Compare-and-Select Circuitry 

F ILE13, 23 
FLDA 
FLOR 
FLOC 
FLSR 
FMTENBL 
FOUND 
Function Encoding Circuitry 

Index-3 

. . . . . . 3 -3 7 

. . . . . . 3-53 
3-53,4-26 

4-5,4-34,4-36 
. . . . . . . . . . 4-3 3 
. . . • • . . . • • 3 -3 7 

4-6,4-33,4-34,4-36 
4-33,4-34,4-36 

. . . . . . . . . . . . . . . 4-6 
3-34,3-35,4-31 

. . . . . . . . . . . 4-7, 4-40 
3-4,3-16,3-34,3-35,4-34 

2-25,2-26 
1-2,2-25 

. . . . . . . . . . 2-26 
. . . . . . 3-2 9 

3-3,3-16,3-28,3-54 
. . . . • • • • . . . . . • . . . 3 -3 0 

3-29,3-30,3-31,4-5 

3-28,4-32 

4-42 
4-5,4-44 
4-5,4-44 

4-5,4-42,4-44 
4-5,4-40 

3-55 
. . . . . . . . . . 3-54 

4-5,4-40 
. . . . . . . . 4-6 

3-31,4-5 

3-8,3-21,4-5,4-6,4-7 
• • • • • • • • • • • • • • • 3 -20 

3-29,3-31,4-6,4-31 
3-31,3-36,4-31 

. . . . . . . . . . . 3-30 
3-31,3-36,4-31 

4-6 
4-5 

4-32 
4-32 
4-32 

..... 4-32 
4-5 
4-7 

3-35 
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FUNC0:2 
F=O 

General-Purpose Data Registers 
GP008 : 15 ..................... . 

Halfword-Mode 
Hold/Pick 
HWO •••••• 

Circuitry 

G 

H 

I 

roe 
roe 
roe 
roe 
IDC 
IDC 

(See Intelligent Disk Controller) 
board ...... . 
disk system 
Format Program 
formatting 
PC-board 

IDC Test Program 
I-input 
ILDA ..... 
ILDR 
ILSR 
Incrementer 
INDEX ..... . 
Instruction/CC Decoder 
INTDATA ..................... . 
Intelligent Disk Controller 
INTREQ 
INX 
INX# 
I/O Bus Switch 
I-output 

3-36,4-5,4-31,4-32 
..... 3-43,3-47,4-13 

. . . . . . .. . . . . 3-5 2 
3-29,3-52,4-6 

. . . . . . . . . . . 3 -3 8 
3-8,3-21,3-41 
3-5,3-16,3-39 

2-25,, 2-26, 3-1 
1-1,1-3,2-1 
. . . . . . 2-31 

2-23,2-24 
1-1,1-4 

2-31 
3-43 
4-32 
4-32 

. . . . .. 4-32 
4-19 

4-5,4-7,4-41 
4-20 

4-6 
1-1 
4-5 

4-41 
3-9,3-24 

l-3,2-21,2-25,3-3,3-15,3-17 
.................. 3-45,4-8 

IPRDY 
10:8 

4-41 
3-45,4-3,4-8,4-13,4-14,4-15,4~16,4-17 

LASTWRD 
LBD0:7 
LOA 
LDCB .... . 
LDCT ..... . 
LDOMA 
LDDSK 
LDHIBYT 

L 

Index-4 

........ 4-34,4-36,4-38 
3-43,3-47,3-48,4-10 

. . . . . . 3-3 5 

. . . . . . . 4-6 
4-6,4-48 

. . . . . . 4-6 

. . . . . . 4-6 
4-33,4-34,4-36 
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LDLOBYT 
LDPAGE 
LOR 
LOC 
LOF ..... . 
LON 
LP 13, 2 3 .... . 
LSR .... . 

M 

MA:MC 
Map PROM ..... 
Mass Storage Module 
MAXADD •••.•.••••••••• 
MC-COD 
MCE 
MD08:15 

(See Medium Capacity-Cartridge 

ME ••••••• 
MEC •••••••••••• 
Medium Capacity-Cartridge Disk Drive 
MI ••••••••••••••••••••••• 
microcode 
microinstruction, 56-bit ............ . 
microprocessor, 4-bit slice 
Microprocessor/Sequencer circuitry 
Microprogram Counter 
Microprogram Sequencer 
MicroRAM ............. . 
MSM (See Mass Storage Module) 
MUX, disk 
MUX Inve.rler 
MUX13, 23 ..... 
MWE •••••• 

NEWFILE 
New-Protocol Pins ..... . 
Non-Return to Zero .... . 
NOP .............. . 
NRZ 

OB CAD 
OC 
OFF 
OF LOW 
ON 
ONCYL 

(See Non-Return to Zero) 

N 

0 

Index-5 

4-33,4-34,4-36 
. . . . . . . 4-6 
..... 3-35 

..... 3-34,3-35 
4-6 

. . . . . 4-6 
4-6 

3-34,3-35 

3-45,3-48,4-3,4-9 
. . . . . . . . . . . . . . . . . . . . . 3 -4 7 

1-2,2-1,2-32 
4-36,4-38 

Disk Drive) 
3-44,3-50,3-51,4-3,4-4 
....... 3-28,3-29,3-30 

. . . . . . . . . 4-7 
. . . . . . . . . . . . . . 4-7 

1-2,2-1,2-32 
........ 3-45,3-48,4-3,4-9 
. . . . . . . . . . . . . . . . . . . . . . 4- 2 

3-44,4-2,4-3 
3-42,4-10 
4-1,4-27 
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osc 
Output MUX 
OURACKO ..... 
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Parallel-to-Serial Conversion 
PARTIAL ...... . 
PA0:8 
PICK/HOLD 
Pins, Power Sequencing ..... 

New-Protocol 
Pipeline Register ..... . 
POE ................... . 
power application, sequential 

simultaneous 
power requirements 
power sequencing 
Programmable Read Only Memory 

p 

programmed I /O .................... . 
PROM (See Programmable Read Only Memory) 

3-25 
..... 4-24 
..... 4-20 
3-37,3-38 

. . . . . . 4-5 

3-49,3-50 
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2-30,3-21 

. . . . . . . 2-2 9 
...... 2-25,3-8 

..... 3-44 
4-31 

protocol, normal SELCH ..................................... 2-24 
"new" high-speed SELCH .... 2-21,2-24,2-25,3-5,3-15,3-17,3-32 

publications . . . . . . . . . . . ................... 1-5 
PZ ........... ..... 3-44,3-50,3-51,4-3,4-4 

Q-Register 
Q-Shift MUX 

RACKO 
RAM (See Random Access 
RAM-Address 
RAM-Address 
RAM Control 

Counter 
Counter 
MUX 

RAM Control Register 
RAMCTL ...... . 
RAM-Shift MUX 
RAMXFR 
RAM0:7 
Random Access Memory 
RBC 
RBD 
RBS •••••••••••••• 
RCLK 

for 
for 

Q 

R 

4-12 
4-12 

3-5,3-16,3-33,3-38,4-41 
Memory) 
Disk-File Transfer, and 
OMA Transfer, and Latch 

Latch 3-51 
3-52 
3-50 
3-51 

3-44,3-50,3-51 
. ......... ~ 4-12 

4-33,4-34,4-36 
3-44,3-49,3-51,3-52,4-3,4-5,4-6 
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RCLK# ..... 
ROAT 
ROAT# 
ROHIBYT 
ROLOBYT 
RDOO:lS 
ROOS: 15 ..... 
Read Gate 
READY. 
REGSYN 
Release 
Reserve Timing 
Return to Zero .... . 
R-MCJX ......... . 
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Rotational Position Sensing ......... . 

3-10,3-24 
. .... 4-41 
3-10,3-24 

4-33 
4-33 
3-53 

. . . . . 3-52 
3-20 

4-5,4-6,4-7 
..... 3-37 

3-20 
2-27,2-28 

. . . . . . 3-20 
. . . . . . . 4-10 

3-3,3-16,3-29 
RPS (See Rotational Position Sensing) 
RRA . . . . . . . . . . . . . . . . . . . . . . . 4- 5 

...................... 3-36,4-31 RSEL 
RSRO 
RSTATN 
RSTIDL 
RTM (See Reserve Timing) 
R/W .................... . 
RWCLK .................. . 
RTZ (See Return to Zero) 

SATN 
SATNO 
SAVCRY 
81:3SYO 
SCHKO 
SCLK# 
SCLRO 
SCT 
SDATA 
SEC 
SECT# ..... 
SECTOR 
SECTOV 
SEL ..... 
SELCH (See Selector Channel) 
SELCHBZ ........... . 
SELCH/MCJX bus interface 
SELCHSYN .... . 
SELCHXFR .... . 
Selector Channel 
SEL*IDLE- ..... . 
SEL0:3 
SEQ (See Pins, Power Sequencing) 

s 
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Servo Off set 
Servo Off set 
SETIDL 
SHT 
SIGN 
SI0:3 
SKED# 
SKEND 
SKEND0:3 
SKER 
SKERA 
SMUX 
SNSO 
SPA9 
SR 
SRO 
SSYN 
status, 
STCHK 
Stack 

IDC 

+ 

Stack Pointer 
STPSLCH ..... . 
Switch, Controller Address 

File-a Address 
SYN 
SYNO 
Synchronization Circuitry 
syndrome bits ............ . 

TACKO 
tags 
TBD 
Terminator, 
TIMEOUT 

UNRDYL 
USEL# 
USELO,l 
USEL0:3 
UST AG 

WCLK# 
WDATA 
WDAT# 
WENB 

disk drive 
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WGATE 
WP ROT 
WRITE 
Write 
WSR 
WTPT 

Gate 

XFERHI 
XFERLO 
XFRDONE 
XJi'RSYNCH 

Y-Output MUX 

Zero Detector 
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3200 
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Protocol Circuitry 
PTCL ••••••••••.•••• 
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