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PREFACE 

This manual contains reference information for the system functions of the CONTROL DATA® 

STAR Peripheral Stations, descriptions of the station hardware, and some typical procedures 

necessary to exercise the programmable elements. The STAR stations are a set of peripheral 

equipment designed for use with a CDC@ STAR 100 Computer, and as such, are implemented 

to some degree by common hardware and software. Other stations may be used in a STAR 

peripheral system; manuals providing information on this equipment are listed in this preface. 

NOTE 

Throughout this manual, the abbreviations NOC and 
NIC denote normal output channel and normal input 
channel, respectively. As an example of its use in 
text, the notation NOC-5 indicates normal output 
channel 5. 
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GENERAL 

Section 1 contains an introduction to the CDC ST AR Peripheral Stations. It includes a 

description of each station and its function, a brief description of each functional ele

ment within the station, and a physical description of the station hardware. 

PERIPHERAL STATION/COMPUTER SYSTEM OVERVIEW 

Peripheral stations perform such tasks as detailed control of peripheral equipment, 

recovery and retransmission of corrected data, manipulation of records and messages 

as to timing and routing, and the general management of available peripheral resources. 

The standard peripheral stations available to handle I/0 tasks in STAR computer 

systems are: 

• Paging (Drum) Station • Magnetic Tape Station 

• Disk Station • Unit Record Station 

• 844 Service Station • Display /Edit Station 

• STAR-100 Service Station • Storage (Media) Station 

• ST AR- lB Service Station • STAR-100 Maintenance Control Unit 

• 844 Storage Station • STAR-65 Maintenance Control Unit I 
Figure 1-1 illustrates the relationships of some of these standard stations to the central 

processor and the memory of a STAR-100 Computer. I 

Peripheral stations are classified as first level or second-level stations according to 

the position they occupy in the overall system hierarchy. This hierarchy is physical 

as well as logical in that an I/O data stream is staged bric? frorr. se::::ond-level stations I 
and once from first-level stations on the way into and out of the STAR central processor. 

This procedure is necessary since many of the I/O operations usually required of the 

central processor have been reassigned to one or more levels in the hierarchy. First

level stations connect directly to central memory through STAR storage access control I 
(SAC). Second-level stations (Figure 1-1) communicate indirectly with central memory 

through a first-level service station. The first-level service station acts as a concen-
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DRUM 
STORAGE 
UNITS 

844 
DSU 

TAPE 
UNITS 

STAR 
COMPUTER 

CD 

STAR 
MAINTENANCE CONTROL UNIT 

854 DISK STORAGE 
UNITS (UP TO 4) 

HR600 LINE PRINTER 

3000 PERIPHERAL 
CONTROLLERS (2) 

SERVICE STATION 

STORAGE 
UNIT 

r--
DISPLAY/KEYBOARD 

UNITS 
(7 MINIMUM, 

28 MAXIMUM) : : 

NOTES: 

I 
I 
I 
I _________ J 

CD DENOTES STAR DATA CHANNEL 

405 CARD/415 CARD 
READER/ PUNCH 

@ DENOTES SPECIAL MONITOR/CONTROL LINES TO/FROM STAR CPU 

CID DENOTES SECOND-LEVEL STATIONS 

CPU= CENTRAL PROCESSING UNIT 
SBU = STATION BUFFER UNIT 
SCU =STATION CONTROL UNIT 
SOU =STATION DISPLAY UNIT 
DSU =DISK STORAGE UNIT 
SAC =STORAGE ACCESS CONTROL 

Figure 1-1. Typical System Configuration, STAR Peripheral Stations 
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trator which multiplexes several lov;~speed stations into a single central rne.mory chan-

nel. The data path between all first-level stations and central memory is a STAR data 

channel. This data channel is also used between second-level stations and a service 

station. In the STAR-100/STAR-65 maintenance control units (MCU) only, a second 

group of lines connect a control interface in the MCU with the computer system's 

central processor. 

STATION ORGANIZATION 

The typical peripheral station consists of a station control unit (SCU), station buffer 

unit (SEU), functionally related peripheral devices, and the necessary logic to form the 

required interfaces. Every standard station contains an SCU but not necessarily an 

SEU. Normally, first-level stations contain both an SCU and an SEU while second-level 

stations contain only an SCU. Therefore, there are two major types of periph- I 
eral stations, SCU /SEU stations and SCU-only stations. A simplified version of the 

paging (drum) station (Figure 1-2) is typical of SCU/SBU stations. In this type of 

station, the SEU acts as a buffer for data being exchanged between I/O devices and the 

STAR computer or other higher level processor. The SCU controls the peripheral 

interfaces but I /0 data does not flow through the SCU. Some SCU /SBl! stations provide 

for the addition of an optional second SEU. Physically, the SCU and SEU are separate 

units. 

A typical SCU -only station is illustrated in Figure 1-3. In this type of station, inter

face logic for the I/O devices connects directly to the SCU processor and is physically 

located in the SCU cabinet. The SCU provides buffer storage for the I/0 data as well 

as controlling the peripheral interfaces. 

An SCU contains a small processor called the buffer controller (BC) and a memory. 

A program, resident in SCU memory, governs data transfers to and from the I/O 

peripheral devices. The presence of a BC in each station allows the station to perform 

many of the system I/0-related computing functions leaving the central processor free 

to complete other tasks. 
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I 

1 

TO/FROM 
CENTRAL 
MEMORY 

BASIC SBU 
(32K MEMORY) 

(16-BIT WORDS) 

BASIC SCU 
(SK MEMORY} 

( 16- BIT WORDS} 

MODIFIED 865 DRUM 
STORAGE UN IT 

KEY: 

KEY: 

~ STAR DATA CHANNEL 

lllHl 
7000 I/O CHANNEL 

CONTROL AND 
STATUS LINES 

Figure 1-2. Typical SCU /SEU Station 

TO/FROM 
A LEVEL 
INTERFACE 
IN FIRST 
LEVEL 
STATION 

BASIC SCU 
(SK MEMORY) 

(16- BIT WORDS) 

~ STAR DATA CHANNEL 

~~,,I'~ 3000 IIO CHANNEL 

TO/FROM 
~?3000 TYPE 
~ PERIPHERAL 

EQUIPMENT 

Figure 1-3. Typical SCU-Only Station 
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The SBU is basically a 32K- 16-bits per word-core memory with the peripheral inter

faces that allow I/O devices to transfer data directly into or out of memory. Control 

lines from the SCU are used to activate and monitor the various peripheral interfaces. 

In many cases, several peripheral interfaces can transfer data concurrently. To trans

fer a block of data to the central processor memory from an I/O peripheral device, the 

data is first stored in SEU memory and then transferred to central memory via a STAR 

data channel. Similarly, to transfer a block of data to an I/O device, data is first 

stored in SEU memory and then transferred to the proper I/O device. 

Differences in the varieties of SCUs and SEUs used in the various stations occur pri

marily in the peripheral interface areas. 

STATION CONFIGURATIONS 

Figures 1-4 through 1-14 illustrate the major components in each station and methods 

of interconnection between peripheral equipment and SEUs. 

NOTE 

The following illustrations contain A and E data channel 
interfaces, which are elements associated with the STAR 
data channel and are explained in detail in appendix C. 

Also, the term peripheral A interface is used to differentiate 
the logic connected to the E interfaces of other stations from 
the A interface which connects to the E interface in the SCU. 

STATION DESCRIPTIONS 

I 

I 

The following paragraphs describe the functions and logical configurations (building blocks) 

of the various stations and their interfaces. Most of these building blocks are used in 

more than one station. The Configuration Chart preceding section 1 lists the types and 

quantities of interfaces in each station. Figures 1-4 through 1-16 illustrate their I 
relationship in each station. 

Since the basic SEU and SCU are both common to many stations, a general discussion 

of each follows Figure 1-_14 and precedes th~ st_ation descriptions. 
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BASIC SBU {32K MEMORY) r---.., 
~ 
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TO/FROM 
CENTRAL -~~~~~ 
MEMORY OF,.. ,..,..~--

HIGHER LEVEL 
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CHAN. INTERFACE 
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STAR A DATA 
CHAN INTERFACE 
( SCU COUPLER) 

~ 

: 
I 

) 

) 

> 
) 

STAR B DATA 
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(SBU COUPLER) 
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[
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(~~~ 
[ 7000 I/O CHAN •••••' I 
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'---------t I I 

NORMAL CHAN. 

INTERFACE 

NORMAL CHAN. 
INTERFACE 

BUFFER 

CONTROLLER 

~ J 
__ ,,,, 

OPTIONAL 
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BASIC SCU (SK MEMORY) 

KEY: 

* INDICATES MODIFIED UNIT 

~ STAR DATA CHANNEL 

11un 
7000 I/O CHANNEL 

CONTROL AND 
STATUS LINES 

Figure 1-4. Paging (Drum) Station, Typical Configuration 
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lsTAR -B -DATA 1 ~~T~R~ACE ___ 1
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I (SAC COUPLER) I I WITH OPTIONAL SBU) 
L _______ :J_ - -- - - -- ----' 

KEY: 

BASIC SBU (32K MEMORY) 
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CONTROL AND 
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Figure 1-5. Disk Station, Typical Configuration 
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Figure 1-6. 844 Service Station, Typical Configuration 
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Figure 1-7. STAR-100 Service Station, Typical Configuration 
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Figure 1-8. STAR-lB Service Station, Typical Configuration 
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Figure 1-9. 844 Storage Station, Typical Configuration 
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Figure 1-10. Magnetic Tape Station, Typical Configuration 
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Figure 1-12. Display /Edit Station, Typical Configuration 
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Figure 1-13. Storage (Media) Station, Typical Configuration 
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Figure 1-14. STAR-100 Maintenance Control Unit, Typical Configuration 
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Figure 1-15. STAR-65 Maintenance Control Unit. Typical Configuration 
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Figure 1-16. High Capacity Disk (HCD) Station, Typical Configuration 
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STATION BUFFER UN!T 

The SBU (Figure 1-1 7) consists primarily of core memory for intermediate storage of I 
data between the STAR-100 CPU and peripheral devices or other peripheral stations. 

It also contains core control logic which provides 12 access points in and out of core 

memory for the various peripheral interfaces. 

bit words organized into eight phased banks. 

microseconds. 

This core memory contains 32, 768 16-

The cycle time of each bank is 1. 1 

Typically, the SEU is used for transferring large amounts of data at high speeds, 

staging of files and jobs, temporary storage of data and messages, and expansion of 

the system to subordinate level stations. Therefore, the SCU is relieved of heavy 

data transfer tasks and is available for higher level control activities even though it 

controls the SEU and monitors all of its data flow. The SEU is treated as an external 

memory by the SCU and is not directly addressable by the BC within the SCU. Each 

functional section within the SEU is discussed in the order listed. 

• STAR A data channel interface (SCU coupler) 

• STAR B data channel interface (SAC coupler) 

• Normal channel interface 

• Core control 

• Various I/O interfaces 

ST AR A DAT A CHANNEL INTERFACE (SCU COUPLER) 

The ST AR A data channel interface provides an interface between an access to SEU core 

and an SCU via the STAR data channel. The A data channel interface is passive, with 

transfer, control, and initiation being directed by the STAR B data channel interface 

(active end) channel. 

ST AR B DAT A CHANNEL INTERFACE (SAC COUPLER) 

The STAR B data channel interface provides the connection between an access to SEU 

core and a STAR data channel B end. The B end of the STAR data channel is the 

controlling end. Normally, th; B end is connected to a STAR data channel provided by 

the SAC of a STAR computer. The B end controls transfers, specifies addresses for 

the A end, and handles fault conditions. 
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NORMAL CHANNEL INTERFACE 

The normal channel interface logic provides an interface in the SBU between the SCU 

buffer controller normal channel bits and the various interface logic blocks in the SBU. 

The normal channel bits are used to transmit data, control information to the SBU 

interfaces, and read in status bits from the SBU interfaces. 

This logic block interfaces six 16-bit BC normal channels, three input channels, and 

three output channels. It contains transmitters, receivers, data fanin and fanout logic. 

and a decoding section. 

CORE CONTROL 

The core control logic provides 12 access channels to eight modules of core memory 

having a total of 32, 768 16-bit words of memory. Core memory is phased between 

modules, each module having independent read/write capability. The maximum memory I 
reference rate is eight references per full memory scan of 1. 1 microsecond. The 

core control logic determines channel priorities, increments channel addresses, checks 

for page boundaries, controls transfer of data and addresses to memory modules, and 

provides external timing signals. 

1/0 INTERFACES 

Various types of I/O interfaces are used to enable the transfer of data to or from 

peripheral devices and an HLP or between second-level stations having B interfaces 

and an HLP. With one exception (the network trunk interface) all I/O interfaces are 

controlled by the BC in the SCU and provide status conditions to the BC upon request. 
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STATION CONTROL UNIT 

I The SCU (Figure l-1B) is composed of a number of functionally related devices des

cribed in the order listed. 

I 

I 

• Buffer controller and 1. 1-microsecond memory 

• Norm al channe 1 s 

• Normal channel interface 

• SCU gate 

• STAR B data channel interface (SEU coupler A /B) 

• Drum I display logic, keyboard, and microdrum 

BUFFER CONTROLLER 

The BC is the primary control element of any station. It is an internally programmed 

parallel mode, digital computer having 4096 16-bit words of core memory with a cycle 

time of 1. 1 microseconds. The core memory is expandable to BK words. The in

struction set of the BC was specifically chosen to be compatible with peripheral device

related tasks. The BC provides one 16-bit parallel block transfer channel for high 

speed data transfer. It also provides up to 512 individually programmed normal channel 

lines for lower speed data transfer and for peripheral device and stat ion control. 

An optional BK semiconductor memory with a 200-nanosecond cycle time is available in 

place of the standard 1. 1 microsecond core memory in the STAR station control units 

but is software supported only in the paging and disk stations. 

NORMAL CHANNELS 

The SCU contains eight normal input channels and eight normal output channels, each of 

which is 16 bits wide. Channels 0 through 4 are used for the transfer of data and con

trol functions between the programmable elements of the SEU and SCU. Channels 5 

through 7 are used for similar functions (data and control) between the various I/ 0 SEU 

interfaces and the SCU. All normal channel bit assignments for all channels appear in 

appendix A of this manual. 
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NORMAL CHANNEL INTERFACE TO THE SBU 

The normal channel interface transmits and receives the BC normal channel bits to 

and from the SBU. This block contains only receivers and transmitters; no logical 

operations are performed at this interface. It interfaces three 16-bit output channels 

and three 16-bit input channels. 

SCU GATE 

The SCU gate provides a fanin/fanout of four on the BC block transfer channel and per

mits up to four couplers to be connected to the BC. Two BC normal channel bits con

trol the selection. 

ST AR B DAT A CHANNEL INTERFACE ((SBU) COUPLER A/B) 

The SBU STAR data channel coupler matches the BC block transfer channel to a STAR 

data channel. It is the B end of the ST AR channel. This coupler provides features 

for drum and autoloading (refer to Drum/Display Logic). Only one coupler in a station 

is used for autoloading and is actually connected to the autoload controls and the drum 

data path. 

The operation of the coupler is controlled by BC normal channel bits, or during auto

load, by the autoload logic. 
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DRUM/DISPLAY LOGIC 

This logic is the standard control logic provided in each SCU. It contains several 

sections: microdrum logic, display logic, keyboard interface, autoload package, and 

deadman logic. 

MICRODRUM LOGIC 

Data is recorded serially on the microdrum. The data read/write circuits contain the 

logic to encode the data, a write driver for recording on the drum, a read preamplifier, 

and a discriminator to decode the data. Write data is transmitted to the microdrum 

logic as 16 parallel bits from a BC normal channel. This data is received by a 16-

bit shift register which shifts it serially to the read/write electronics. 

Read data is transmitted serially from the read/write electronics to the same 16-bit 

shift register. It is then transmitted as 16 parallel bits via a holding register to a 

BC normal channel. The output of this holding register is also routed to the coupler 

used for autoload. Read data from the shift register is also transmitted as 16 parallel 

bits to a holding register for display output. 

KEYBOARD TRANSMIT /RECEIVE LOGIC 

The interface between the SCU keyboard and the BC normal channel bits consists of 

transmitters and receivers. The only exception is the additional input to the keyboard 

alert buzzer and indicator from the deadman logic. 

During a write operation on a display track, the data being written is shifted end

around in the shift register and then transmitted to the display holding register. This 

procedure allows a display image to be modified and immediately displayed without 

disturbance or flicker. 

DISPLAY LOGIC 

The SCU display unit is refreshed from the microdrum. It receives a composite video 

signal from the display logic. The selected microdrum data track is always being read 

and displayed when the display mode is selected. When the data mode signal is trans

mitted from the BC normal channel bit, the display screen is blanked. 
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AUTOLOAD PACKAGE 

A section of the SCU drum/ display logic controls autoload operations. The SCU is 

autoloaded from the microdrum. The autoload sequence causes a track of microdrum 

data (one of four selected by the switches on the SCU control panel) to be transmitted 

to BC core and executed. The autoload sequence is initiated from the control panel 

or by the receipt of an external flag signal from a higher level data channel interface. 

DEADMAN LOGIC 

The deadman logic provides detection of hang-up conditions in the BC instruction exe

cution or a block data transfer. During each revolution of the micro drum, an index 

mark sets a flip-flop (FF) in the deadman logic. This FF must be cleared by an out

put from a BC normal channel bit. If a drum index mark is received and the FF is 

still set, the BC is stopped, and the alert indicator and buzzer on the SCU display 

are activated. 

A start block transfer signal from the active coupler starts a variable delay timeout in 

the deadman logic. If the block transfer does not terminate in the allotted delay time, 

a force terminate signal is sent via the coupler to the BC which terminates the block 

transfer allowing instruction execution to continue. This terminate condition can be 

sensed by status. 

PORTABLE MAINTENANCE CONSOLE I 

Two similar portable maintenance consoles are available for maintenance and control 

of the BC in the SCU. Each console has its own method of accessing a BC, of which 

there are two basic types. General characteristics and basic differences of the two 

consoles are discussed in the following paragraphs. 
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One console (the TF201) provides paper tape input (with error checking) and manual 

switch operation as two means of accessing the BC. Various signals produced by the 

BC are monitored by indicators on the console,, thereby enabling the operator to deter

mine internal operating conditions of the BC. The TF201 provides the following capa

bilities. 

• Data input via punched paper tape 

• Register entry and display 

• Sweep mode.. variable speed 

• Step mode by instruction or cycle 

• Breakpoint by instruction,, operand,, or both 

Information contained on the paper tape is normally transmitted to the BC under the 

conditions of the data entry mode. Continuous checking of the data contained on the 

tape is performed by the error checking logic. Using the reader test function, the 

data on a paper tape may also be used to test the error checking and tape control 

logic, with outputs to the BC being inhibited. Therefore, deliberate errors may be 

inserted into a tape for test purposes without affecting BC operation. 

The second console (the TF204) has the same capabilities as the TF201 but uses a 

different medium for the transfer of information. It uses a cassette magnetic tape 

unit through which recorded information can be transmitted to the BC. Also, data 

stored in BC memory can be retrieved and recorded on the cassette. A second means 

of accessing the BC is through a hexadecimal keyboard. Entries made via the key

board are displayed in a four-stage hexadecimal readout. Register contents and various 

signals within the BC are monitored by indicators, and a second four-stage hexadecimal 

readout allows the operator to determine internal operating conditions of the BC. 
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PAGiNG (DRUMj STATION 

The paging (drum) station (Figure 1-4) provides memory extension for higher level 

computer central storage and is dedicated to one central storage I central processing 

unit (CPU). Storage in the drum station is addressed by the CPU in terms of central 

memory virtual addresses. 

ST A TION FUNCTIONAL OPERATION 

Typically, the drum station may expect the higher level processor (HLP) to issue either 

a request for a page (2048 16-bit words) of data or request a storage area for a page 

I 

of data. The SCU polls CPU core storage for the CPU request. When the request is I 
recognized, the SCU processes it to determine the action to be taken. If the requested 

page resides in SEU memory, the SCU program sends the page boundaries to the SAC 

coupler interface via the normal output channels. The SCU then initiates the proper 

type of data transfer (read or write) to or from the HL P. If the requested page is 

located on the drum, the SCU receives the CPU request in the form of a user key or 

a virtual address. To translate this information to a physical data page on the 865 

drum requires an index compare operation. A table of entries residing in SEU memory 

consists of user keys, virtual addresses, and physical locations relating to the drum. 

The index compare interface compares the requested CPU user key or virtual address 

with the table entries. When a compare is made, the entry is saved and the physi

cal address is read from that entry. This address is used to initiate a data transfer 

to I from the drum via the 7000 interface. 

If the request from the CPU is to store a page on the 865 drum, the SCU program I 
provides the page boundaries relative to where the page may be stored in SEU memory. 

The SCU then provides the same set of page boundaries to the drum interface after the 

data is in the SEU, and initiates the data transfer operation to the drum. 

The drum station interfaces one or two modified 865 drum storage units via 7000 I/ 0 

channel interfaces in the SEU. Each functional section of the drum station that is not 

a part of either the basic SEU or SCU discussed previously, is discussed in the 

following paragraphs in the order listed. 
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• Station buffer unit (SEU) 

• 

ST AR A data channel interface (SCU coupler) 

STAR B data channel interface (SAC coupler) 

Normal channel interface 

Core control 

Index compare 

7000 I/O channel interfaces (channels 0 and 1) 

Station control unit (SCU) 

Buffer controller and 1. 1-microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

ST AR B data channel interface (SEU couplers A and B) 

Drum/ display logic. keyboard. and microdrum 

• Portable maintenance console 

• Drum storage unit (modified 865) 

I INDEX COMPARE 

The index compare logic provides a hardware search of a virtual address table con

tained in SEU core and uses an access to SEU core. It can search for up to two 

addresses simultaneously. The table contains a list of four 16-bit entries. Each entry 

has a key and virtual address which relates to a physical device address. The inter

face is controlled by normal channel bits and provides simultaneous multiple searches 

for specific keys and/ or virtual addresses. 

7000 1/0 CHANNEL INTERFACE 

This interface provides communication between the SEU core control via a 7000 I/O 

channel and an external peripheral device such as a modified 865 drum storage unit. 

The 7000 I/O interface provides data buffering and data conversion to and from the 

drum unit. The 7000 I/0 interface has two channels. one for data and one for control. 

I Each channel is 12 bits wide and of parallel format. The control channel 

is used to transmit function codes to the peripheral device and to receive status signals 

from the device. The data channel exclusively handles data both to and from the per

ipheral system. The SCU supplies the function codes and monitors status of the SEU 

via the normal channels. 
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The 7000 I/O interface provides a stacking feature which allows starting and terminating 

addresses to be held until needed so the SCU can be free to complete more important 

control functions. 

DRUM STORAGE UNIT 

The DSU used in the drum station is a modified version of the CDC standard 865 DSU. 

The DSU provides the I/0 channel with 12-head parallel format accessibility and a 

standard storage interface. The DSU uses 768 data tracks and four control tracks in 

the process of accomplishing its storage function. Two of the control tracks are used 

as master tracks; one is used for clock pulses and one for index marks. The re

maining two are spares. The data heads are organized into 64 head groups with 12 

read/write heads per group. Data bits are recorded on the drum via the phase modu

lation method at a clock rate of 2 megabits per second. 

DISK ST A TION 

I 

The disk station (Figure 1-5) provides an extension of mass memory for higher level 

computer storage. Although the drum and disk stations have many similarities, the I 
major difference in configuration of the disk station is that a second SEU with two 7000 

I/O channels is available as an option. In the optional SEU, the 7638-1 disk file sub

system is not included as a part of the option but is available by separate order. 

STATION FUNCTIONAL OPERATION 

The SEU in a disk station receives functions from the HLP. Depending on the function, 

the SCU initiates operation of the STAR E interface to send or receive data from the 

HLP. Data is transferred in page increments, each page having 2048 hexadecimal words. 

After data is stored in SBU core memory, the SCU initiates operation of one of the 

7000 I/O interfaces to transfer a page of data to the disk itself. The disk's surface is 

divided into one-page increments so that one page of data from memory may be stored 

on a one-page sector on the disk. When the HLP requests data, the SCU commands 
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the disk to send data to SBU core via a 7000 I/O interface. Once the data is in SBU 

core, the SCU initiates an operation to transfer the data from SBU core to the HLP via 

a STAR B interface. The normal channel interface in the SBU provides the path used 

by the SCU to control the various SBU interfaces. 

The disk station interfaces one or two 7638-1 disk file subsystems via 7000 I/O channel 

interfaces in the SBU. The discussion given for the SBU in the drum station also 

applies to the disk station except that the disk station does not use the index com pare 

operation. The SCUs for the drum and disk stations are identical. Components of the 

disk station are listed as follows: 

• SBU 

• scu 

ST AR A data channel interface (SCU coupler) 

STAR B data channel interface (SAC coupler; channels 1 and 2) 

Normal channel interface 

Core control 

7000 I/O channel interfaces (channels 0 and 1) 

Buffer controller and 1. 1-microsecond memory t 
Normal channel interface 

SCU gate 

Block transfer channel 

ST AR B data channel interface (SBU couplers A and B) 

Drum/ display logic, keyboard, and microdrum 

• Portable maintenance console 

• 7638-1 disk file 

I t200-nanosecond memory is optional. 
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844 SERVICE STATION 

The 844 service station (Figure 1-6) consists of several interfaces which service diffe

rent equipment attached to various interfaces. In the case of the peripheral A inter

faces, the station provides the higher level processor access to second-level stations 

and vice versa. Typically, a second-level station could be a unit record station or a 

display/edit station. The network trunk interface(s) services a transceiver, which in 

turn is connected to a communications link. The only option available for the station 

is the addition of two more network trunk interfaces, bringing the total of that type of 

interface to four. The 844 interface provides access to a maximum of three 844 DSUs. 

The 844 DSUs provide mass storage for data blocks in SEU core memory. 

STATION FUNCTIONAL OPERATION 

The 844 service station and its interfaces are controlled by programs in the SCU. 

I 

Normal output channels carry control information to each SEU interface except the net

work trunk interfaces. The network trunk interfaces receive their commands from the I 
modems, data sets t, or transceivers to which they are attached and transfer their data 

words to SEU memory. 

The peripheral A interfaces react to SCU instructions by transmitting or rece1vmg 

functions and data words to and from the second-level stations. The 844 interface 

communicates with up to three 844 DSUs for storage operation with SEU memory. 

Both the network trunk interface and the 844 interface provide serial to parallel con

version (and vice versa) of data passed between the interface and its respective 

peripheral device(s). The SAC coupler interface provides access to a higher level 

processor such as that contained in the STAR 100 Computer System. It receives 

I 

function commands and data information from the SCU via the normal output channels. 

Status information is available to the SCU controlling program via the normal input 

channels. Both the SAC coupler and the peripheral A interfaces transfer data to and I 
from SEU memory in 16-bit parallel word formats. 

There are several possible modes of operation for the service station. The first mode I 
of operation exists if the CPU has requested information via the STAR data channel, the 

station could respond with the proper data from the 844 DSU. 

tRegistered trademark of AT & T Co. 
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I A second mode of operation for the service station is servicing the peripheral A inter

faces connected to second-level stations such as a display /edit station or unit record 

station. The inputs received from these two stations are data for display purposes 

I 

I 

I 

I 

or data read from punched cards. Data transmitted to these second-level stations 

via the peripheral A interface is display information • card punch data. or line 

printer data for printout. 

The third mode of operation for the service station is servicing the network trunk inter

face. Since the remote terminal rather than the BC controls this interface, the data 

received or transmitted must be processed and stored in SBU memory and then routed 

to/from the CPU. 

If more than one interface is being used in the SBU. they are forced to share memory. 

Therefore, the controlling programs in the SCU must schedule operations to maintain 

the most efficient use of memory. The SCU does not schedule operation of the net

work trunk interface. 

The functional sections comprising the 844 service station are given in the following 

paragraphs. Many of them have been discussed previously in this section; therefore, 

only the different ones are discussed. 

• SBU 

• scu 
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ST AR A data channel interface (SCU coupler) 

STAR B data channel interface (SAC couplers; channels 1 and 2) 

Normal channel interface 

Core control 

844 interface 

Network trunk interfaces (2; two more are optional) 

Peripheral A interfaces (4) 

Buffer controller and 1. 1-microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

ST AR B data channel interface (SBU couplers A and B) 

Drum/ display logic, keyboard, and micro.drum 
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Portable maintenance console 

• 844 DSU 

• Communications transceivers,, modems,, or data sets 

• Second-level stations • 

SBU INTERFACES 

Since a number of the 844 service station interfaces have been discussed in previous 

paragraphs relating to other similar stations,, only those interfaces which are different 

from other SBU interfaces are discussed in the following paragraphs. 

844 INTERFACE 

The 844 interface regulates data transfer operations between the 844 DSUs and SBU 

memory. Data is transferred serially to the DSU at a rate of 6,,800, 000 bits per 

second and in page increments of 2048 hexadecimal words. Mass storage data capacity 

of the DSU is 23, 427 pages. 

NETWORK TRUNK INTERFACE 

The network trunk interface (NTI) connects an SBU memory access channel to a 

current switching mode type transceiver, modem, or data set such as the 300 series 

AT&T Data Set. Depending upon the type of communications device used, the NTI may 

transfer a serial stream of data of up to 5 megabits per second. Data at the SBU 

end of the interface is in 16-bit parallel form and in serial form at the modem end of 

the interface. 

I 

I 

I 

The NTI mode of operation is governed completely by information coming from the I 
remote terminal via a modem. There are no normal channels connected from the NTI 

to the SCU. The NTI connects to SBU memory using a memory access channel. 

I 
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PERIPHERAL A INTERFACE 

The STAR A data channel interface (A interface) connects an SEU memory access 

channel to a STAR data channel. In addition to being a data transfer link, the A 

interface responds to function codes sent to it by the SCU; the SCU can obtain status 

information from it via normal channel bits. Initiation of data transfers is accomplished 

from the E end of the STAR data channel or from the E interface of a second-level 

station. On write operations,, data flows from the STAR data channel to a memory 

access channel in the SEU via the A interface. On read operations,, just the opposite 

procedure takes place. 

844 DISK STORAGE UNIT 

The 844 DSU is a high speed, random access, disk storage device which records data 

on a removable disk pack. Each pack consists of 12 disks; 10 are used for recording 

and two (top and bottom) are protective nonrecording disks. Each surface is divided 

into three equal-sized sectors and has 404 tracks per surface. Each sector contains 

2048 16-bit words. The individual bits of these words are recorded serially .. bit by bit .. 

on the disk. A sector is the smallest addressable unit on the disk. 

COMMUNICATIONS TRANSCEIVERS 

A number of different types of communications devices are available and can be used 

with the NTI. One such type is the transceiver which obtains its name from the fact 

that is can transmit and receive data simultaneously if necessary. Other types are 

the modem (modulator/demodulator) and the data set (such as an AT&T 300 series 

Data Set). Regardless of which devices are used with the NTI interface,, they all must 

be compatible with the current mode interface as defined by AT&T's Bell System 

Technical Reference for 300 series Data Sets. The NTI activates the transceiver, and 

once the transceiver is synchronized and all other required signals are present, data 

transmission may begin. Parallel data from SBU memory is transferred in 16-bit 

words to or from the NTI interface and then bit by bit, in serial form, to or from 

the transceiver. 
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STAR-100 SERVICE STATION 

The STAR-100 service station (Figure 1-7), similar to other service stations in the 

peripheral station family, is used to service different equipment attached to its inter

faces. This station has the similarities of at least two other stations in that it may 

communicate with the same type of DSU used in the paging station, and it services 

second-level stations via peripheral A interfaces just as the 844 service station does. 

Therefore, the station functional operation that follows is similar to those two stations 

previously mentioned. No options are offered for the STAR-100 service station. 

STATION FUNCTIONAL OPERATION 

The modified 865 DSU is attached to a 7000 I/O channel interface which in turn is 

controlled by the SCU program. The SCU also controls the eight peripheral A inter

faces, which in turn provide access to second-level stations such as the unit record 

station or the display I edit station. I 
The STAR-100 service station may receive from an Hl P (such as the STAR-100 Com- I 
puter) requests for data from SBU merr ory or requests for a storage area in which to 

store data. In the case of the DSU, one page of data is 2048 16-bit words. In display I 
edit stations where data is being retrieved from the microdrum, one track of data is 

1152 16-bit words. 

The SAC coupler interfaces provide two access paths via STAR data channels to an 

HLP (such as the CPU in the STAR-100 Computers). They recieve function commands 

and data from the SCU via the normal output channels. Status information is available 

to the SCU operating program via the normal input channels. All interfaces in this 

station provide parity checking and transfer data to and from SBU merr ory in 16-bit 

parallel word formats. 

The functional sections comprising the STAR-100 service station are given in the 

following paragraphs. Since all of them have been discussed previously in this manual, 

refer to the appropriate description for details of the interface in question. 
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e SBU 

• scu 

ST AR A data channel interface (SCU coupler) 

STAR B data channel interface (SAC couplers; channels 1 and 2) 

Normal channel interface 

Core control 

7000 I/O channel interface 

Peripheral A interfaces (8) 

Buffer controller and 1. 1-microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

STAR B data channel interface (SBU couplers A and B) 

Drum/ display logic, keyboard, and microdrum 

• Portable maintenance console 

• DSU (modified 865) 

• Second-level stations 

STAR 18 SERVICE STATION 

The STAR lB service station (Figure 1-8) provides servicing of second-level stations 

having B type interfaces. Primarily, however, the station is dedicated to servicing 

a STAR lB Computer System and its second-level station functions. 

The STAR lB service station has two 841 MDD interfaces plus its peripheral A inter

faces, and its index compare logic. No options are available for this station. 

ST A TION FUNCTIONAL OPERATION 

Like the other service stations in the peripheral station family, the peripheral A inter

faces are controlled by the SCU program(s) and connect to second-level stations having 

a compatible STAR B data channel interface. Similar to other stations, the A interface 

responds to function codes it receives from the SCU, and the SCU can obtain status 

information from it via normal channel bits. Initiation of data transfers is begun from 

the B interface of the STAR data channel or from the B interface of a second-level 

station. 
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The functional sections comprising the STAR lB service station are given in the follow

ing paragraphs. Since all of them except the 841 MDD interface in the SEU have been 

discussed previously in this section, only the 841 MDD interface is discussed. 

• SEU 

• scu 

STAR A data channel interface (SCU coupler) 

STAR B data channel interface (SAC couplers; channels 1 and 2) 

Normal channel interface 

Core control 

841 MDD interfaces (2) 

Index compare logic 

Peripheral A interfaces (6) 

Buff er controller and 1. 1-microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

STAR B data channel interface (SEU couplers A and B) 

Drum/ display logic, keyboard, and microdrum 

• Portable maintenance console 

• Second-level stations 

• 841 MDDs 

STATION INTERFACES 

Since all of the SCU interfaces and functional sections have been discussed previously 

for other stations, refer to the appropriate paragraphs for details. In the SBU, only 

the 841 MDD interface is different from other stations and is therefore discussed in 

the following paragraphs. 
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841 MOD INTERFACE 

The 841 MDD interface regulates data transfer operations between the 841 MDDs and 

I SBU men:ory. The two 841 MDD interfaces in the SBU may connect to the same 841 

MDD units. The two interfaces are completely independent of one another and can per

form simultaneous data transfer operations as long as the two procedures involve two 

different MDDs. 

844 STORAGE AND MAGNETIC TAPE STATIONS 

I These two stations (Figure 1-9 and 1-10) share common elements and are therefore 

discussed together. Foundation elements for either station consists of one SBU and 

I one SCU with a second SBU offered as an option. Differences in the two SBUs of the 

two stations are that the two 844 DSU interfaces in the 844 storage station are standard 

while the two 3000 I/O channel interfaces are offered as optional elements. In the 

magnetic tape station. the opposite is true. The two 844 DSU interfaces may control 

I up to eight disk storage units each. 

STATION FUNCTIONAL OPERATION 

The CPU of the STAR-100 Computer System initiates station operation by either re

questing data from the station or requesting a memory location in which to store data. 

All data transfers to and from the CPU are performed in 16-bit word sizes of 2048 

words each (one page). Serial data can be transferred to the 844 DSU at a rate of 

I 6, 800, 000 bits per second (recording frequency of the 844 DSU). If the requested 

page is stored in SBU memory, the SCU program sends the page boundaries to the 

I SAC coupler interface via normal output channel bits. The SCU then initiates the data 

transfer to the CPU. If the page requested is located on tape or disk, the SCU program 

connects to the 3000 I/O channel or DSU interface and sends the page boundaries to the 

SBU. The data transfer is then initiated by the SCU program. 

I 
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I 
Since all interfaces (except the 3000 I/O channel interface) have been explained in 

previous paragraphs of this manual, only the 3000 I/O channel interface is discussed. 

Prior to this discussion, however, the two stations are compared in a listing as follows: 

• SBU 

844 Storage Station 

844-A interface 

844-B interface 

3000 I/O channel 0 interface 
(optional) 

3000 I/0 channel 1 interface 
(optional) 

STAR A data channel interface 
(SCU coupler) 

STAR B data channel inter-

• 
Magnetic Tape Station 

SBU 

844-A interface (optional) 
844-B interface (optional) 

3000 I/O channel 0 interface 

3000 I/0 channel 1 interface 

STAR A data channel interface 
(SCU coupler) 

STAR B data channel interface 
(SAC coupler) 

face (SAC coupler; channels 1 and 2) 
Normal channel interface 

Core control 
Normal channel interface 

Core control 

• SBU No. 2 (optional) 

• 

• 

• 

scu 

NOTE 

3000 I/O channel inter
faces are not included 
with optional SBU. 

Buffer controller and 
1. 1-microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

STAR B data channel inter
face (SCU couplers A and B) 

Drum/ display logic, keyboard, 
and microdrum 

844 DSUs 

3000 peripheral controllers (optional) 

60405000 B 

• SBU No. 2 (optional) 

• 

• 

• 

scu 

NOTE 

844-A and B interfaces are not 
included with optional SEU. 

Buff er controller and 1. 1-
microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

STAR B data channel interface 
(SCU couplers A and B) 

Drum I display logic, keyboard, 
and microdrum 

844 DSUs (optional) 

3000 peripheral controllers 
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3000 1/0 CHANNEL INTERFACE 

The 3000 I/ 0 channel interface processes data transfers and functional control between SBU 

memory and a 3000 magnetic tape controller. The SBU data lines transmit 16-bit words 

plus two parity bits. The 3000 I/O channel transfers 12-bit words for storage on magnetic 

tape units in six- or eight-bit characters. Using normal channel bits, the SCU controls data 

transfers and sends various functions to the tape controller via the 3000 I/ 0 channel inter-

1 
face. A major difference between the 3000 I/ 0 channel interface used in the SBU and a 

standard 3000 series I/ 0 channel is that the standard 3000 channel can handle eight interrupt 

lines and the SBU 3000 I/ 0 channel is limited to four interrupt lines. Therefore, no more 

than four peripheral controllers can be connected to the 3000 I/ 0 channel interface if the 

interrupt feature is used. 

UNIT RECORD STATION 

I The unit record station (Figure 1-11) is one of the second-level stations and therefore con-

nects to the HLP's central memory indirectly through the A level interface of a first-level 

I 
station, such as the STAR-100 service station. Similar to its use in other stations, the SCU 

controls operations between peripheral controllers/ devices and the A level interface in the 

first level station. 

The SCU in the unit record station contains two STAR B data channel interfaces, two 3000 

I/ 0 channel interfaces, a normal channel interface, and a BC and all of its associated chan

nels, etc. The peripheral controllers and devices to which the 3000 I/ 0 channel interfaces 

could be connected are a 344 7 or 3649 card reader controller and 405 card reader, a 3446 

card punch controller and 415 card punch, and a 3555-1 line printer controller and 512-1 line 

printer. The SCU controlling program permits the connection of a second line printer. 

All peripheral devices and their associated controllers must be ordered separately and are 

not included with the SCU used in this station. A listing of the unit record station's major 

components is as follows: 

• scu 
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Buffer controller and 1. 1-microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

Drum/ display logic, keyboard, and microdrum 

3000 I/ 0 channels 0 and 1 

STAR B data channel interface (SAC channels 1 and 2) 
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DiSPLAYiEDii SiAiiON 

The display/edit station (Figure 1-12) is a second-level station that drives a maximum 

of 28 keyboard/ display terminals and provides for editing data externally from a higher 

level CPU or manually at the station level via the keyboard. This station also processes 

control entries, provides contiguous character editing, formats the data, and maintains 

the display network. This station is composed of an SCU and an SDU which is described 

in the following paragraphs. The SCU in this station is similar to the SCUs of other 

stations already described. The only difference is the addition of an SDU coupler 

interface. The SDU coupler is discussed in section 4 of this manual. 

STATION DISPLAY UNIT 

The basic SCU is a 4096 16-bit word memory used for holding messages and data dis

played on a group of seven displays. Three additional 4K memory modules and asso

ciated logic can be added to serve a maximum of 28 displays. A second purpose of the 

SDU is to provide a data path from the keyboards to the SCU normal channels. Although 

all data and control words are exchanged between the SDU and SCU coupler via receiver I 
transmitter circuits, the SDU is composed of four main functional sections. They are 

described in the order listed: 

Master control logic 

Display group logic 

Memory control logic 

Memory module(s) 

MASTER CONTROL LOGIC 

In general, the master control logic provides an interface for data transfer between 

the keyboard/ display units and other functional sections of the SDU and the receiver I 
transmitter circuits. Its main functions are: 

• Produces a master timing signal for starting the 45-bit holding and shift regis

ter and timing chain in the display group logic module. 

• On read-from-SDU-memory operations, transmits data from its registers throug 

the SDU coupler to the block transfer channel 1fi the SCU. 
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• On write-into-SDU-memory operations, gates data from the block transfer 

channel through the SDU coupler into its registers to the appropriate memory 

module. 

• Enables offset operc>tions to be performed on either a read or write operation. 

Offset operations permit an operator to change the position of a character during 

message editing functions. 

• Addresses all four memory modules simultaneously, if necessary (either block 

transfer channel address or streaming address). 

• Provides a unit selection counter for selecting a specific keyboard/ display unit. 

DISPLAY GROUP LOGIC 

This functional section of the SDU contains for the most part the controlling logic 

which acts in response to the master control logic to regulate data to and from its 

seven keyboard/ display units. If more than seven keyboard/ display units are required, 

one display group logic module is added for each increment of seven units added. 

A streaming counter, used with the unit counter in the master control logic, is used 

in addressing memory during the streaming mode of operation. Streaming simply 

means the continuous uninterrupted flow of data. The first five counts of the stream 

counter enables one line (32 words) to be displayed on a CRT. As the count progresses 

through a count of eight, 16 lines or 512 words may appear on a CRT. Address lo

cations in memory are sectioned such that a controlling flip flop in the display group 

logic determines when the A or B field is displayed on a CRT. 

The display group logic decodes and generates the 96-character set of ASCII-coded 

characters using six modules, 16 characters per module. The seven holding and shift 

registers per display group logic temporarily store this data until ready for display 

on the CRT(s ). The cursor is also displayed under the appropriate character after a 

valid comparison is made of the contents of bits 2 through 6 in the cursor shift register 

and five bits of the stream counter (in master control logic). 
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MEMORY CONTROL LOGIC 

The memory control section of the SDU regulates the accesses to memory modules and 

controls the video signals used to run the CRT displays. During read operations, this 

logic receives 16-bit data words from the memory module sense amplifiers. During 

write operations, it receives 16-bit words from the SDU coupler in the SCU. 

A switch on this module permits the selection of either of two display formats of the 

A and B fields displayed on a CRT (refer to Figure 4-2). The A field is used for the 

display of data and the B field is used for displaying control and command words and 

other static displays. 

MEMORY MODULE 

Each memory module contains 4096 16-bit words of storage, or enough word locations 

to service seven keyboard/ display units. The character buffer area in each module has 

seven A data fields (of 512 words each) and seven B fields (of 64 words each). The 

cursor address area in each module has seven A fields (of 56 words each) and seven 

B fields (of one word each); one word location in memory is not used. For each in

crement of seven keyboard/display units added to the system, one memory module is 

added. 

STORAGE (MEDIA) STATION 

The storage/media station (Figure 1-13) provides for the attachment and control of 

MDDs using the 841 MDDs and magnetic tape transports via the proper 3000 controller 

and series 65X magnetic tape units. It provides file storage and performs file manage

ment functions. Besides performing disk station type functions for the attached 841 

MDDs, it accommodates read/write tape records, provides translation and assembly/ 

disassembly functions, and communicates with the operator. 
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STATION FUNCTIONAL OPERATION 

The storage (media) station is an intermediate storage station for a higher level pro

cessor. The SBU in this storage station receives functions from the HLP. Depending 

upon the function, the BC in the SCU initiates operation of the B interface preparatory 

to data transfer operations. Data is transferred by pages, with each page containing 

2048 hexadecimal words. Once data is in SBU memory, the SCU program transfers 

the data either to an MDD or to a magnetic tape unit for storage. 

When the HLP requests data, the SCU program initiates operation of the proper inter

face to transfer the requested data into SBU core memory. Once in core, the SCU 

initiates operation of the B interface to transfer the data to the HLP. The normal 

channel interface provides the SCU with the required control and status paths to the 

various SBU interfaces. 

The functional sections comprising the storage (media) station are listed below. Since 

all interfaces of the station have been discussed previously, refer to the appropriate 

paragraph for details. 
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• Station buffer unit 

ST AR A data channel interface (SCU coupler) 

STAR B data channel interface (SAC couplers 1 and 2) 

Normal channel interface 

Core control 

3000 I/O channel interfaces (channels 0 and 1) 

841 MDD interface 

• Station control unit 

• 
• 

Buffer controller and 1. I-microsecond memory 

Normal channel interface 

Block transfer channel 

SCU gate 

ST AR B data channel interface (SBU couplers A and B) 

Drum I display logic, keyboard, and microdrum 

Portable maintenance console 

841 Multiple Disk Drive 
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The STAR-100 maintenance control unit (Figure 1-14) consists primarily of the basic 

SCU which provides two SAC channel couplers to the central memory of a STAR-100 

computer. The SCU also contains a special control interface which is connected to 

multiple access lines to and from the computer's mainframe. These lines serve as the 

means for measuring and monitoring functions of the STAR-100 Computer. The 

maintenance control unit also has a 3000 1/0 channel interface, line printer interface, 

and a disk storage drive interface. A listing of the maintenance control unit's major 

components is as follows: 

• STAR B data channel interface (SAC couplers; channels 1 and 2) 

• Special control interface 

• Buff er controller 

• 3000 I/O channel interface 

• 854 disk storage drive interface 

• Line printer interface 

• Normal channel interface 

• Portable maintenance console (external to MCU) 

STATION FUNCTIONAL OPERATION 

The two SAC coupler interfaces and the special control interface allow the maintenance 

control unit to regulate information flow, control pulses, and monitor performance of 

the STAR-100 Computer. The maintenance control unit provides system deadstart 

capability via the portable maintenance console and system monitoring. The three 

general modes of operation relative to maintenance control unit/computer program 

functions are: 

• Operation of a computer diagnostic maintenance program used to locate faults 

and malfunctions within the maintenance control unit. 

• Running diagnostic routines on the computer. The maintenance control unit 

loads diagnostics into the computer via the portable maintenance console, con

t-rols and -monitors ope-rat-ions -of the diagnostics, and indicates-the results of 

the tests on either the line printer or other appropriate peripheral device. 
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I • The maintenance control unit loads the program into the computer via the 

portable maintenance console and controls and monitors its operation. In this 

mode of operation, the maintenance control unit is responsible for autoloading 

the CPU and the BC of first-level stations, running on-line diagnostics, and 

restarting the CPU. 

I 
A special control interface connects to the microcode memory of the STAR-100 Com

puter. This interface provides the maintenance control unit with the ability to load and 

store microcode and to load microcode diagnostic routines. The interface also pro

vides control to run the routines under maintenance control unit control. 

I 
I 

I 

PERIPHERAL EQUIPMENT 

Three types of interfaces are supplied with the MCU for connecting to 3000 peripheral 

controllers, to a disk storage driver interface, and to a line printer interface. The 

854 DSD interface accommodates up to four disk drives. The line printer interface 

services one line printer. 

HIGH CAPACITY DISK (HCD) STATION 

(To be supplied.) 
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HARDWARE ELEMENT DESCRiPTiONS 

The following paragraphs contain the physical descriptions of the various units com

prising the peripheral stations. In the case of the SCU, the instruction set of its BC 

is also described because of its importance and extensive usage in the peripheral 

stations. 

STATION BUFFER UNIT 

The SEU is a cabinet containing power supplies, logic chassis, eight core memory I 
mdoules, core control logic, SCU interface logic, and additional logic as required by 

each station. Each SEU has an associated SCU for control purposes. Figure 1-19 

shows the layout of the SEU. 

CORE MEMORY 

The eight core memories used in the SEU are the same as the 1. 1-microsecond memoryl 

modules in the SCU. Each module contains 4096 18-bit words (16 data bits and 2 parity 

bits). Total capacity of the SEU memory modules is 32, 768 words (65, 536 8-bit char

acters). 

CORE CONTROL 

The SEU core control logic provides 12 accesses to SEU core. The eight memory 

modules are phased by eight, allowing eight memory references to separate modules 

during the 1. 1-m icrosecond memory cycle time . 

60405000 B 1-47 

I 



FRONT BACK 

DOD 

CORE MEMORY COREM £MOR' 
0 • 0 • . ~ . . ~ . . . . . 
• 0 • 0 
0 • 0 • . ~ . . ~ . . . . . 

LOGIC • 0 • 0 
CHASSIS I 

0 • 0 • . ~ . . ~ . 
H . . . . 
H 

• _0 • 0 

H 
0 • 0 • . ~ . . ~ . 

H LOGIC 
. . . . 

0 • 0 H CHASSIS I 

HCABLE POWER 
HENTRY ENTRY 

CONTROL 
~ 

LOGIC 
CHASSIS 0 ~ LOGIC 

H CHASSISO 

I 
LOGIC 

MEMORY 
POWER 
SUf>PLY 

POWER 
SUPPLY 

POWER CONTROL 

t9 
() 

0 0 :rrm: 0 

BLOWER BLOWER BLOWER BLOWER 

I Figure 1-19. Station Buffer Unit Component Locations 

SCU INTERFACE 

The interface between the SBU and its associated SCU consists of an interface between 

I the SCU block transfer channel and an SBU core access, and an interface between SCU 

normal channels and the SBU. The normal channel bits are used in the SBU to control 

the various logic interfaces on the 12 accesses to SBU core. 

STATION CONTROL UNIT 

I The SCU is a cabinet containing a power supply, control panels, logic chassis, BC with 

memory module, microdrum, display/keyboard, SCU logic, and additional logic as re

l quired by each station (Figure 1-20). 
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Figure 1-20. Station Control Unit Component Locations 

BUFFER CONTROLLER 

I 

I 

The BC is an internally programmed, parallel-mode digital device using a coincident 

current magnetic core memory. Cycle time of the core memory is 1. 1 microseconds, I 
with a capacity of 8192 18-bit words (16 data bits plus 2 parity bits). If the optional 

SK semiconductor memory is installed, cycle time is 200 nanoseconds. 

software supported only in the disk and paging stations. 

REGISTERS 

The BC contains the following registers. 

Program address 

Accumulator 

Two index registers 

16 bits 

16 bits 

16 bits each 

However, it is I 

It also contains a 16-bit adder with a 17th adder generate bit which indicates an end

off carry. The BC also contains a condition bit which can be altered and tested under 

program control. A 11 arithmetic in the BC is done in twos complement mode. 
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DATA CHANNELS 

The BC provides a single, parallel-block transfer channel with hardware ready I resume 

for high speed data transfer. Its maximum rate is one 16-bit word plus 2 parity bits 

per memory cycle. 

The BC also provides up to 512 individually programmed normal channel bits for lower 

speed data transfer and device and station control. These bits are organized into 16 

input and 16 output channels with 16 bits in each channel. Their use is specified by the 

individual station design. 

INSTRUCTION SET 

The instruction set of the BC is designed to effectively manipulate the normal channel 

bits and perform logical operations. It uses several modes of addressing: no address, 

direct, indirect, indexed, relative forward/backward, and indirect indexed. The types 

of instructions are: t 

• Selective stop - conditioned by control panel 

• Selective set, clear, and complement bit n of (A) 

• Count leading zeros, Ai to Af 

• Shift (A) right n places 

• Transfer (A) to B 1 or B2 

• Set/ clear condition bit - unconditional, condition by internal conditions [ (A) con
tains odd number of ones, adder bit is one, and shift network bit 15 is one] , 
or the condition of a specified normal channel bit 

• Set/ clear specified normal channel bit 

• Transfer (A) to/from normal channel (16 bits) 

• Enter A p B 1, or B2 with program address 

• Compare specified index with operand to alter condition bit 

• Load (A) - normal I complement, left I right byte, destructive load 

• Subtract 

• Exclusive OR 

tParentheses indicate contents of 
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• Logicai product 

• Replace add, replace add one 

• Replace left I right byte 

• Store - normal, zeros 

• Jump - unconditional,, (A) zero/nonzero, (A) positive /negative,, condition bit 
true/false 

• Input I output block of n words 

The timing of the BC is based on the memory cycle time (MCT). 

• No address instructions - 1 MCT 

• Direct, indexed, relative instructions - 2 MCTs 

• Replace type instructions - add 1 MCT 

• Block transfer instructions - add a minimum of 1 MCT for each word transferred 

• Indexing of an address does not require an additional MCT 

• Parallel shift network allows all shifts to be executed in 1 MCT 

MICRODRUM 

The microdrum is a fixed-head magnetic drum storage device used for station autoload, 

program overlays,, display refresh, and temporary storage. It is under direct control 

of the BC and is accessed by the BC on normal channels. 

The microdrum has 36 data tracks plus four control tracks. Each track has one fixed I 
head. Twenty-four data tracks contain write lockout protection controlled from the 

maintenance panel. 

Rotation rate of the microdrum is 3600 rpm (17 milliseconds per revolution); the bit 

recording frequency is 1 MHz. Data is recorded serially and in phase modulation. 

Inherent capacity of the drum is 16, 000 bits per track, with a total of 576, 000 bits 

for the unit. 

Two storage formats are used with the microdrum, display format and data format. 

In data format, the data is recorded in 18 sectors per track and is sector-alterable. 

Each sector contains 64 16-bit words. 
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In display format, data is stored to match the display refresh timing and storage re

quirements. A single track holds a display image; it is recorded in 576 sectors, each 

sector recording two 8-bit characters. The data is sector-alterable. 

KEYBOARD/DISPLAY 

The keyboard/ display is used for station maintenance, and where applicable, operator 

communications. This same keyboard/ display unit is also used as the terminal display 

for the display station. 

The display head is a cathode ray tube display with a diddle yoke. Characters and the 

cursor are formed within a 5 by 9 dot matrix created by the diddle pattern and digital 

control of the electron beam (Figure 1-21). 

The display format contains 18 lines with 64 characters per line. The bottom two 

lines are normally for control entry. The character generator within the SCU generates 

the 64-character ASCII set. The keyboard uses a standard typewriter keyboard arrange

ment, but includes the full 64-character ASCII symbol set. It also includes four cursor 

control keys, 10 function keys (momentary). and four mode keys (lock-up). The use of 

these keys is controlled by the station software. 

Figure 1-21. Diddle Pattern 
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PORTABLE MAINTENANCE CONSOLES 

Both portable maintenance consoles are suitcase-sized portable units (Figures 5-2 and 

5-3) designed for providing maintenance personnel access to and control of the BC in 

an SCU. 

The control panel of the TF201 console contains switches, controls, indicators, a paper 

tape reader,, input and output signal cables, and a power cable. Error checking and 

output control logic are housed in a card rack which mounts under the front panel. 

The console's paper tape reader is an electromechanical assembly which reads eight

level paper tape at a nominal speed of 40 tape bytes per second. At 10 bytes per inch, 

reader speed may also be expressed as 4 inches per second. This speed is fixed by 

the console' s timing and cannot be varied. 

The control panel of the TF204 console contains switches, controls, a keyboard, dis

play readouts, input and output signal cables, and a power cable. Also, a cassette 

magnetic tape unit is mounted on the control panel which is used for transmitting pre

recorded data to the BC or for recording data from the BC memory. 

STATION DISPLAY UNIT 

I 

The SDU is a cabinet containing logic and memory power supplies, four core memory 

modules, core control logic, and any additional logic as required by the station con

figuration. Each SDU is connected to an SCU for control purposes. The core memory I 
modules and memory power supply are the same component modules as those used in 

the SEU and SCU. Figure 1-22 shows the physical layout of an SDU. 

405 CARD READER 

The 405 card reader is a high speed, electromechanical device having the capability 

to read up to 1200 80-column punched cards per minute. The card reader's input I 
hopper can accommodate 4000 cards and the output stacking bin can likewise handle 

4000 cards. A limited size secondary stacking bin holds up to 240 cards which may 

be the resulting output of a limited sorting or card rejecting operation. 
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I Figure 1-22. Station Display Unit Component Locations 

415 CARD PUNCH 

I The 415 card punch is an electromechanical device having the capability to punch up to 

250 80-column cards per minute under program control. The input hopper holds 1200 

blank 80-column cards, and the output stacker can receive 1500 punched cards. To 

reduce the possibility of an incorrectly punched card being used in a subsequent card 

reading operation, a read-after-punch feature checks each card for punching errors. 
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512-1 LINE PRINTER 

The 512-1 line printer is a high-speed line printer using a 96-character train cartridge. I 
Line width is 136 columns. and line spacing is 6 or 8 lines per inch as selected by 

either an operator or by the software. Paper skip speed is 70 inches per second at 

six lines per inch and 60 inches per second at eight lines per inch. The 595 series 

train cartridge is not included with the printer but is available on separate order. 

657 AND 659 MAGNETIC TAPE TRANSPORTS 

These two series of magnetic tape transports are capable of recording data on seven

and nine-track 1/2-inch magnetic tapes at various rates. Both transport families are 

available in four models each and all use the NRZI (nonreturn to zero, change on ones) 

recording format. The 659 series (9-track) units also operate in the phase encoded 

mode. 

Tape motion is accomplished by dual vacuum capstans. Vacuum columns act as buffers 

between the synchronous tape speed, as produced by the capstans, and the asynchronous 

motion produced by the reel drive servo systems. Reel drive servos are controlled 

by pressure transducers. Maximum tape life is obtained by allowing the capstan to 

contact only the nonrecording surface on the tape. 

A brief summary of the two transport families is listed in Table 1-1. 

841 MULTIPLE DISK DRIVE (MODIFIED) 

The modified 841 multiple disk drives used on the storage media and STAR lB service 

stations each have a storage capacity of 235. 9 x 106 data bits. Each drive has 20 

recording surfaces, 180 tracks per surface. and 3 600 data tracks for each unit. Each 

of the two sectors per track contains 32, 768 data bits. The recording surfaces rotate 

at 2184 rpm, and the pickup heads suspended over the recording surfaces average 

between 25 and 135 milliseconds for positioning over the proper sector and track upon 

computer command. The data recording rate is 2, 520, 000 bits per second, maximum. 

The disk drives use the 851 disk packs as the recording m.ectil.l;;~ --
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TABLE 1-1. PHYSICAL AND FUNCTIONAL PROPERTIES OF MAGNETIC TAPE TRANSPORTS 

657 Series (7-track) 659 (9-track) 
-1 -2 -3 -4 -1 -2 -3 

Recording format NRZI NRZI NRZI NRZI NRZI/ NRZI/ NRZI/ 

Ph Enc Ph Enc Ph Enc 
r-----

Recording density I 200 cpi/ 200 cpi/ 200 cpi/ 200 cpi/ 800 cpi 800 cpi 800 cpi 
transfer rate 

7. 5K cps 15K cps 22. 5K cps 30K cps (NRZI) I (NRZI)/ (NRZI) I 
30K cps 60K cps 90 K cps 

556 cpi/ 556 cpi/ 556 cpi/ 556 cpi/ 1600 cpi 1600 cpi 1600 cpi 

20. 8K cps 41. 7K cps 62. 4K cps 83. 4K cps (Ph Enc) I (Ph Enc) I (Ph Enc) I 
60K cps 120K cps 180K cps 

800 cpi/ 800 cpi/ 800 cpi/ 800 cpi/ 

30K cps 60K cps 90K cps 120K cps 

Tape speed 37. 5 ips 75 ips 112. 5 ips 150 ips 37. 5 ips 75 ips 112. 5 ips 

Rewind time 210 sec, 130 sec, 85 sec, 85 sec, 210 sec, 130 sec, 85 sec, 
(2400 ft I reel) max max max max max max max 

Start time (in msec) 3. 0, max 3. 0, max 3. 0, max 3. 0, max 3. 0, max 3. 0, max 3. 0, max 

Stop time (in msec) 3. 0, max 3. 0, max 2. 5, max 2. 3, max 3. 0, max 3. 0, max 2. 5, max 

NOTES: 

NRZI means nonreturn to zero (change on ones). cpi means characters per inch. 

Ph Enc means phase encoded. cps means characters per second. 

Tape speed is given in inches per second (ips). 

Max means maximum. 

-4 

NRZI/ 

Ph Enc 

800 cpi 

(NRZI) I 
120K cps 

1600 cpi 

(Ph Enc) I 
2AOK cps 

150 ips 

85 sec, 

max 

3. 0, max 

2. 3. max 

-------------1 



844 DiSK STORAGE UNii 

The 844 disk storage unit, used in several of the peripheral stations, has a storage I 
capacity of 755 million bits grouped in three sectors per track, with each disk surface 

having a total of 404 usable tracks. The disk rotates at 3600 rpm, and head positioning 

time over the recording surfaces averages between 10 and 55 milliseconds. The 844 

utilizes 19 read/write heads and one track-servo head for recording on its 19 disk 

surfaces (top of the top disk and bottom of the bottom disk are protective nonrecording 

surfaces). Data recording rate is 6. 8 million bits per second. The 844 uses the 881 

I disk pack as its recording medium. 

854 DISK STORAGE DRIVE 

The 854 disk storage drive, used with the STAR-100 or STAR-65 maintenance control 

unit, has a storage capacity of 53. 4 x 106 data bits. The disk pack recording surfaces 

rotate at 2400 rpm. The data recording rate is 1. 25 x 106 data bits per second. Each 

of the ten disk recording surfaces is subdivided into 200 tracks, thereby providing a 

total of 2000 tracks for the unit. Head positioning time of the single access mechanism 

is in the range of 24 to 135 milliseconds. 

865 DRUM STORAGE UNIT 

The drum storage unit is a model 865 modified to be compatible with a 7000 I/O chan

nel and the 7000 interfaces in the SBUs of the paging (drum) and STAR-100 service 

stations. It is an electromechanical recording drum having a total storage capacity of 

46. 1 x 106 bits. The drum is addressable in sectors of quarter or full pages. 

Refer to Table 1-2 for sector data bit capacity. It rotates at 1800 rpm and uses 12 

parallel heads in any one of 64 head groups to cover 768 data tracks. 
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TABLE 1-2. PERIPHERAL STORAGE UNIT CHARACTERISTICS 

841 Disk 844 Disk 854 Disk 865 Drum 7638-1 Disk 
Storage Drive Storage Storage Storage Unit File Subsystem 
(Modified) Unit Drive (Modified) (Modified) 

Total bit capacity 235. 9 x 106 755 x 106 53. 4 x 106 46. 1 x 106 5 x 109 

per drive (data) 
-

No. of tracks per 180 404 200 768 512 
surface 

Sectors per track 2 3 16 t 38 

Rotational speed 2184 rpm 3600 rpm 2400 rpm 1800 rpm 1710 rpm 

No. of recording 20 I drive 19/drive 10/ drive 1 32 
surf aces 

~atency.: .-2.1....6 ms 16. 7 ms 25 ms 33. 3 ms 35 ms 
- ccess time 24. 5-135 ms 10-55 ms 24-135 ms 17 ms 24-140 ms 

Bits /sector(data) 32,768 32,768 1664 t t 32,768 

Clock rate (bits 2. 52 x 10 6 6. 8 x 106 l.25x 106 2 x 106 2.5x 10 6 

per second) 

Data transfer rate 2. 52 x 106 6. 8 x 106 l.25x106 24 x 106 40 x 106 
(bits per second) 

Disk pack used 871 881 851 NA NA 

t---

rQuarter page has 88 sectors per track; full page has 22 sectors per track. 
t tQuarter pa5e has 8192 bits per sector; full page has 32, 768 bits per sector. 

t t t Add 2 x 10 bits for each optional HCD added; maximum of 4 per controller. 

High Capacity 
Disk File (819) 
Subsystem 

2. 1 x 1 o9 
t t t 

404 

16 

3600 rpm 

40/ drive 

16....._ 7 ms 
15-80 ms 

32,768 

9.67 x 10 6 

38.7 x 106 

NA 



7638-1 DISK FILE SUBSYSTEM 

The 7638-1 disk file subsystem used with the disk station consists of two controllers and 

one 817 Disk File. The physical file is referenced as two logical files. The controllers I 
contain the logic necessary for controlling operations between the disk file and the 7000 

I/O channel. The 817 Disk File contains a memory unit and a hydraulic unit. The I 
memory unit consists of two double-ended disk drive (stacks) which rotate asynchronously 

at 1710 rpm. Each of the four half-stacks contains 18 disks (36 surfaces, 32 of which I 
are available for data storage). There are two hydraulic positioning assemblies, and 

each services a pair of half-stacks. Each of the two access assemblies is defined as 

one file unit (0 and 1). Each access assembly contains two separate horizontally 

opposed groups of 16 head arms, one group for each half-stack. Two head pads, each 

of which contains one read/write head, are mounted on the end of each head arm. 

Therefore, each of the 32 surfaces on a half-stack has its own read/write head. Each 

unit is divided into four groups of 16 heads each (two groups on each half-stack). Each 

access assembly can be moved to any of the 512 data positions on each stack by re

ceiving the proper function. Refer to Table 1-2 for the disk file characteristics. I 

HIGH CAPACITY DISK (HCD) FILE SUBSYSTEM 

The high capacity disk (819 HCD) file subsystem used with the HCD station consists of a 

controller and a high capacity disk. The controller contains the logic for controlling 

operations between the HCD file and a 7000 I/O channel in an SEU. The HCD file has 

an operational capacity of over 2. 1 billion bits when used in a sectored format of 16 

sectors per track, 10 head addresses per cylinder, and 404 cylinders per drive. 

Head positioning time is an average of 50 milliseconds and rotates at 3600 rpm. The data 

transfer rate is 38. 7 million bits per second. Table 1-2 lists pertinent characteristics 

of the HCD file subsystem. 
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STATION BUFFER UNIT INTERFACES 

GENERAL 

This section contains a general overview of the station buffer unit (SBU) followed by a brief 

operational description of the SBU and detailed descriptions of each SBU interface. 

NOTE 

Throughout this section, word formats illustrating unused 
bits by the cross-hatch pattern (for example, Figure 2-4) 
must have these bits all set to zeros. If they are not, un
defined results may occur. 

SBU OVERVIEW 

The SBU consists of a number of functional subsections (Figure 2-1) but functions 

mainly as a buffer memory for I/O data being transferred between peripheral equipment 

and a higher level processor (HLP). Each SBU is connected to a companion station 

control unit (SCU) which controls the input/ output interfaces within the SBU. The SBU 

has the following basic characteristics and capabilities. 

• Core memory storage for 32, 768 data words organized around eight memory 

modules of 4096 16-bit words. Each module has independent read/write 

capability and a 1.1-microsecond cycle time. 

• Twelve independent memory access channels (MAC) for connection of input/ 

output interfaces. Each MAC provides for incrementing memory addresses, 

I 

indicating page boundaries, and controlling data transfer functions. I 

• A channel priority system which resolves conflicts in any memory module 

according to a priority number where channel number 0 is the highest priority 

and access number 11 is the lowest. 

• A phased memory system which permits an effective memory cycle time of up 

to 136 nanoseconds for references to sequential memory locations. 

• The SBU is controlled by the buffer controller (BC) in the SCU via the normal 

I/O channel interface. 

60405000 B 2-1 



I 

I 

I 

SBU memory connects to I/O interfaces present in an SBU cabinet through the 12 MACs and 

to the SCU normal channel interface logic. The particular method in which these connections 

are made is determined by the type of station in which the SBU is to be used. Generally, 

I/ 0 interfaces allow connection of the SBU to an HLP memory, to other peripheral stations, 

to peripheral devices, and to the SCU normal channels. The I/0 interfaces connect to the 

SBU core control logic for memory access and to the SCU normal channels for control. 

TO/FROM 
CENTRAL MEMORY 
OF HLP

1
S 

I 
I 
I 
I 

-;~;;~~~~;.;;-~;;;-------------------, 
TO ALL sau's 

1/0 INTERFACE 

STAR 8 DATA 
CHAN. INTF. 
(SAC COUPLER -
CHANNEL I) 

CORE MEMORY -
8 MODULES 
32768 16-BIT WORDS 

16 BITS 
DATA 

I 1/0 INTERFACE 

I 
I 
I 
I 
I 
I 
I 

STAR 8 DATA* _____ ___, 

CHAN. INTF. 
(SAC COUPLER 
CHANNEL 2 

1/0 INTERFACE 

STAR A DATA 
CHAN. INTF. 
(SCU COUPLER) 

L.---------------...-----
TO/FROM SCU 
VIA STAR 
DATA CHANNEL 

*NOT PRESENT IN PAGING STATION 

NORMAL 
CHANNEL 
INTERFACE 

TO/FROM BC 
IN SCU VIA 
NORM CHANS 
5, 6, 7 

Figure 2-1. SBU Block Diagram 

r--------------
1 1/0 INTERFACES -
I THE NUMBER 8 TYPE I OF THESE INTERFACES 

11s DIFFERENT IN EACH 
I TYPE OF SBU 

I 

I 
I I 
L...-------------..1 

TO/FROM PERIPHERAL 
DEVICES OR STATIONS 
HAVING 8 INTERFACES 
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ORGANIZATION OF SBU MEMORY 

The SBU memory consists of eight 4096-word modules combined to form 32, 768 words 

of contiguous storage. Memory word length is 18 bits. There are 16 data bits and 

two parity bits. 

The eight memory modules operate independently, permitting memory references to take 

place concurrently in all eight of the modules. This feature allows overlapping of mem

ory references (bank phasing) to gain an effective memory cycle time much faster than 

the 1. 1-microsecond cycle time of the individual memory modules when the total mem

ory is used in a sequential mode. Overlapping is achieved by assignment of sequential 

memory addresses to different modules. Immediately after a memory reference has 

been initiated, a second reference can be initiated for the next sequential location which 

lies in another module. The second memory reference can proceed before the first is 

completed. Shortly after the second reference has begun, a reference can be started 

I 

for the next sequential address which is in a third module, and so on. Eight sequential 

addresses can be referenced without waiting for completion of previous memory refer

ences. The module scanning sequence is fixed. Figure 2-2 shows the timing of the I 
overlapped memory references. 

MEMORY 
MOD. 0 

MOD. I 

MOD. 2 

MOD. 3 

MOD. 4 

MOD. 5 

MOD. 6 

MOO. 7 

MOD. 0 

MEM WORD 
START OF AVAILABLE 
MEM REF (READ FUNCTION) 

+ ~ 
__J READ VIWllllllW WRITE 
~408 NS ~IE 255 NS~~IMIE:---425 NS 

___f-- 1088 NS OR l.lp.S 

END OF 
MEM REF 

i 

··136NS ~ 
---------J_..,.,~13_6 __ N_S_~---RE_A_D _____ v~z~7~77~7-7~,,~7-7~z-n-----W-R_l_T_E _______ ~ 

---------'----__,! READ V0/77171/IO/J WRITE 

READ V/7717771/ llW WRITE 

READ vammoom WRITE L__ 

READ Vl//1/71/W/IJ WRITE L_ 

RE AD VIW//717////11 
REAo wzmmmw 

Figure 2-2. Overlapped Memory References 
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This system yields an effective memory cycle time of 136 nanoseconds during sequential 

addressing of the SBU. However, during random memory addressing, the effective 

cycle time is longer. In the worst case, where all memory addresses lie within one 

module, memory cycle time becomes 1. 1 microseconds. 

SBU memory is segmented into 16 2048-word pages. Page 0 contains the lowest 2048 

addresses; page 1, the next 2048 words, and so on. Some SBU I/O interfaces are 

page oriented; they are designed to tr an sf er one or more pages of data during each 

input or output operation. 

SBU 1/0 INTERFACES 

The input/output interfaces, present in an SBU, transfer data between peripheral de

vices and SBU memory. 

There are a number of SBU interfaces, each intended for use with a different type of 

peripheral equipment. The following interfaces are typical of those used in the SBUs. 

2-4 

844 disk interface 

3000 1/0 interface 

7000 I/ 0 interface 

STAR B data channel 
interface 

STAR A data channel 
interface 

Allows 844 disk units to exchange data with SBU 

memory. 

Simulates a standard CDC 3000 I/O channel. Allows 

3000-series magnetic tape subsystems to transfer 

data into or out of SBU memory. 

Simulates a standard CDC 7000 I/O channel. Allows 

7638-1,, 865,, and high capacity disk subsystems to 

transfer data into or out of SBU memory. 

Allows an SBU to transfer data to or from an HLP 

across a STAR data channel. Acts as the B or 

active end of a STAR data channel. 

Acts as the A or passive end of a STAR data 

channel. Allows an SBU to transfer data across 

a STAR data channel in response to requests 

from devices equipped with STAR B interfaces. 
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Several types of SBUs are used in STAR stations. All SBUs contain a 32, 768-word 

memory and interfaces for communication with a companion SCU and HLPs. The major 

difference between the various SBUs is in the number and type of I/O interfaces. Each 

type of SEU is intended for use with a certain set of peripheral devices and contains 

the interfaces necessary to drive these devices. 

Two types of interfaces, the STAR B data channel interface and the STAR A data 

channel interface, are present in all SBUs. The STAR B interface provides a means 

of transferring data between SEU memory and an HLP over a STAR data channel. 
To I 

allow communication with two HLPs, most SBUs contain two B interfaces. The STAR A 

interface allows the SCU that controls each SEU to transfer data into or out of SEU 

memory. 

In addition to I/ 0 interfaces, each SEU contains an interface for three 16-bit normal 

output channels and three 16-bit normal input channels from the SCU. These normal 

channel bits connect to the I/ 0 interfaces in an SEU and allow the SCU to control the 

interfaces. 

FUNCTIONS PERFORMED BY SBU INTERFACES 

In addition to providing a path between peripheral devices and SEU memory, the SEU 

interfaces perform a number of other functions related to the input/ output process. 

For example, the 3000 I/O interface performs the following functions in addition to 

data transfer. 

Assembly I disassembly 

Code conversion 

Parity checking 

Converts between 12-bit and 16-bit word size. 

This process matches the 12-bit word size of 

the 3000 I/O channel to the 16-bit word size of 

SEU memory. 

Converts 6-bit BCD coded characters from a 

3000 peripheral device to 8-bit codes (such as 

ASCII) before storage in SEU memory. Also 

performs the reverse conversion during an output 

operation. 

Detects parity errors in data sent to the SEU 

from a. 30"00 1/0 deVice. 

In some interfaces these additional functions are program-selectable by the SCU. 
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SCU CONTROL OF SBU INTERFACES 

Almost all of the SEU interfaces are controlled by the SCU. In each SEU three BC 

normal output channels (output channels 5, 6, and 7) are cabled from the companion 

SCU to the SEU. These three 16-bit output channels allow the SCU to issue control 

bits and codes to the interfaces in the SEU. Also, three normal input channels (input 

channels 5, 6, and 7) are cabled to the SEU so that the SCU can read in status infor

mation from the I/O interfaces in the SEU. The normal channel control codes, control 

bits, and status bits are somewhat different for each SEU. Appendixes A and B in this 

manual give the normal channel bit assignments for each of the standard stations. 

In general, the control responsibilities of the SCU are limited to initiating data trans

fers. To start a data transfer operation, the SCU typically: 

Issues a code to select one of the SEU interfaces. 

Issues codes and control bits to prepare the interface for a data transfer operation. 

Issues a starting address that specifies the beginning of the region in SEU memory 

where the interface writes or extracts data. 

Issues a word count that specifies the amount of data to be transferred. 

Issues a code or control bit that causes the interface to begin transferring data. 

Once a data transfer operation has begun. the SCU provides no further control. The 

interface and related peripheral equipment transfers the specified number of 16-bit 

words without further help from the SCU. During the data transfer operation, the inter

face automatically increments the memory address to read or write sequential memory 

addresses. After a block of data has been transferred, the SCU can read in status 

information from the interface to determine if the operation progressed normally. 

After the SCU has initiated a data transfer operation, it is free to select another inter

face and start data transfer through this second interface. The SCU can then select 

other interfaces and initiate data transfer operations. Thus. several interfaces within 

an SEU can transfer data concurrently into or out of SEU memory. To avoid conflicts 

I within SBU memory, it is the responsibility of the SCU program to assign different 

buffer areas to each interface. 
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SELECTION OF INTERFACES BY SCU 

Before the SCU can issue control bits to an SBU interface or read in status information 

from an interface, the SCU must issue a four-bit connect code to select the interface. 

Within an SBU each I/O interface is assigned a unique connect code. When the SCU 

issues the connect code for an interface, the selected interface connects to the six SCU 

normal input and output channels, and all other interfaces within the SBU disconnect 

from the normal channels. The SCU can then issue control information to the selected 

interface or read in status information from this interface. The selected interface re

mains connected to the normal channels only as long as the SCU continues to issue the 

connect code. 

In all stations, the SCU issues connect codes on normal output channel 6, bits C through 

F. Table 2-1 lists the connect codes for all standard stations. 

SBU INTERFACE STATUS INFORMATION 

Two types of status information is available from each SBU, interface status and 

scanner status. 

INTERFACE STATUS 

Each interface within an SBU provides a number of status bits which indicate various 

operating conditions within the interfaces. Busy, operation finished, parity error, and 

abnormal termination are typical of the conditions reported by these status bits. Status 

from an interface is available, on normal input channels 5, 6, and 7, only when the 

interface is selected by the SCU. Status bit assignments for all standard stations are 

listed in appendixes A and B. 

SCANNER ST A TUS 

Scanner status is a single 16-bit status word that gives an overall status indication for 

an SBU. It provides one or more status bits for each of the interfaces within an SBU. 

A major purpose of the scanner status word is to show which interfaces are busy and 

which ones have finished data transfer operations. 
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The SCU requests scanner status in one of two ways, by issuing a special scanner 

connect code or by issuing a scanner select bit. Some SBUs require a connect code 

while others employ a scanner select bit. In response, the SBU places the scanner 

status word on one of the normal input channels. Scanner status remains available as 

long as the SCU maintains the scanner connect code or scanner select bit on the normal 

channels. As with interface connect codes, the SCU issues the scanner connect code 

on normal output channel 6, bits C through F. Table 2-1 lists the scanner connect 

code or select bit for each standard station. 

The normal input channel used for scanner status is not the same for all SBUs. 

Appendix A shows the input channel used for scanner status in each station and indicates 

the bit assignments within the scanner status word. 

MEMORY PRIORITIES 

The SBU contains a priority system that resolves conflicts resulting from simultaneous 

memory requests received from two or more I/O interfaces. Each memory access 

channel is assigned a priority ranging from 0 to 11 where 0 carries the highest priority. 

A priority network examines each of the 12 MAC requests and enables the one with the 

highest priority. Interface priorities have been predetermined for each station and are 

assigned a priority number within the station (Table 2-2). Priorities are assigned so 

that interfaces which serve high-speed, fixed-data-rate devices (such as disk and drum 

units) are given high priority. This arrangement ensures that SBU memory will be 

able to supply or accept data at the rate dictated by the fixed-rate peripheral devices. 
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TABLE 2-1. SBU CONNECT CODES 

STATION 
Paging 844 844 Magnetic Storage STAR-100 STAR-lB 

INTERFAC (Drum) Disk Service Storage Tape (Media) Service Service 

7000-0 216 
2

16 NA NA NA NA 216 NA 

7000-1 116 3 16 NA NA NA NA NA NA 
-- --- ---1 

SAC-1 0 16 0 16 0 16 116 116 116 0 16 116 --t---

SAC-2 NA 116 1 16 3 16 316 316 1 16 316 

Index compare 316 NA NA NA NA NA NA 516 

SCU coupler t t 316+ t t t 316+ 716+ 
NOC-6. 

--t---
NOC-6, NOC-6, 

bit 8 bit 8 bit 1 --t---

844-A NA NA 2 16 0 16 0 16 NA NA NA 

844-B NA NA t t 216 216 NA NA NA 

Network trunk NA NA tt' t NA NA NA NA NA 

Peripheral A 
interface group NA NA 316 NA NA NA 316 716 

3000-0 NA NA NA c16 c16 c16 NA NA 

3000-1 NA NA NA D16 D16 D16 NA NA 

Scanner NOC-6. NOC-6, NOC-6, 616 616 616 NOC-6, NOC-6, 
bit B bit B bit B bit B bit 8 

MDD-A (841) NA NA NA NA NA 016 NA 0 16 

MDD-B (841) NA NA NA NA NA 216 NA 216 __,____ 

NA = not applicable 

t Connected to dedicated channel (either NC -2 or -4) between SBU coupler in SCU and SCU coupler in SBU 

t t 2 more 844' s optional 

t t t Controlled by remote terminal 

- -



TABLE 2-2. SEU MEMORY PRIORITIES 

Priority Priority 
Level Interface Level Interface 

Paging (Drum) Station STAR-100 Service Station 

I 0 7000 channel 1 0 7000 channel 0 

1 7000 channel 0 1 SCU coupler 
2 SAC channel 1 

2 SAC channel 1 3 SAC channel 2 

3 scu coupler 
4 Peripheral A No. 1 
5 Peripheral A No. 2 

4 Index compare 6 Peripheral A No. 3 
7 Peripheral A No. 4 

Disk Station 
8 Peripheral A No. 5 
9 Peripheral A No. 6 

0 7000 channel 0 10 Peripheral A No. 7 
11 Peripheral A No. 8 

1 7000 channel 1 

2 SCU coupler 
STAR-lB Service Station 

3 SAC channel 1 0 MDD-A (841) 
1 MDD-B 

4 SAC channel 2 2 Index compare 
3 SCU coupler 

844 Service Station 4 SAC channel 1 
5 SAC channel 2 

0 844-A 6 Peripheral A No. 1 
7 Peripheral A No. 2 

1 Network trunk 1 8 Peripheral A No. 3 

2 Network trunk 2 9 Peripheral A No. 4 
10 Peripheral A No. 5 

3 Network trunk 3 11 Peripheral A No. 6 

4 Network trunk 4 

5 scu coupler 844 Storage Station 

6 SAC channel 1 0 844-A 

7 SAC channel 2 1 844-B 
2 3 000 channel 1 

8 Peripheral A No. 1 3 3000 channel 2 

9 Peripheral A No. 2 4 SCU coupler 
5 SAC channel 1 

10 Peripheral A No. 3 6 SAC channel 2 

11 Peripheral A No. 4 

I 
I 

I l 
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TABLE 2-2. SBU MEMORY PRIORITIES (Contid) 

Priority Priority 
Level Interface Level Interface 

Storage (Media) Station Magnetic Tape Station 

0 MDD-A (841) 0 844-A 

1 MDD-B 1 844-B 
2 3000 channel 1 

2 3000 channel 0 3 3000 channel 2 

3 3000 channel 1 
4 SCU coupler 
5 SAC channel 1 

4 scu coupler 6 SAC channel 2 

5 SAC channel 1 

6 SAC channel 2 

60405000 A 2-11 



SBU PERIPHERAL A INTERFACE 

NOTE 

In the illustrations and in text. the term peripheral 
A interface is used to differentiate the logic connected 
to the B interface(s) of other stations from the A 
interface which connects to the B interface in the SCU. 

The SEU peripheral A interface provides a data path between a STAR data channel and 

SEU memory. It acts as the A end (passive end) of a STAR data channel. Peripheral 

I A interfaces are used in the STAR service stations to communicate with second level 

peripheral stations that contain STAR E interfaces. Figure 2-3 shows how the periph

eral A interface fits into a system. 

I SBU 

MEMORY 
A 

INTERFACE 

KEY: 

CONTROL STATUS 

scu 

(
-)NORMAL CHANNEL 

LINES 

~ STAR DATA CHANNEL 

SECOND - LEVEL 
STATION 

8 
INTFC 

Figure 2-3. Peripheral A Interface System Relationship 
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Several peripheral A interfaces can be present m the same SBU. The peripheral A 

interfaces are almost entirely independent of each other and all can transfer data con

currently. 

DATA TRANSFER OPERATIONS 

The A interface can perform two data transfer operations. 

Block read 

Write 

Transfers a block of 16-bit data words from SBU memory 

to the B end of the channel. 

Transfers a block of 16-bit data words, sent from the 

B end of the channel, into SBU memory. 

In both cases, the data transfer operation is initiated by the B end of the STAR data 

channel. 

All data blocks transferred on the STAR data channel must be a multiple of 32 bits. 

Two 16-bit words are thus the smallest unit of data that can be transferred. 

BLOCK READ OPERATION 

The B end of the channel starts a block read operation by sending two items of infor

mation, a function code which specifies a block read operation, and a SBU starting 

address that specifies the lower boundary of the data source area in SBU memory. 

In response, the A interface extracts data words from sequential locations in SBU 

memory and transmits them to B one after the other. The operation continues until 

B stops accepting data. 

WRITE OPERATION 

The B end of the channel initiates a write operation by sending a write function code 

and a SBU starting address that specifies the lower boundary of the data receiving area 

in SBU memory. B then begins to send a series of 16-bit data words. In response, 

the A interface writes the block of data into sequential locations in SBU memory. The 

operation continues until B stops sending data. 
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NORMAL CHANNEL CONTROL OF THE A INTERFACES 

Unlike most other SEU interfaces, SCU normal channel bits play only a limited role 

in controlling the peripheral A interface. The data transfer operations, write and 

block read, are initiated and controlled by the E end of the STAR data channel. The 

A interface carries out these operations without any control from normal channel bits. 

Normal channel bits associated with the A interface are used for the following purposes. 

Program clear 

Parity status 

Control function to E 

Interrupt from E 

A program clear bit stops the operation in progress 

and clears the operating mode established by com

mands from the E interface. 

A normal input channel bit associated with each 

peripheral A interface allows the SCU to sense 

SEU parity errors. Three bank count bits indicate 

the memory bank in which the parity error occurred. 

Two normal channel bits allow the SCU to send 

2-bit control function codes to the E end of the 

channel. 

A normal input channel bit associated with each 

peripheral A interface allows the SCU to sense 

interrupts sent from second level stations (at E end 

of the STAR channels). 

The normal channel bits are defined in detail in Table 2-5, near the end of this inter

face description. 

FUNCTION CODES 

Two types of function codes are used to control operations on the STAR data channel. 

Operation function codes 

System control functions 

2-14 

Sent to the A interface from the E end of the 

channel. These codes are used to initiate and 

control data tr an sf er operations. 

Codes sent from the SC U at the A end of the channel, 

through the A interface, to the E end of the channel. 

These codes provide a means for the SCU to coordinate 

the activities of the lower level stations with system 

software activities. 

60405000 B 



OPERATION FUNCTION CODES 

Table 2-3 lists the codes sent from B. 

TABLE 2-3. OPERATION FUNCTION CODES 

Name CODE 

Write 010 2 

Block read 101 

Read 001 

Special function 011 t 

Data 100 

Null 000 

End of operation 111 

Note: Code 110 is illegal. 

t Applies to STAR- 65 only 

This code prepares the A interface for a write 

operation. It also causes the A interface to read 

in the first word of a two-word starting address 

that B sends along with this function code. 

Block read (101) } 

Read (001) 

The effect of these two codes is identical. They 

prepare the A interface for a block read operation. 

They also cause the A interface to read in the first 

word of a two-word starting address that B sends 

along with these codes. 

Special function (011
2

) 

Data (100) 

This code is used by the STAR-65 maintenance 

station to initiate special functions other than 

normal input/ output operations. The exact meaning 

of this code must be determined by the users at 

each end of the channel prior to its use. 

This code does not specify an operation. It identi

fies the accompanying 16-bit word sent from B as 

the first (most significant) part of a 32-bit data 

word. Used only during write operations. 
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Null (000) 

End of operation ( 111) 

Illegal code ( 110) 

SYSTEM CONTROL FUNCTIONS 

This code does not specify an operation. It 

identifies the accompanying 16-bit word sent from 

B as the second part of a 32-bit starting address 

or data word. 

This code notifies the A interface that the current 

block read or write operation is complete. 

This code should not be used. If issued, the A 

interface returns an illegal response signal to the 

B end of the channel. 

The burden of initiating and controlling I/O operations on the STAR channel lies with 

the peripheral station at the B end of the channel. This relieves the processor (SCU) 

at the A end of the channel of much I/O overhead. However, there are situations that 

require A to send I/ 0 control information to B. System control function codes 

(Table 2-4) provide a method for A to signal B. 

TABLE 2-4. SYSTEM CONTROL FUNCTION CODES 

Name Code 

Channel flag 102 

External flag 01 

Suspend 11 

Invalid 00 

The SCU in the service station uses two normal channel bits to send these codes to B 

through the A interface. 

Channel flag (10 2) 

2-16 

This code informs the B end of the channel that 

the system software has placed a message for B 

in a predetermined area in SBU memory at the A 

end of the channel. B normally responds to this 

code by initiating a block read operation to read 

in the message. 
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External flag (01
2

) 

Invalid (00) 

STARTING ADDRESS FORMAT 

This code directs B to master clear and then 

enter an autoload sequence. 

This code causes B to terminate a write or block 

read operation. 

The service station SC U should not transmit this 

code. It appears on the channel only if a trans

mission fault occurs in one of the valid codes. 

The B end of the channel should assume that a 

suspend code was intended. It should terminate 

the data transfer operation in progress and then 

send an interrupt to A to signal the malfunction. 

The STAR data channel procedure requires that two 16-bit address words (Figure 2-4) 

be sent from B to A at the beginning of a write or block read operation. The A 

interface uses only the second address word since only 14 address bits are required 

to address the entire SBU memory (16K of 32-bit words). A two-word address must 

be sent to satisfy channel requirements but only one is used by the A interface. 

0 F 012 F 

™Q~~X(~~ ~213 201 
FIRST ADDRESS WORD SECOND ADDRESS WORD 

Figure 2-4. STAR Channel Starting Address Format 

Memory addressing on the STAR channel is always based on a memory word size of 

32 bits. Thus, the SBU memory is regarded as 16K of 32-bit words even though 

actual SBU memory word size is 16 bits. The A interface always transfers data in 

multiples of two 16-bit memory words. 
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STAR CHANNEL TRANSMISSION SEQUENCE 

Function codes and data transferred on the STAR channel must follow a fixed sequence. The 

required sequences for write and block read operations are described in the following para

graphs. Note that each 16-bit unit of information transferred on the data path must be ac

companie<jl by a function code. 

WRITE SEQUENCE 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Function Code (B to A) 

Write code (010 2) 

Null code (000) 

Data code (100) 

Null code (000) 

Data Path 

1st address word (B to A) 

2nd address word (B to A) 

16-bit data word (B to A) 

16-bit data word (B to A) 

Repeat steps 3 and 4 for each additional 32-bit unit of data transferred 

from B to A. 

End of operation code ( 111) t Not used 

Null code (000) Not used 

BLOCK READ SEQUENCE 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Function Code (B to A) 

Block read code (101 2) 

Null code (000) 

None 

None 

Data Path 

1st address word (B to A) 

2nd address word (B to A) 

16-bit data word (A to B) 

16-bit data word (A to B) 

Repeat steps 3 and 4 for each additional 32-bit unit of data transferred 

from A to B. 

End of operation code (111) t Not used 

Null code (000) Not used 

t If another data transfer operation follows immediately, the end of operation code is not 
necessary. A new write or block read terminates the previous operation. 
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PARITY CHECKING 

Two types of parity checking take place during A interface operations. 

FUNCTION CODE PARITY CHECK 

The A interface checks each function code, sent from B, for odd parity. If A detects 

a function parity error, it notifies E by sending a parity error signal and the illegal 

signal. 

ADDRESS AND DAT A PARITY CHECK 

The A interface checks each address or data word, sent from E, for odd parity. If 

A detects a parity error, it notifies E by sending a parity error signal. 

SBU MEMORY PARITY CHECK 

During a block read operation, the A interface checks parity for each 16-bit data word 

read from SEU memory. If a parity error occurs, A notifies E by sending a parity 

error signal. The peripheral A interface also reports an SEU parity error to the SCU 

on a normal channel bit. A 3-bit bank count, which indicates the SEU memory bank 

in which a parity error occurred, is also available to the SCU on normal channel bits. 

When a parity error occurs, the block read operation continues unless stopped by the 

E end of the channel. However, the A interface does not accept a function code for a 

new operation unless E first sends an end of operation code or the SCU issues a pro

gram clear to the A interface on the normal channels. 

INTERRUPTING THE A INTERFACE 

The STAR data channel includes an interrupt line on which E can send an interrupt 

signal to A. The interrupt signal is used to facilitate communication between E and 

the SCU system software at the A end of the channel. Communication from E to A 

consists of two steps. 
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1. B writes a message for A into a predefined area in SBU memory at the A end of 

the channel. 

2. B sends an interrupt signal to notify A that a message has been placed in SBU 

memory. 

The A interface reports the interrupt signal to the SCU on a normal channel bit. 

One such normal channel bit is available for each peripheral A interface in the SBU. It is 

the responsibility of the system software to periodically scan these interrupt bits and to 

interpret and act on mes sages placed in memory by B. 

NORMAL CHANNEL CONTROL AND STATUS BITS 

Figure 2-5 shows the SCU normal channel bits associated with the peripheral A inter

faces. Each bit is defined in Table 2-5. The channel and bit assignments given are 

for the STAR 100 service station which contains eight peripheral A interfaces. 

Channel and bit assignments for peripheral A interfaces used in other stations may be 

different. Refer to appendix A near the end of this manual for a complete set of 

normal channel bit assignments for all STAR stations. 
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TO A INTER FACES 

NOC-6 

0 I/0 CHAN 8 SELECT 

7 

2 6 

3 5 

4 4 

5 3 

6 2 

7 

8 SEL SCU COUPLER 

9 

}NOT USED A 

B 

c 

}CONNECT CODE 
D 

E 

F 

NOC-7 

-=:}NOT USED 

CLEAR INTERRUPT 

PROGRAM CLEAR 

CONTROL FUNCTION 2 1 

CONTROL FUNCTION 20 

CONTROL FUNCTION STROBE 

FROM A INTERFACES 

N IC-5 

NOT USED 

}

PARITY ERROR 
BANK COUNT 

PARITY E RROR,I/O CHAN 

NIC 6 

JMEMORY P.E. I./O CHAN 

I }NOT USED 1I/0 INTERRUPT-CHAN ~ 
B 

c 
D 

E 

F 

4 

5 

6 

7 

8 

Figure 2-5. Normal Channel Bits for Peripheral A Interface 
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I TABLE 2-5. NORMAL CHANNEL BIT DEFINITIONS FOR PERIPHERAL A INTERFACE 

Channel Bit 

NOC-6 0 

NOC-6 1 

NOC-6 2 

NOC-6 3 

NOC-6 4 

NOC-6 5 

NOC-6 6 

NOC-6 7 

NOC-6 I C(2 3) 

I 
F(20) 

NOC-7 
I 

B 

NOC-7 c 

NOC-7 D 

NOC-7 E 

2-22 

Name 

Sel. periph. intf. 

t 

Connect code 

I 
Clear interrupt 

Program clear 

Control function 
bit 21 

Control function 
bit 20 

8 

7 

6 

5 

4 

3 

2 

1 

} 

Function 

These bi ts select one of the A interfaces 

for SCU control. 

When an interface is selected, the SCU 

can: 

1. Send control function codes to B 
through the selected A interface. 

2. Issue program clear and clear 
interrupt commands to the selected 
A interface. 

3. Read in the parity error bank count 
from the selected interface. 

These bits determine which interface or 

group of interfaces in the SBU is connected 

to the SCU normal channels. (Refer to 

Table 2-1 for peripheral A interface con

nect codes. ) 

Setting and then clearing this bit clears the 

interrupt from B status bit for the selected 

interface. 

Setting and then clearing this bit clears the 

following items in the selected A interface. 

1. The operation selection (write or 
block read). 

2. The SBU parity error status bit. 

3. The parity error bank count. 

These two bits are used for transmitting 

a control function code to B through the 

selected A interface. 

Codes: 
Bit E (20) Bit D (2

1
)- Function 

0 0 Invalid 

0 1 External flag 

1 0 Channel flag 
I 

I 1 I 1 Suspend 
I 
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Channel 

NOC-7 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 
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TABLE 2-5. NORMAL CHANNEL BIT DEFINITIONS FOR A INTERFACE 

Bit 

F 

0 

1 

2 

3 

8 

9 

A 

B 

c 

D 

E 

F 

Name Function 

Control function strobe Setting this bit causes the selected A 

interface to transmit a control function 

code (NOC- 7, bi ts E and F) to B. 

Memory parity error, 
SCU coupler 

Parity error bank 
counter 22 

Parity error bank 
counter 21 

Parity error bank 
counter 20 

Mem. parity error, 
interface 8 

Mem. parity error, 
interface 7 

Mem. parity error, 
interface 6 

Mem. parity error, 
interface 5 

Mem. parity error, 
interface 4 

Mem. parity error, 
interface 3 

Mem. parity error, 
interface 2 

Mem. parity error, 
interface 1 

When 1, this bit indicates that an SEU 

memory parity error has occurred 

during a block read operation conducted 

by the SCU coupler. 

For the selected interface, these bits 

indicate the SEU memory bank in which 

a parity error has occurred. They apply 

to the SCU coupler as well as the peri

pheral A interfaces. These bits are 

meaningful only if one of the parity error 

status bits is 1. 

When 1, this bit indicates that a memory 

parity error has occurred during a block 

read operation conducted by A interface 8 ~ 
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PROGRAMMING SEQUENCES 

The following paragraphs indicate the required programming sequence for those A interface 

activities that can be controlled by the SCU. Normal channel bit assignments referenced are 

for the STAR 100 service station. 

2-24 

1. Connect Peripheral Interfaces 

Place the appropriate connect code in NOC-6, bits C through F (code 316 for STAR 

100 service station). 

The SCU remains connected to the group of peripheral A interfaces as long as the 

connect code is held in NOC-6. 

2. Transmit Control Function Code to B 

a. Connect according to step 1. 

b. Select desired A interface (NOC-6, bits 0 through 7). 

c. Set following pattern in A register. 

F ED C I 

I 1 I xx lo ol 
CONTROL __J L.r-J\_ 

FUNCTION CONTROL FUNCTION CODE 
STROBE 

BIT 

d. Output from A to NOC-7. 

This causes the selected A interface to transmit the code. 

e. NOC-7 may be cleared immediately. 

Note: This operation does not apply to the SAC coupler. 

3. Clear Interrupt 

a. Connect according to step 1. 

b. Select desired peripheral A interface (NOC-6, bits 1 through 8). 

Note: This operation does not apply to the SAC coupler. 

c. Set and then clear interrupt bit (NOC-7, bit B). 

4. Program Clear 

a. Connect according to step 1. 

b. Select desired peripheral A interface (NOC-6, bits 1 through 8). 

c. Set and then clear program clear bit (NOC-7, bit C) 

Note: SAC coupler can be program cleared as well as the peripheral A 
interfaces. 
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5. Sense Parity Error Status 

a. Connect according to step 1. 

b. Input to A from NIC-5. 

Note: Bit 0 of A indicates SCU coupler parity error. 
Bits 8 through F indicate peripheral A interface parity errors. 

6. Read Parity Error Bank Count Status 

a. Connect according to step 1. 

b. Select desired interface (NOC-6, bits 0 through 8). 

c. Input to A from NIC-5. 

Bank count appears in bits 1 through 3. 

Note: Parity error bank count can be read for SAC coupler as well as the 
peripheral A interfaces. 

SCU COUPLER INTERFACE (STAR A DATA CHANNEL INTERFACE) 

The SCU coupler provides a data path between SEU memory and an SCU. It is present in all 

SBUs. Figure 2-6 shows how the SCU coupler fits into a STAR peripheral station. 

The data path between an SEU and SCU is a STAR data channel with the SCU coupler acting 

as the A end of the channel. In the SCU, the SBU coupler is the B end of the STAR channel. 

The SCU coupler is nearly identical to the peripheral A interfaces used in STAR service 

stations, but does not include the capability for transmitting control function codes back to 

the B end of the channel. 

DATA TRANSFER OPERATIONS 

The SCU coupler can perform two data transfer operations. 

Block read 

Write 

Transfers a block of 16-bit data words from SBU memory to the B end 

of the channel. 

Transfers a block of 16-bit data words, sent from the B end of the 

channel, into SEU memory. 

In both cases, the data transfer operation is initiated by the B E:".ld of the STAR data channel 

(the SEU coupler in the SCU). 
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KEY: 

SBU 

scu 

~STAR DATA CHANNEL 

MEMORY 

TO BUFFER 
CONTROLLER 

SCU COUPLER 

STAR A INTERFACE 

SBU COUPLER 

STAR B INTERFACE 

TO BUFFER CONTROLLER 
BLOCK TRANSFER 

CHANNEL 

Figure 2-6. SCU Coupler System Relationship 

All data blocks transferred on the STAR data channel must be a multiple of 32 bits. Two 

16-bit words are thus the smallest unit of data that can be transferred. 

BLOCK READ OPERATION 

The B end of the channel starts a block read operation by sending the following two items of 

information to the SCU coupler. 

2-26 

A function code which specifies a block read operation 

An SBU starting address that specifies the iower boundary of the data source area in 

SBU memory. 
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The Bend then begins to request data. In response, the SCU coup~er extracts data words 

from sequential locations in SBU memory and transmits them to B one after the other. The 

operation continues until B stops requesting data. 

WRITE OPERATION 

The B end of the channel initiates a write operation by sending a write function code and an 

SBU starting address that specifies the lower boundary of the data receiving area in SBU 

memory. B then begins to send a series of 16-bit data words. In response, the SCU coupler 

writes the block of data into sequential locations in SBU memory. The operation continues 

until B stops 'sending data. 

NORMAL CHANNEL CONTROL OF THE SCU COUPLER 

Unlike most other SBU interfaces, SCU normal channel bits are not used to control the SCU 

coupler. Both data transfer operations, write, and block read are· initiated and controlled 

by the B end of the STAR data channel. The SCU coupler carries out these operations without 

any control from normal channel bits. In most applications, the only use of normal channel 

bits for the SCU coupler is to provide parity error status information. These normal input 

channel bits are defined later on. 

OPERATION FUNCTION CODES 

Operation function codes are sent from the B end of the channel (SCU) to the SCU coupler in 

the SBU. They are used to initiate and control data transfer operations. 

These codes provide a means for the SCU to coordinate the activities of the lower level 

stations with system software activities. 

Table 2-6 lists the codes sent from B. 
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TABLE 2-6. SCU COUPLER OPERATION FUNCTION CODES 

Block read (101) 

Read (001) 

Special function 

Data (100) 

Null (000) 

End of opera ti on 
(111) 

Illegal code (110) 

Name Code 

Write 0102 

Block read 101 

Read 001 

Special function 011 

Data 100 

Null 000 

End of operation 111 

Note: Code 110 is illegal 

This code prepares the SCU coupler for a write operation. It also 

causes the SCU coupler to read in the first word of a two-word 

starting address that B sends along with this function code. 

The effect of these two codes is identical. They prepare the SCU 

coupler for a block read operation. They also cause the SCU 

coupler to read in the first word of a two-word starting address 

that B sends along with these codes. 

This function is used by the B end of the channel for initiating a 

special control or diagnostic function provided both B and A have 

the facilities for its implementation. Specifically, this function is 

used for performing a special function other than normal input/ 

output. The meaning of the function is established before its use. 

This code does not specify an operation. It identifies the accompany

ing 16-bit word sent from Bas the first (most significant) part of a 

32-bit data word. Used only during write operations. 

This code does not specify an operation. It identifies the accompany

ing 16-bit word sent from Bas the second part of a 32-bit starting 

address or data word. 

This code notifies the SCU coupler that the current read or write 

operation is complete. 

This code should not be used. If issued, the SCU coupler returns 

an illegal response signal to the B end of the channel. 
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STARfiNG ADDRESS FORMAT 

The STAR data channel procedure requires that two 16-bit address words be sent from E to A 

at the beginning of a write or block read operation. The SCU coupler uses only the second 

address word since only 14 address bits are required to address the entire SEU memory 

(16K of 32-bit words). Two words must be sent to satisfy channel requirements but only one 

is used by the SCU coupler. 

0 F 012 3 F 

FIRST ADDRESS WORD SECOND ADDRESS WORD 

Memory addressing on the STAR channel is always based on a memory word size of 32 bits. 

Thus, the SEU memory is regarded as 16K of 32-bit words even though actual SEU memory 

word size is 16 bits. The A interface always transfers data in multiples of two 16-bit mem

ory words. 

STAR CHANNEL TRANSMISSION SEQUENCE 

Function codes and data transferred on the STAR data channel must follow a fixed sequence. 

The required sequence for write and block read operations is described in the following 

paragraphs. Note that most 16-bit units of information transferred on the data path must be 

accompanied by a function code. 

WRITE SEQUENCE 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Function Code (E To A) Data Path 

Write code (010 2) First address word (E to A) 

Null code (000) Second address word (E to A) 

Data code (100) 16-bit data word (E to A) 

Null code (000) 16-bit data word (E to A) 

Repeat steps 3 and 4 for each additional 32-bit unit of data transferred 

from E to A. 

End of operation code (111) t Not used 

Null code (000) Not used 

tlf another data transfer operation follows immediately, the end of operation code is not 
necessary. A new write or block read code terminates the previous operation. 
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BLOCK READ SEQUENCE 

Step 1 

Step 2 

Step 3 

Step 4 

Function Code (B To A) 

Block read code (101 2) 

Null code (000) 

None 

None 

Data Path 

First address word (B to A) 

Second address word (B to A) 

16-bit data word (A to B) 

16-bit data word (A to B) 

Repeat steps 3 and 4 for each additional 32-bit unit of data transferred 

from A to B. 

Step 5 End of operation code (111) t Not used 

PARITY CHECKING 

Two types of parity checking take place during SCU coupler operations. 

FUNCTION CODE PARITY CHECK 

The SCU coupler checks each function code sent from B for odd parity. If the SCU coupler 

detects a function parity error, it notifies B by sending a parity error signal and the illegal 

signal. 

ADDRESS AND DATA PARITY CHECK 

The A interface checks each address or data word sent from B for odd parity. If A detects 

a parity error, it notifies B by sending a parity error signal. 

tlf another data transfer operation follows immediately, the end of operation code is not 
nee essary. A new write or block read code terminates the previous operation. 
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SBU MEMORY PAR.iTY CH ECK 

During a block read operation, the SCU coupler checks parity for each 16-bit data word read 

from SBU memory. If a parity error occurs, the SCU coupler notifies B by sending a parity 

error signal on the STAR channel. Also, the SCU coupler sends a 3-bit bank count that 

indicates the SBU memory bank in which a parity error occurred to the SCU via normal 

channel bi ts. 

When a parity error occurs, the block read operation continues unless stopped by the B end 

• I 

of the channel. However, the A interface does not accept a function code for a new operation 

unless B first sends an end of operation code or the SCU issues a program clear to the A inter

face. 

NORMAL CHANNEL STATUS BITS 

In most applications, the only normal channel bits associated with the SCU coupler are 

three normal input channel bits that carry a parity error bank address for the SCU coupler. 

The parity error bank address bits indicate the SBU memory bank in which a parity error 

occurred during a block read operation. They are meaningful only after the SCU coupler 

has signaled the SCU, via the STAR data channel, that a parity error has occurred. The 

three address status bits remain valid until the SCU issues an end of operation function code 

to the SCU coupler. 

The normal input channel bit assignments for these status bits are not the same for all 

stations. In most cases, they occupy three bits of the scanner status word or three bits of 

one of the normal channel feedback words. Normal channel assignments for each STAR 

station are listed in appendix A of this manual. 

In the three STAR service stations, the normal channel bits for the SCU coupler are a little 

different than in other stations. Several peripheral A interfaces are present in the service 

stations. Since the SCU coupler and peripheral A interfaces are quite similar, they share 

some of the same normal channel bits. The normal channel bits that apply to the SCU coupler 

in a service s ta ti on are listed in Table 2-7. 
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TABLE 2-7. NORMAL CHANNEL BIT DESCRIPTIONS FOR SCU COUPLER INTERFACE 

Channel 

NOC-6 

NOC-6 

NOC-7 

NIC-5 

NIC-5 

2-32 

Bit 

D (2 2) 

E (2 1) 

F (20) 

1 (214) 

2 (213) 

3 (212) 

Name 

Connect code 

I 

Select SCU coupler 

Program clear 

Memory parity 

error SCU coupler 

Parity error bank 

address (three bits) 

Function 

Three normal output channel bits 

connect the A interface group within the 

SBU to the normal channel lines. The A 

interface group includes the SCU coupler 

and the peripheral A interfaces. Additional 

select bits are used to select one interface 

within the group. 

This normal output channel bit selects the 

SCU coupler as the A interface connected 

to the normal channel lines. It must be 

used along with the connect code. 

This normal output channel bit clears the 

selected A interface. Setting and then 

clearing this bit clears the following items 

in the SCU coupler. 

1. The operation selection (write or 

block read) 

2. The parity error status bit 

3. The parity error bank address 

This normal input channel bit is a status 

bit. When 1, it indicates that an SBU mem

ory parity error has occurred during a 

block read operation conducted by the SCU 

coupler. 

These three normal input channel bits are 

status bits shared by the SCU coupler and 

peripheral A interfaces. For the selected 

interface, they indicate the SBU memory 

bank in which a parity error has occurred. 
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STAR B DATA CHANNEL INTERFACE (SAC COUPLER) 

The SAC coupler is an SEU interface that controls data transfer operations between a STAR 

peripheral station and an HLP. Within a peripheral station the coupler allows data to be 

transferred to or from either the SEU memory or the SCU (via normal channels). Thus, the 

coupler permits two basic classes of data transfer operations. 

Transfers between SEU memory and HLP memory .. 

Transfers between SCU normal channels and HLP memory. 

Figure 2-7 shows the relationship between the SAC coupler and the system elements with 

which it communicates. 

The SAC coupler communicates with the HLP over a STAR data channel and is designated 

the E or active end of the channel. The HLP is the A or passive end of the channel. Within 

the HLP, the source or destination of data transferred over the STAR data channel is the 

HLP memory. All transfers over the STAR data channel are in multiples of 32-bit words. 

A single 32-bit word is the smallest unit of transfer. 

As the active end of the channel, the peripheral station must initiate all data transfer oper

ations. This involves sending the HLP a function code that specifies the type of operation 

along with an address designating the starting point within HLP memory. 

Operation of the SAC coupler is controlled by the SCU via normal channels 5, 6, and 7. The 

principal control responsibilities of the SCU are: 

Issue HLP memory address. 

Issue starting and terminating addresses that define the limits of the data transfer 

within SEU memory. 

Issue function code to specify type of operation (read or write). 

Specify the data source/ destination (SEU memory or SCU) within the peripheral station. 

Transmit or read-in each data word (only when the SCU is the data source/ destination). 

Monitor status conditions. 

Issue end of operation function code. 

Issue program clear to clear certain error or operating conditions. 

The term HLP refers to either a STAR central computer or a higher level STAR peripheral 

station (such as the three STAR service stations) which contain a STAR A interface. 
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Figure 2-7. SAC Coupler System Relationship 
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Most STAR peripheral stations contain two SAC couplers. They are assigned different 

connect codes t for the purpose of selection by the SCU. The two couplers are completely 

independent and can perform simultaneous data transfer operations, but not at the maximum I 
data transfer rate. 

SBU/HLP DATA TRANSFER OPERATIONS 

Two types of transfers are possible between SEU memory and the HLP memory. 

Block read Transfers a block of 32-bit data words from HLP memory to SEU memory. 

Write Transfers a block of 32-bit data words from SEU memory to HLP memory. 

Each 32-bit word consists of two consecutive 16-bit SEU memory words as shown: 

ADDRESS A+ I 

ADDRESS A .._ ___________ l~E-------------------------' 
16-BIT SBU 

MEMORY WORDS 

32-BIT WORD 

Before the operation begins, the SCU must issue three memory addresses to the SAC coupler. 

SEU starting address - 15 bits 

SEU terminating address - 15 bits 

HLP starting address - 21 bits 

The two SEU addresses define the limits of the read or write operation; when the terminating 

address is reached, the SAC coupler automatically terminates the operation. The HLP 

starting address defines the beginning of the buffer area in HLP memory. 

The 21-bit HLP memory address is sent from the SCU in two parts, the upper 5 bits first 

followed by the remaining 16 bits. Along with the first part of the address, the SCU sends 

a 3-bit function code (101 2, block read or 010 2, write) to specify the type of operation and an 

additional function bit to select HLP-to-SBU memory mode. 

t Refer to Table 2-1 for SAC coupler connect codes. 
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The SAC coupler forwards the address and 3-bit function code to the HLP and then immedi

ately starts the data transfer operation. Normally the operation continues until the SBU 

terminating address is reached, although there are several conditions that terminate a data 

transfer early. 

After a data transfer operation has been initiated, the SCU need not remain connected to the 

SAC coupler except to check status or terminate an operation early. The SAC coupler then 

transfers the entire block of data defined by the starting and terminating addresses without 

further control from the SCU. 

SCU/HLP DATA TRANSFER OPERATIONS 

The SAC coupler allows two types of data transfers between the SCU and HLP memory. 

Block read 

Write 

Transfers a block of 32-bit data words from HLP memory to normal 

input channel 7. 

Transfers a block of 32-bit data words from normal output channel 5 to 

HLP memory. 

Each 32-bit word consists of two successive 16-bit normal channel words, the first of the 

two words being the most significant. During these operations, the BC (in the SCU) must 

individually transmit or read in each 16-bit word with an output-from-A or input-to-A in

struction. The SCU must thus remain connected to the SAC coupler throughout an entire 

data transfer operation. 

Before actual data transfer begins, the SCU must issue the following information to the SAC 

coupler. 

1. 21-bit HLP memory starting address (two successive output words on normal 

output channel 5). 

a. Upper 5 bits 

b. Lower 16 bits 

2. Issue four function bits 

a. 3-bit function code selects type of operation (write, 010 2; block read, 101
2

) 

b. 1-bit selects HLP-to-SCU mode 
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The coupler automatically forwards the HLP address and 3-bit fun~tion code to the HLP. 

At this point, both coupler and HLP are conditioned for a data transfer operation. The SCU 

must now execute a series of output-from-A or input-to-A instructions to transfer a block of 

data words. Normally, the SCU issues an end-of-operation function code to terminate the 

operation. 

FUNCTION CODES 

Two types of function codes control activities on the STAR data channel, operation function 

codes (sent from the peripheral station to HLP) and system control functions (sent from the 

HLP to peripheral station). 

OPERATION FUNCTION CODES 

The function codes listed in Table 2-8 are sent from the SCU to the HLP through the coupler. 

TABLE 2-8. SAC COUPLER OPERATION FUNCTION CODES 

Function Code 

Write 0102 

Block read 101 

Read 001 

Null (no operation) 000 

End of operation 111 

Datat 100 
--------------------

Illegal codes 110 

011 

Write (010 2) This code conditions the coupler and HLP for a peripheral station

to-HLP data transfer operation. 

Block read (101 2) This code conditions the coupler and HLP for an HLP memory-to

peripheral station data transfer operation. 

t The STAR data channel requires that the data function code (100 2) be sent along with the 
first part of each 32-bit data word. The SAC coupler automatically issues this code; no 
program step is required to transmit it. 
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Read (001
2

) 

Null (000 2) 

End of operation 

(1112) 

Illegal codes 

(1102, 0112) 

Identical to block read (101 2). 

This code does not specify an operation. It is transmitted along 

with the second part of the 21-bit HLP address to inform the HLP 

that the lower part of an address is on the channel. 

This code causes the coupler and HLP to terminate a data transfer 

operation. 

These codes should not be used. If issued, no operation is initiated, 

and the HLP returns an illegal response signal that sets a coupler 

status bit. 

The SCU issues the operation function codes on normal output channel 7, bits D, E, and F. 

The SCU must issue two supporting items of information along with the write (010 2), block 

read (101 2), and read (001
2

) function codes. 

SCU /SEU select bit (NOC-7, bit C). This bit selects either the SEU memory or SCU as 

the data source/ destination. Logical 1 selects the SEU and logical 0 selects SCU. 

Upper five bits of the HLP starting address (normal output channel 5). 

0 45 F 

I ~~~ OUTPUT CHANNEL 5 

220 216 
~ 

t..____UPPER ADDRESS 

No supporting information is required with the end-of-operation function code. 

After a function code and supporting information have been placed in the appropriate normal 

channels, the SCU must pulse a function strobe bit (normal output channel 6, bit 2). Setting 

and then immediately clearing this bit transfers the information from the normal channels 

into the coupler. In turn, the coupler forwards the function code, and if present, the address 

to the HLP. The function code and supporting information need not be held in the normal 

channels after transfer to the coupler. 

Following a write (010 2), block read (101
2

), or read (001
2

) function code, the SCU must 

issue a null function code (000) and lower 16 bits of HLP address (on normal output channel 5). 

0 F 

f_2_15 _________________ 20_1 OUTPUT CHANNEL5 

LOWER ADDRESS 
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The function strobe bit transfers the nuli function code and address to the coupier. Again, 

the coupler automatically forwards the code and address to the HLP. 

If an HLP/SBU memory operation has been selected (SCU/SBU select bit equals 1, the 

second function code (null) causes the coupler and HLP to begin transferring data. If an 

HLP/SCU operation has been selected (SCU/SBU select bit equals 0), the SCU must individ

ually read-in or transmit each data word. 

SYSTEM CONTROL CODES 

The system control codes listed in Table 2-9 provide a means for the HLP to send control 

information to the SAC coupler. 

TABLE 2-9. SAC COUPLER SYSTEM CONTROL CODES 

Function Code 

Channel flag 01 

External flag 10 

Suspend 11 

Invalid 00 

The two control function bits appear as status bits on normal input channel 5. Two of the 

control codes directly affect operation of the peripheral station hardware. 

Channel flag (01) 

External flag ( lO) 

Suspend (11) 

Invalid (00) 

60405000 A 

This code sets the channel flag status bit in the SBU scanner 

status word. It is used to indicate that a message for the periph

eral station has been placed in a prearranged area in HLP mem

ory. 

This code forces the SCU to master clear and autoload from the 

microdrum. 

This code causes the SAC coupler to terminate a data transfer 

operation. 

The HLP does not transmit this code. It appears on the channel 

only if a transmission fault occurs. If this code appears, the 

peripheral station software should assume that a suspend code 

was intended; it should terminate the data transfer operation in 

progress and then send an interrupt to inform the HLP of the 

malfunction. 
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The control function code is captured by two status bits that are available on normal input 

channel 5 (bils E and C). Associated with the two bits is a control function strobe status bit 

(normal input channel 5, bit D) that indicates that the HLP has sent a control function code. 

The two control function status bits are significant only when the function strobe status bit 

is set. 

PARITY CHECKING 

Three types of parity checking take place during SAC coupler operations. 

ADDRESS AND DATA PARITY CHECK 

The SAC coupler generates an odd parity bit for each 8 bits of data transmitted to the HLP. 

The SAC coupler checks the parity of each 8 bi ts of data coming from the HLP and notifies 

the HLP of any errors. 

FUNCTION CODE PARITY 

The coupler appends an odd parity bit to the 3-bit function code sent to the HLP. If the HLP 

detects a function parity error, it ignores the function code and returns a signal to the 

coupler that sets the transmission parity error status bit. This status bit is available to the 

SCU on normal input channel 5. 

HLP READ PARITY t 

During block read operations, data read from HLP memory is checked for proper parity. 

If a parity error occurs, the HLP signals the coupler. In response, the coupler terminates 

the read operation and sets the SAC parity error status bit which is available to the SCU on 

normal input channel 5. 

I SBU MEMORY PARITY CHECK 

During SEU memory-to-HLP write operations, data read from SEU memory is parity checked. 

If a parity error occurs, the coupler terminates the write operation and sets the SEU parity 

error status bit. This status bit appears on normal input channel 5. 

I t Do12s not apply where the STAR 100 Computer is the HLP. 
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STATUS 

Three types of status information from the SAC coupler are available to the SCU. 

NORMAL INPUT CHANNEL 5 STATUS 

Several miscellaneous status bits, such as coupler busy, parity error, etc., appear on 

normal input channel 5. Table 2-11 defines each of these status bits. 

RETURN ADDRESS ST A TUS 

During HLP/SBU memory block read or write operations, the current SBU memory address 

is available to the SCU on normal input channel 7. 

SCANNER ST A TUS 

Two SAC coupler status bits not busy and SAC flag, are available as part of the SBU scanner 

status word that appears on normal input channel 6. In SBUs that contain two SAC couplers, 

the scanner status word contains a pair of these status bits for each coupler. The bits are 

labeled as follows: 

SAC-1 

SAC-1 

SAC-2 

SAC-2 

Not busy 

SAC flag 

60405000 A 

Not busy 
} Flag 

coupler 1 

Not busy } Flag 
coupler 2 

Logical 1 indicates that the coupler is not engaged in a data transfer oper

ation. 

Logical 1 indicates that the HLP has sent a channel flag control code. 
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TERMINATING CONDITIONS 

Several conditions cause the SAC coupler to terminate a data transfer operation. 

SEU terminating address 

End of operation function code t 

New function codet 

Parity error 

Suspend control function code 

External flag control function code 

INTERRUPTING THE HLP 

During an SEU memory /HLP data transfer oper

ation, the operation terminates when the termi

nating address is reached. 

The SCU can terminate a data transfer operation 

by issuing this function code. 

If the SCU issues a block read (101
2

) or write 

(010
2

) function code while a data transfer oper

ation is in progress, the current operation 

terminates and the coupler begins the new oper

ation. 

Two types of parity errors terminate coupler 

operations. 

SEU memory parity error (terminates an SEU 

memory-to-HLP write operation) 

HLP memory parity error (terminates an 

HLP-to-SEU memory write operation or 

HLP-to-SCU write operation) 

This code, sent from the HLP, terminates either 

a write or block read operation. 

This code, sent from the HLP, causes the SCU to 

master clear and autoload. The SCU, in turn, 

master clears the SEU and thus terminates the 

operation of all SEU interfaces. 

The SAC coupler provides a means for the SCU to interrupt the HLP. A normal channel bit 

(NOC-6, bit 7) controls the interrupt; setting and then clearing this bit causes the coupler to 

send an interrupt signal to the HLP. The interrupt signal sets an external interrupt flag in 

the HLP. 

t These two methods should not be used during HLP/ SEU memory transfers. The operation 
causes an abnormal termination. To restore the channel to normal operation, initiate 
a manual master clear from the SCU and the HLP. 
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SCU CONTROL OF THE SAC COUPLER 

Tables 2-10 and 2-11 define the SCU normal channel bits used for control of the SAC coupler. 

Bit assignments given in the table are for the disk station. SAC coupler normal channel bit 

assignments are different for some signals in other stations. Appendix A of this manual 

contains a full set of normal channel assignments for all STAR stations. 

The SAC coupler must remain connected to the SCU in order to receive control information 

or data from the SCU. The coupler remains connected as long as the SCU holds the unique 

connect code, assigned to the coupler, on output channel 6, bits C through F. 

TABLE 2-10. BIT DESCRIPTIONS FOR SAC COUPLER/NOC-5, -6, AND -7 INTERFACES I 
(DISK ST A TION) 

Channel Bit Name Function 

NOC-5 0 TA/SCU Addr/data bit15 These bits serve two purposes. 

l 
2 

I 

1. Transmit SBU terminating ad-

dress to selected SAC coupler. 

F TA I SCU Addr I data bit0 2. Transmit SCU address and data 
2 

to HLP through selected SAC 

0(215) 
coupler. 

NOC-6 Starting address SBU This set/ cleart bit is used to strobe the 

starting address, transmitted by NOC-7 

into the SAC coupler. 

NOC-6 1(214) Term. address SBU This set/ clear bit is used to strobe the 

SBU terminating address, transmitted by 

NOC-5, into the SAC coupler. 

NOC-6 2(213) Function This set/ clear bit transfers three items of 

control information from the SCU into the 

SAC coupler. 

1. Function code on NOC-7, bits D, 

E, and F 

2. SBU memory/SCU select bit on 

NOC-7, bit C 

3. HLP starting address word on 

NOC-5 

The coupler then forwards the function code 

and address word to the HL P. 

tA set/ clear bit must be set and immediately cleared to perform its intended function. 
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TABLE 2-10. BIT DESCRIPTIONS FOR SAC COUPLER/NOC-5, -6, AND -7 

INTERFACES (Cont'd) 

Channel Bit 

NOC-6 

NOC-6 

NOC-6 

NOC-6 

NOC-6 

NOC-6 

2-44 

(DISK STATION) 

Name 

Program clear 

Request 

Accept 

Select status 

Set interrupt 

Connect code 

(23 - 20) 

Function 

This set/ clear bit transfers the following 

control bits from the SCU into the SAC 

coupler. 

1. Clear parity error, NOC- 7, bit 7 

2. Clear illegal, NOC-7, bit 8 

3. Clear control function, NOC-7, 

bit 9 

4. Master clear, NOC-7, bit A 

During SCU to HLP write operations, this 

set/ clear bit causes the coupler to transfer 

a data word from the SCU (via NOC-5) to 

the HLP. 

This bit acknowledges that the SCU has 

received one word of data on N IC-7. 

Prior to this the SCU must have re

ceived the data word when the first 

rank full staus bit was true. 

This bit is used to determine whether data 

or a return address is made available on 

NIC-7. When bit is set, return address is 

available; when bit is clear, data is avail

able. 

This set/ clear bit provides a means of 

interrupting the central processor (via the 

SAC channel) and sets the external inter

rupt bit in the HL P. 

These bits determine which interface in the 

SEU is connected to the SCU normal chan

ne.l s. (Refer to Table 2-1 for SAC coupler 

1

1 

connect codes.) 
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TABLE 2-10. BIT DESCRIPTIONS FOR SAC COUPLER/NOC-5, -6, AND -7 
INTERFACES (Cont'd) 

(DISK STATION) 

Channel Bit Name function 

NOC-7 0 SA bit 2
15 

These bits as well as bits 7 through F are 

l 111 used to transmit the SEU starting address 

information to the SAC coupler. Bits 7 

6 SA bit 2
9 

through F serve a dual purpose. 

NOC-7 7 SA bit 2
8 I clear Used for clearing the three parity error 

parity error bits (NIC-5, bits 0, 4, and 5) or for bit 28 

of the starting address of a memory loca-

ti on in SEU core memory. 

NOC-7 8 SA bit 2 
7 I clear Used for clearing the illegal status bit 

illegal (NIC-5, bit 6) or for bit 2 7 of the starting 

address. 

NOC-7 9 I SA bit 2
6 

/clear cont. Used for clearing the two control function 

I 
function status bits (NIC-5, bits B and C) or for 

bit 26 of the starting address. 

NOC-7 A SA bit 2
5 

/MC Used for transmitting the master clear bit 

to the SEU or for starting address bit 2
5

. 

NOC-7 B Used only for starting address bit 2
4

• 

NOC-7 c SA bit 2
3 I select Other than being used as one bit of the 

SAC+ scu starting address, this bit is used to select 

a data path between the HL P and the SCU 

or between the HLP and the SEU. When 

this bit is a 0, the HLP to SCU path is 

I 
selected and when it is a 19 the HLP to 

SEU path is selected. 

NOC-7 I D SA/func. code bit 2
2 These bits are used for transmitting bits 

I 

j j j j t 2° through 2
2 

of the SEU starting address 

I 
information to the SAC coupler or for 

I 
transmitting the desired function code to 

F SA/furn:~. code bit 2 the HLP via the SAC coupler. 

I 
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TABLE 2-10. BIT DESCRIPTIONS FOR SAC COUPLER/NOC-5, -6, AND -7 
INTERFACES (Cont'd) 

(DISK STATION) 

Channel Bit Name Function 
Codes: 

22 21 20 Function - - -
Null 0 0 0 

Read 0 0 1 

Write 0 1 0 

Block read 1 0 1 

EOP 1 1 1 

Data 1 0 0 

TABLE 2-11. BIT DESCRIPTIONS FOR SAC COUPLER/NIC-5, -6, AND -7 
INTERFACES 

Channel Bit Name Function 

NIC-5 0(215) SBU parity error This status bit is used for indicating a 

parity error in SBU memory. 

1(214) 2 

l 
If a parity error occurs, these three bits indi-1 

NIC-5 Bank counter 2 
cate the not SEU memory bank count. To find 

2(213) 1 Bank counter 2 the memory bank with the parity error,, com-
3(212) 0 Bank counter 2 

plement the bank counter and count back four 

banks. 

NIC-5 4(2 11 ) Transmission This status bit indicates that the HLP has 

parity error detected a parity error in a function code 

transmitted from the SCU via the SAC coupler. 

NIC-5 5(210) SAC parity error This bit is used to indicate that a parity 

error occurred in the HLP memory during 

a read operation. 

NIC-5 6 (2 9
) Illegal This status bit indicates that the HLP has: 

1. Detected an illegal function (011 2 
or 110 2) sent from the SCU, or 

2. Detected a parity error in a 

function code sent from the SCU. 
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T._Li.._BLE 2-11. BIT DESCRIPTIONS FOR SAC COUPLER/NIC-5, -6, AND -7 
INTERFACES (Cont'd) 

Channel 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

60405000 B 

Bit 

B(l 1) 

(24) 

C(12) 

(23) 

Name 

Busy 

Term. address 

compare 

First rank full 

Last rank full 

Control function 21 

Control function 2° 

D(13)2
2 

Control function 

strobe 

Function 

This bit sets when the SCU transfers an 

address to the HLP at the beginning of a 

read or write operation. It remains set 

until the operation terminates. 

This bit is used to indicate that the latest 

HLP to SCU memory read or write oper

ation is complete. 

This status bit indicates that half of a 

32-bit data word from the HLP (read oper

ations only) is available on NIC-7 for read

in by the SCU. 

This bit indicates a word is in the last 

rank of buffering in the SAC interface. 

These two bits are control signals which 

the HLP uses to communicate with the 

SAC coupler and are coded as follows: 

Bit B(Fctn 2
1

) Bit C(Fctn 2°) Function 

0 0 Invalid 

0 

1 

1 

1 

0 

1 

Channel flag 

External flag 

Suspend 

This status bit indicates that the HLP has 

sent a control function code to the SAC 

coupler. The SCU can read in the control 

function on NIC-5, bits Band C. 
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TABLE 2-11. BIT DESCRIPTIONS FOR SAC COUPLER/NIC-5, -6, AND -7 
INTERFACES (Cont'd) 

Channel 

NIC-7 

Bit 

0 

"" F 

Name 

Data/ RA bit 2
15 

w \It w 
Data/ RA bit 2° 

Function 

These bits serve two purposes. 

1. Receive data from HLP during 

HLP-to-SCU block read operations. 

2. Receive return address information. 

(The return address represents 

the last SBU address referenced 

by the SAC coupler. ) 

~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - __., 

Scanner Status 

NIC-6 2 SAC-1 flag 

NIC-6 3 SAC-2 flag 

NIC-6 4 SAC -1 not busy 

NIC-6 5 SAC- 2 not busy 

PROGRAMMING SEQUENCES 

HLP has sent a channel flag control 

function code to SAC coupler number 1. 

HLP has sent a channel flag control 

function to SAC coupler number 2. 

SAC coupler number 1 is not engaged in 

data transfer. 

SAC coupler number 2 is not engaged in 

data transfer. 

The following procedures are to be used to aid the programmer during the preparation of the 

program for conducting data transfers between the SCU and the HLP via the SAC coupler. 

CONNECTING PROCEDURE 

1. Place the appropriate connect code in bits C through F of NOC-6 to select the SAC 

coupler. (Refer to Table 2-1 for proper code.) 

2. Check status (NIC-5) and check for error conditions. 

3. If errors are detected, proceed to Error Recovery Sequence procedure. 
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ADDRESSiNG THE SBU 

1. If an SEU memory-to-HLP data transfer operation is desired, proceed with step 2. 

If the SCU desires to transfer data to or from the HLP via either of the SAC couplers, 

proceed to Addressing the HLP procedure. 

2. Place the SBU starting address in bits 0 through F of NOC-7. 

3. Set and then clear the starting address line (bit 0 of NOC-6). This bit strobes the 

starting address word into the SAC coupler. 

4. Place the SEU data last word address in bits 0 through F of NOC-5. 

5. Set and then clear terminating address line (bit 1 of NOC-6). This bit strobes the 

terminating address word into the SAC coupler. 

ADDRESSING THE HLP 

1. Place the upper 5-bit portion of the SAC address in bits 0 through 4 of NOC-5. 

2. Place the appropriate logical state for the SBU /SCU select bit in bit C of NOC-7 

and function code such as read, write, etc. in bits D through F of NOC-7. Select 

bit C and function codes are as follows: Function Codes 

Bit C == O; HLP-to-SCU commu- Function Bit 2 2 (D) Bit21 (E) Bit 20(F) 

nications path selected Null 0 0 0 

HLP-to-SBU memory 
Read 0 0 1 

Bit C 1 · , 

path selected 
Write 0 1 0 

Block Read 1 0 1 

EOP 1 1 1 

Data 1 0 0 
3. Set and then clear SEU function select bit (bit 2 of NOC-6). This bit notifies the 

HLP that an address word and function code are on the channel. 

4. Wait for the last buffer rank full status to equal zero (NIC-5, bit A). This bit 

indicates that the HLP has accepted the first half of the address word placed in 

NOC-5 in step 1. 

5. Place the lower 16-bit portion of the SAC address in bits 0 through F of NOC-5. 

6. Place a null function code in bits D through F of NOC- 7. 

7. Set antj then clear SBU function select bit (NOC-6, bit 2). This bit notifies the HLP 

that an address word and fUnction code a:re on the channel and a.lso starts the data 

transfer operation between the HLP and SAC coupler subject to the following condi

tions. 
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If the HLP/SBU memory operation has been selected in step 2, the SAC coupler 

automatically transfers the number of words specified by the starting and 

terminating addresses. 

If the HLP/SCU operation has been selected in step 2, the SCU must transmit 

or receive each word separately. 

8. Wait for last buffer rank full status to equal zero (NIC-5, bit A) and test status lines 

for errors. This bit indicates that the HLP has accepted the second address word. 

9. If an error is detected, proceed to Error Recovery Sequence procedure. 

10. If the SCU/HLP transfer operation was selected in step 2, proceed to SCU/SAC 

Channel Data Transfer. If not, continue with step 11. 

11. Check the state of the SAC-1 or SAC-2 not busy bit (NIC-6, bit 8 or 9, in the scanner 

status word). 

NOTE 

One method of checking the busy bit is to adjust the toggle 
mask of the scanner subroutine to monitor the busy bit and 
wait for the hardware to complete the data transfer. (Also, 
refer to Testing Status For Completion of Data Transfer.) 

SCU/SAC CHANNEL DAT A TRANSFER 

2-50 

1. If the data transfer operation is an input to the SCU (block read), proceed to step 8. 

For an SCU to HLP output (write) operation, continue with step 2. 

2. Place the output data in NOC-5. 

3. Set and then clear the SCU request bit (NOC-6, bit 4). This bit causes the SAC 

coupler to transfer the data word from the SCU to the HLP. 

4. Wait for last buffer rank full status to equal zero (NIC-5, bit A) and test the status 

bi ts of NIC-5 for errors. 

5. If an error is detected, proceed to Error Recovery Sequence procedure. 

6. If data transfer process is not complete, go to step 2 and repeat procedure. 

7. If data transfer is complete, proceed to End of Operation procedure. 

8. (Output operation continued from step 1.) Set and then clear the SCU accept bit 

(NOC-6, bit 5). 

9. Wait for first buffer rank full status to equal one (NIC-5, bit 9) and test NIC-5 

status bits for errors. 
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1 O. Read in data word on normal input channel 7. 

11. If an error is detected, proceed to Error Recovery Sequence procedure. 

12. If data transfer is not complete, return to step 8 and continue procedure. If data 

transfer is complete, proceed to End of Operation sequence. 

END OF OPERATION 

1. Transmit the end of operation function (code 7 using bits D through F, NOC-7). 

2. Set and then clear function bit (NOC-6, bit 2). 

3. Return to step 11 of Addressing the HLP procedure to start another data transfer 

operation. 

TESTING STATUS FOR COMPLETION OF DATA TRANSFER 

1. Check that the SAC not busy signal is a 1, via bit 8 or 9 of NIC-6 (depending upon 

the SAC channel selected). If signal is not a 1, proceed to Error Recovery Sequence 

procedure. 

2. Check status bits of NIC-5 for proper completion of data transfer. If an error is 

detected, proceed to Error Recovery Sequence procedure. 

3. Exit to calling subroutine. 

ERROR RECOVERY SEQUENCE 

1. If this is the third retry, set abort (bit 0 of software control package) status and exit 

to calling subroutine. 

2. Check status bits B and C of NIC-5 for presence of suspend, invalid, or external 

flag (autoload) control codes from the HLP. If any of these are present, set abort 

status and exit to calling subroutine. 

3. Set master clear via bit A of NOC-7 (SCU to SEU). 

4. Set and then clear program clear bit (NOC-6, bit 3). 

5. Return to Connecting Procedure and try again for successful data transfer. 
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3000 1/0 CHANNEL INTERFACE 

The 3000 SBU interface simulates a standard CDC 3000 series 12-bit I/0 channel. It 

I controls data transfers between 3518 / 3 528 magnetic tape controllers and SBU memory. 

I 

Figure 2-8 shows the relationship between the 3000 interface and other system elements. 

2-52 

STATION BUFFER UNIT 

SBU 
MEMORY 

READ DATA ___ ....,.,6,___ ... 
3000 I/O I 
CHANNEL 

WRITE DATA I ~ 
INTERFACE ---v v 

,_____..,._,

6=- I I II I I 
~CONTROL 

~---)-NORMAL 
STATUS - - - CHAN BITS 

I 
I 
I 

35 X 8 MAGNETIC TAPE 
CONTROLLERS 

( 8 MAX) 
NORMAL 

CHANNEL 
INTERFACE 

1r-
TO/FROM SCU 

__ _J 

Figure 2-8. 3000 Interface System Relationship 
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Tvvo 3000 interfaces can coexist in the same SBU. They are assigned different connect codes 

for the purpose of selection by the SCU. The two 3000 interfaces are completely independent 

and can perform simultaneous data transfer operations. 

A major difference between the 3000 interface and standard 3000 series I/ 0 channels is the 

number of interrupt lines available. Standard I/ 0 channels can handle eight interrupt lines, 

one from each of eight peripheral controllers. The 3000 interface is limited to four interrupt 

lines. Thus, no more than four magnetic tape controllers can be connected to the I 
3000 interface if the interrupt feature is used. 

This section describes the programming characteristics of the 3000 interface only; it does 

not cover any of the peripheral controllers that can be connected to the 3000 interface. The 

reader should be familiar with 3000 I/ 0 philosophy and programming conventions in order to 

fully understand this material. 

MAIN FUNCTIONS 

The principal functions of the 3000 interface are: 

Issues connect code to 3000 controllers. 

Issues function codes to 3000 controllers. 

Data transfer control; governs exchange of data between peripheral controllers and SBU 

memory. 

Assembly I disassembly; during input operations, breaks 12-bit input bytes into 4-bit 

segments and packs four of these segments into each 16-bit SBU memory word. During 

output operations, the interface reverses the process. 

Code conversion; converts 6-bi t characters into equivalent 8-bit characters and vie e 

versa. This program-selectable feature can be used to convert between BCD and ASCII 

codes. 
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Status input; provides a path from the 3000 controller to the SCU for a 12-bit controller 

status word. 

Interrupt input; provides a means for the SCU to inspect interrupt lines from up to four 

3000 controllers. 

The SCU controls all of these functions by issuing control information on normal output 

channels 5 and 6. Full-time attention of the SCU is not required, however. Once an input 

or output operation has been initialized, the 3000 interface transfers the specified number of 

data words without further support from the SCU. 

DATA TRANSFER OPERATIONS 

All data transfer operations involve the exchange of a block of data words between SEU mem

ory and the 3000 controller. Before the SCU initiates a data transfer operation, it must send 

an SEU starting address to specify the beginning of the buffer area in memory. For write 

operations, a terminating address must also be specified. 

The six types of data transfer operations are: 

Read binary 

Write binary 

Read coded 

Write coded 

Read backward (binary) 

Read backward (coded) 

READ BINARY 

During this operation, 12-bit data bytes from a 3000 controller are broken into 4-bit segments; 

these segments are then packed into 16-bit SEU words. Figure 2-9 illustrates the process. 
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MEMORY WORD I 

MEMORY WORD 2 

MEMORY WORD 3 

FIRST BYTE 

SECOND BYTE 

20 

2" 

THIRD BYTE 

FOURTH BYTE 

Figure 2-9. Memory Word Assembly, Read Binary 

WRITE BINARY 

FROM 
3000 
CONTROLLER 

During this operation, 16-bit SBU words are disassembled into 4-bit segments. The seg

ments are then packed into 12-bit bytes that are transmitted to the 3000 controller. Figure 

2-10 shows the disassembly process. 
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MEMORY WORD 

MEMORY WORD 2 

MEMORY WORD 3 
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Figure 2-10. 

FIRST BYTE 

SECOND BYTE 

20 

211 

THIRD BYTE 

FOURTH BYTE 

20 

Memory Word Disassembly, Write Binary 
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READ CODED 

In this operation, each 12-bit input byte from the 3000 controller is treated as two coded 

6-bit characters. The 3000 interface converts each 6-bit character code to a corresponding 

8-bit character code and then packs two successive 8-bit characters into an SEU memory 

word. A 64-word table in SEU memory contains 8-bit codes corresponding to each 64 possible 

6-bit code combinations. Figure 2-11 illustrates the conversion process. 

211 
0 
0 
0 
0 
0 

12-BIT BYTE I 
FROM 3000 
CONTROLLER 0 

0 
0 
I 
0 

20 0 

TABLE ADDRESS, 
LOWER 6 BITS 

0000002 

~000001 

000010 

000011 

000100 

000101 

000 I I 0 

READ 
CONVERSION 

TABLE 

YYYYYYYY 

xxxxxxxx 

/: 
111°1112E3 

Figure 2-11. Read Code Conversion 

The 6-bit codes correspond to the lower six bits of the table address. Thus, each of the 

64 6-bit code combinations selects a unique table address. An 8-bit code is stored in 

each cell of the table. 

The upper seven bits of the table address designate a 256-word region in memory that the 

table occupies. The read conversion table must be loaded into the lower 64 words of this 

area. Before the start of a coded read operation, the SCU must transmit this 7-bit table 

address to the 3000 interface. 
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WRITE CODED 

In this operation, 16-bit memory words are treated as two 8-bit coded characters. The 

3000 interface reads a block of words from memory and converts each 8-bit character code 

to a corresponding 6-bit code. Each pair of 6-bit characters forms a 12-bit byte that the 

interface transmits to the connected peripheral controller. The 3000 interface refers to a 

256-word code conversion table in SEU memory to obtain the 6-bit code corresponding to 

each 8-bit code. Figure 2-12 shows the conversion process. 

FROM 
SBU 
MEMORY 

215 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 

2°W 
000000002 

00000001 

00000010 

00000011 

00000100 

00000101 
• • • 

I I I I I 11 0 

I I I I I 11 12 

TABLE ADDRESS,/ 
LOWER 8 BITS 

WRITE 
CONVERSION 

TABLE 

xxxxxx 

yyyyyy 

r{ 
x 
x 
x 
x 
x 
x 
y 
y 
y 
y 
y 
y 

TO 
PER IP HERAL 
CONTROLLER 

'6-BIT CODE CORRESPONDING TO 
1------------1 8-BIT CODE 000001002 

Figure 2-12. Write Code Conversion 

The 8-bit character codes form the lower eight bits of the table address. Each of the 256 

8-bit code combinations selects a unique table address that contains a corresponding 6-bit 

code. 

The upper seven bits of the table address designate the area in memory occupied by the 

256-word table. Before the start of a write coded operation, the SCU must load the conver

sion table with the appropriate 6-bit code set. The SCU also must send the upper seven bits 

of the table address to the 3000 interface. 
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READ BACKWARD OPERATIONS 

The two backward read operations, read backward (binary) and read backward (coded), are 

used when reading in reverse from magnetic tape. The operations are similar to the forward 

read operations with the following differences. 

The data transfer operation progresses backward through SEU memory, from the highest 

address to the lowest address in the buff er area. 

The order of memory word assembly is reversed. 

Thus, data read in reverse from tape under a backward read operation appears in memory 

in the same order as data read from tape in the forward direction under a forward read 

operation. 

In the backward read operations, the starting SEU address is the upper boundary, and the 

terminating address is the lower boundary. 

CODE CONVERSION TABLES 

Before a read coded operation or write coded operation begins, a code conversion table must 

be loaded into SEU memory. Two tables are required, one for read and another for write. 

The tables can be loaded from the SCU through the SEU coupler. 

READ CONVERSION TABLE 

The read table is a 64-word table used for 6-bit to 8-bit conversion during read coded oper

ations. The format is shown in Figure 2-13. 

Each cell must be loaded with an 8-bit code corresponding to one of the 64 possible 6-bit 

code combinations. 

Table requirements are: 
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The table must be loaded into the lower 64 words of any 256-word quarter page. This 

means the lowest address must be xxoo16. 

The appropriate 8-bit code must be duplicated in both halves of each memory word. 
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8-bit codes must be loaded in the following sequence. 

Address XX3F 16 

Address XX3E 

Address XXO 1 

Address XXOO 16 

Enter 8-bit code corresponding to 6-bit code 111111
2 

Enter 8-bit code corresponding to 6-bit code 111110 

Enter 8-bit code corresponding to 6-bit code 000001 

Enter 8-bit code corresponding to 6-bit code 000000
2 

The table boundary must not fall on a 2K page boundary; that is, the starting table 

address plus the highest 8-bit code (FF 16 ) must not equal 7FF 
16

. 

4 WORDS 

r HIGHEST ADDRESS 

LOWEST ADDRESS 

2o 8-BIT CODE CORRESPONDING 

zzzzzzzz:zzzzzzzz 
vro 6-BIT CODE 111111 2 

I 

I 
I 
I 
I ,. 
I 

__._ 
::!. --

~ I 
I I 
I 

YYYYYYYY:YYYYYYYYJ 

8- BIT CODE CORRESPOND! NG vro 6- BIT CODE 00000 I 2 

8- BIT CODE CORRESPONDING 
~TO 6-BIT CODE 0000002 ~~ X XX X 1 XX XX XX XX I 

SAME 8-BIT CODE 
IN BOTH HALVES OF 
MEMORY WORD 

Figure 2-13. Read Conversion Table 
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WRITE CONVERSION TABLE 

The write table is a 256-word table used for 8-bit to 6-bit code conversion during write 

coded operations. 

The format is shown in Figure 2-14. 

256 
WORDS 

2
15 

2
10 5 O 6-BIT CODE CORRESPONDING 

------.---.--2 ___ 2_/TO 8-BIT CODE 111111112 
HIGHEST ADDRESS ZZZZZZ ZZZZZZ 

LOWEST ADDRESS 

i i-BIT CODE CORRESPONDING 

i----------1~------V TO 8 - BIT CODE 0000000 12 
YYYYYY YYYYYY 6-BIT CODE CORRESPONDING 

xxxxxx xxxxxxVTo 8-BIT CODE 000000002 
L--~--~--..L--~:..:..:..:J 
~ 
UNUSED 

AME 6-BIT CODE 
DUPLICATED IN BOTH 
HALVES OF MEM WORD 

Figure 2-14. Write Conversion Table 

Each memory word must be loaded with a 6-bit code corresponding to one of the 256 possible 

8-bit code combinations. 

Table requirements are: 

2-60 

The table may be loaded into any 256-word quarter page. Thus, the lowest address 

must be xxoo16. 

The appropriate 6-bit code must be duplicated in both halves of each memory word and 

left- or right-justified as shown in Figure 2-14. 

6-bit codes must be loaded in the following sequence. 

Address XXFF 16 

Address XXFE 

Enter 6-bit code corresponding to 8-bit code 11111111
2 

Enter 6-bit code corresponding to 8-bit code 11111110 
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Address XXOl 

Address XXOO 

ADDRESS FORMATS 

Enter 6-bit code corresponding to 8-bit code 00000001 

Enter 6-bit code corresponding to 8-bit code 00000000 2 

Three types of SEU memory addresses are used in conjunction with various 3000 interface 

operations. 

SEU starting address 

SEU terminating address 

Table address 

Not all addresses are required for every data transfer operation. The SCU must issue the 

appropriate addresses to the 3000 interface via the normal channels before initiating a data 

transfer operation. 

STARTING ADDRESS 

This 15-bit address specifies the starting point in SEU memory for a data transfer operation. 

It is required for all data transfer operations. The starting address is held in the 3000 inter

face, and the lower 11 bits are incremented each time a data word is stored or extracted 

from memory. 

1 l I STARTING ADDRESS 
'---.r---1---~-.,~~~ 

STARTfNG 
PAGE 
ADRS 
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TERMINATING ADDRESS 

This address serves two purposes. 

It can be used to specify the next page address for multipage read or write operations. 

It can be used to specify the upper limit of a write operation. The terminating address 

cannot be used to end a read operation. 

COMPARE 
BIT 

TERMINATING ADDRESS 
WITHIN PAGE 

TERMINATING ADDRESS 

If the page address in the terminating address word is different from the starting page 

address, it specifies the next page. When the end of the first page is reached, the operation 

automatically continues at the beginning of the next page. 

The compare bit must be 1 for a write operation to terminate. If this bit is set, a write 

operation terminates when the terminating page address matches the current page address 

and the terminating address within the page is reached. 

TABLE ADDRESS 

This 6-bit address specifies the location in SBU memory of a 256-word quarter page that 

contains a code conversion table. A table address is required only for read coded, write 

coded, and read backward (coded) operations. 

MULTI PAGE DATA TRANSFER OPERATIONS 

If a data transfer operation spans more than one page of memory (2048 16-bit words), the 

upper four bits of the terminating address are used to specify the next page. Before a multi

page operation is initiated, the address of the second page must be specified in the upper four 

bits of the terminating address. When the data transfer operation reaches the end of the first 

page, it automatically jumps to the beginning of the next page as specified in the previously 
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loaded terminating address. If still another page of memory is required, the SCU must issue 

another page address after the operation has progressed into the second page. The SCU has 

the transfer time of an entire page to issue the next page address. This process allows a 

single data transfer operation to progress through several noncontiguous pages. 

TERMINATING CONDITIONS 

Several conditions cause the 3000 interface to terminate a data transfer operation. 

SEU terminating address/ 
current address compare 

End of record 

Parity error 

This compare can be used only to terminate a write 

operation. 

The 3000 interface terminates a read operation when 

the peripheral device signals that it has reached the end 

of a record. This is the normal method of terminating 

a read operation. 

Three types of parity error terminate a data transfer 

opera ti on early. 

1. An SEU memory parity error can occur only when data is being extracted from 

memory during a write operation. 

2. A read parity error is a transmission parity error in a data byte sent from a 3000 

peripheral controller to the 3000 interface parity error in a data byte sent from the 

3000 interface to a 3000 peripheral controller. 

3. Write parity error. 

The terminate-on-parity error feature must be selected by a normal channel bit. If not 

selected, a parity error does not terminate a data transfer operation. 

SCU CONTROL OF THE 3000 INTERFACE 

The SCU exercises control over the 3000 interface and subordinate peripheral controllers 

through control information issued on normal output channels 5 and 6. Status information, 

avai.lable on normal input channels 5 and 6, allows the SCU to monitor operation of the 3000 

interface and peripheral controllers. Figure 2-15 shows these normal channel bits. 

Several types of control information must be sent to the 3000 interface to prepare for and 

initiate a read or write operation. 
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Starting address 

Table address 

3000 interface function bits 

Peripheral controller connect code 

Peripheral controller function codes 

Master clear 3000 interface 

3000 interface connect code 

Terminating address 

Specifies the beginning of the source of destination 

area in SBU memory. 

Specifies location of a code conversion table in 

SBU memory. 

Initiates read or write operations and specifies 

operating conditions within the 3000 interface. 

Selects and activates one of the eight possible 

controllers subordinate to the 3000 interface. 

Prepares the controller for an I/ 0 operation. 

Stops current I/O operation and clears all 

function selections within the 3000 interface. 

Connects 3000 interface to SCU normal input and 

output channels 5 and 6. A unique 4-bit code 

distinguishes the 3000 interface from all other 

I/ 0 interfaces present in the SBU. 

Specifies the upper limit of the destination area 

in SBU memory used for write operations only. 

Three 16-bit status words are available on input channels 5 and 6. Two of these status words 

contain information about operating conditions within the 3000 interface. The third word 

contains status information from the connected peripheral controller. 

The 3000 interface must be connected to the SCU in order to receive control information or 

return status information. The interface remains connected as long as the SCU holds the 

unique connect code assigned to the 3000 interface on output channel 6. The 3000 interface 

need not remain connected to the SCU normal channels to maintain a connected condition 

between the 3000 interface and a 3000 equipment and/ or unit. 

NORMAL CHANNEL ASSIGNMENTS 

All of the normal channel signals used to control the 3000 interface are defined in the follow

ing section. The normal channel bit assignments given apply to the storage (media) station. 

3000 interface bit assignments for other stations may be different. Appendix A of this manual 

contains a full set of normal channel assignments for all STAR stations. 

2-64 60403000 A 



NORMAL OUTPUT CHANNEL 5 

Normal output channel 5 is used to transmit the following five classes of control information 

to the 3000 interface. 

Terminating address 

Starting address 

Table address 

3000 controller connect/ function code 

3 00 0 internal function bi ts 

Control information on output channel 5 must be accompanied by one of five strobe signals on 

output channel 6. The purpose of the strobe signals is to identify the class of information 

being issued and to transfer this information from channel 5 into the interface. Figure 2-15 

shows the relationship between the strobe signals and the five classes of control information. 

Output 
Channel 5 

Terminating 
Address 

Starting 
Address 

Table 
Address 

3000 Contr. 
Conn/ Funct 

Code 
Internal 

Functions 

Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

I Compare Bitl Not Used I Not Used I 
TA Bit 214 SA Bit 21 4 TBA 214 

Not Used 
Not Used 

Conn /Funct 
Not Used 
Not Used 

IConn/ Funct. 20 

Binary/ Coded 
Read/Write 

A 
B 
c 
D 
E 

Bit F TA Bit 20 

Output 
Channel 6 

Bit~ 

Strobe 
Signals 

-

-
Set Starting Addr
Set Term. Addr 
Set Internal Fune t 
Sel. Chan. Functio 
Set Table Address 

n 

SA Bit 2° 
If' 

TBA 2
8 

Not Used 

I Odd-Even Sel. 
Disable Request 
Halt On Error 

'

Read Backwards 
Not Used 

1 
Not Used I I 

I j I I 
1' 1' If' 

I Not Used !Conn/ Funct. 2
11 I Not Used 

Figure 2-15. Output Channel 5 Control Information, 3000 Interface 
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TERMINATING ADDRESS 

The compare bit (bit 0) is a control bit that is transmitted along with the 15-bit terminating 

address. If set, this bit causes the 3000 interface to terminate a write operation when the 

terminating address is reached. It has no effect on a read operation. 

The terminating address (bits 1 through F) has two parts. 

Bits F through 5 (20 through 2
10

); the lower 11 bits specify the terminating address 

within a 2K page. 

. 11 14 
Bits 4 through 1 (2 through 2 ); next page address. For read or write operations 

longer than one page (2048 16-bit words), these bits specify the address of the next 

memory page. 

The SCU must issue this address (20 through 2
14

) in ones complement form. 

STARTING ADDRESS 

This 15-bit address specifies the starting SEU memory address for a read or write operation. 

The address must be issued in ones complement form. 

TABLE ADDRESS 

These seven address bits (channel bits 7 through 1) form the upper (most significant) part of 

a 15-bit table address. They specify the location of a 256-word code conversion table in 

SEU memory. When the code conversion mode is in effect, this table is used to convert 

from 6-bit to 8-bit format and vice-versa. This address must be issued in ones complement 

form. 

3000 CONTROLLER CONNECT/ FUNCTION CODE 

The connect function bit (bit 2), which accompanies the 12-bit connect/function code, deter

mines whether the 3000 interface will transmit the code as a connect code or a function code 

(1 equals connect, 0 equals function). The channel function bit (NOC-6, bit 4) gates the code 

to the external equipment. 

The 3000 channel connect/function code (bits 4 through F) is a 12-bit code forwarded to the 

3000 peripheral controllers by the 3000 interface. 
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INTERNAL FUNCTION BITS 

These six bits affect the 3000 interface. 

that the interface is to perform and establish various operating conditions that affect the way 

the operation is performed. These bits are activated when the internal function select bit 

(NOC-6, bit 2) is set. 

Bit 0, binary I coded 

1. When 0, this bit establishes binary mode. In binary mode, no data conversion takes 

place during read or write operations. 

2. When 1, this bit establishes code conversion mode. When this mode is in effect, 

data is converted between 8-bit and 6-bit format. During a read (input) operation, 

each 6-bit input character is converted to a corresponding 8-bit character that is 

then stored in SEU memory. During a write (output) operation, the process is 

reversed; 8-bit characters from memory are converted to 6-bit output characters. 

A code conversion table, in SEU memory, specifies the equivalent 6-bit and 8-bit 

codes. 

Bit 1, read/write 

1. Clearing this bit initiates a read (input) operation. 

2. Setting this bit initiates a write (output) operation. 

Bit 2, unused 

Bit 3, odd/ even select 

Setting this bit causes the 3000 interface to reference every other bank in SEU memory. 

Clearing this bit causes the 3000 interface to reference all banks in memory consecu

tively. 

Bit 4, disable request 

When set, this bit conditions the 3000 interface to inhibit references to SEU memory. 

A read or write operation increments the memory address normally but the interface 

neither reads nor writes SEU memory. 

Bit 5, halt on error 

When set, this bit conditions the 3000 interface to enable the stop-on-parity error 

feature. The type of parity error affecting the 3000 interface may exist in any 

one of three categories; SEU memory, a transmission error, or in a magnetic 

tape controller. If this bit is not set, a parity error does not terminate a data 

transfer operation and the operation continues until halted by address compare 

or end of record. 

Bit 6, read backwards 

When set, this bit reverses storage in memory during a read binary or read coded oper

ation; for read binary, it also reverses the order of assembly. This feature is intended 

for use when data is being read backwards from tape. 
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Channel 

NOC-6 

NOC-6 

I NOC-6 

NOC-6 

NOC-6 

NOC-6 

NOC-6 
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TABLE 2-12. NOC-6 BIT DESCRIPTIONS FOR 3000 INTERFACE 

Bit 

0 

1 

2 

3 

4 

5 

6 

Name 

SA SEU 

TA SEU 

Hardware 

function 

Program clear 

Select channel 

function 

Table address-SEU 

Function 

This bit identifies the information on output 

channel 5 as an SEU starting address. Setting 

and then immediately clearing this bit transfers 

the starting address into the 3000 interface. 

This bit identifies the information on output 

channel 5 as the SEU terminating address. 

Setting and then immediately clearing this bit 

transfers the terminating address into the 

3000 interface. 

This bit identifies the information on output 

channel 5 as internal function bits. Setting and 

then immediately clearing this bit transfers the 

function bits to the 3000 interface. The condi

tions specified by the function bits remain in 

effect until new function bits are issued or the 

interface is cleared. 

This bit clears the 3000 interface. Setting this 

bit causes the clearing action to take place. 

This bit identifies the information on output 

channel 5 as a 3000 channel connect or function 

code. Setting and then immediately clearing 

this bit causes the 3000 interface to transmit 

the code to the subordinate 3000 peripheral 

controllers. 

This bit identifies the information on output 

channel 5 as the table address. Setting and 

then immediately clearing this bit transfers 

the table address (output channel 5, bits 1 

through 8) to the 3000 interface. 

Current address-SEU Setting this bit selects the current SEU mem

ory address for input as a status word on input 

channel 5. Once selected, current address 

status remains available until this bit is 
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TABLE 2-12. NOC-6 BIT DESCRIPTIONS FOR 3000 INTERFACE (Cont'd) 

Channel Bit Name 

NOC-6 7-B Unused 

NOC-6 C-F Interface connect 

60405000 A 

Function 

cleared. When current address status is not 

selected, the default status word is available 

on input channel 5. 

Interface connect codes for the 3000 interfaces 

are: 

3000 Channel 0: code c 16 (1100 2) 

3000 Channel 1: code D16 (1101 2) 

This code connects the 3000 interface to SCU 

normal input and normal output channels 5 and 

6 for control purposes. The paths between the 

normal channels and 3000 interface remain 

connected only as long as the proper connect 

code is present on output channel 6. 

I I I I I 
c D E F 
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NORMAL INPUT CHANNEL 5 

Two status words (refer to Tables 2-13 and 2-14) from the 3000 interface are available to 

the SC U on input channel 5. 

When the SCU issues the 3000 interface connect code, default status is automatically 

selected. Current address status is selected by bit 6, normal channel 6. 

TABLE 2-13. WORD FORMATS FOR NIC-5 STATUS WORDS, 3000 INTERFACE 

Bit of NIC-5 Current Address Status Default Status 

Bit 0 Not used Not used 

1 Not used Not used 

2 Interrupt activet Interrupt activet 

3 SEU parity error SEU parity error 

4 Read parity error Read parity error 

5 Current address 2 10 Interrupt line 3 

6 Current address 2 9 
Interrupt line 2 

7 Current address 2 
8 

Interrupt line 1 

8 Current address 2 
7 

Interrupt line 0 

9 Current address 26 Assembly count 2 3 

A Current address 25 Assembly count 2 2 

B Current address 24 Assembly count 2 1 

c Current address 2 
3 

Assembly count 2 0 

D Current address 2 
2 

Phase counter 22 

E Current address 2 1 
Phase counter 21 

F Current address 2 0 
Phase counter 20 

t Note that bits 2, 3, and 4 of the two status words are identical. 
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TABLE 2-14. NIC-5 STATUS WORD BIT DESCRIPTIONS FOR 3000 INTERFACE 

Channel/ Bit Name Function 

Current Address Status I 

I 
NIC-5/bit 0 Unused 

NIC-5/bit 1 Unused 

NIC-5/bit 2 Interrupt active Indicates that one or more of the four 

interrupt lines from the peripheral 

controllers is active. 

NIC-5/bit 3 SEU parity error Indicates that a parity error has occurred 

in a word read from SEU memory. 

NIC-5/bit 4 Read parity error Indicates that the 3000 interface has 

sensed a parity error in a data byte from 

a peripheral controller. I 

NIC-5/bits 5-F 16 
Current address These 11 status bits contain the current I 

I SEU memory address for the read or 

write operation in progress. Only the 

lower 11 bits of the 15-bit address 

(the address within a 2K page) are avail-

able. 

Default Status I 
NIC-5/bit 0 Unused 

NIC-5/bit 1 Unused 

NIC-5/bit 2 Interrupt active 

} NIC-5/bit 3 SEU parity error Same as current address status 

NIC-5/bit 4 Read parity error I 
NIC-5/bit 5 Interrupt line 3 Interrupt line from controller number 3. 

Indicates state of the interrupt line from 

the peripheral controller assigned connect 

code 3. Logical 1 equals interrupt present. 

NIC-5 /bit 6 Interrupt line 2 Interrupt line from controller number 2. 

NIC-5/bit 7 Interrupt line 1 Interrupt line from controller number 1. 

NIC-5/bit 8 Interrupt line 0 Interrupt line from controller number 0. 
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TABLE 2-14. NIC-5 STATUS WORD BIT DESCRIPTIONS FOR 3000 INTERFACE (Cont'd) 

Channel/ Bit Name 

NIC-5/bits 9-c 16 
Assembly count 

NIC-5/bits D, E, F 16 Phase counter 

2-72 

Function 

These four bits indicate the zero fill in 

the assembly or disassembly of a 16-bit 

memory word. 

1. During write and forward read oper

ations, the bits have the following 

meanings. 

• Bit C=l; upper four bits (2
15 

through 2
12

) assembled or dis-

assembled data (remainder 

equals 0). 

• Bit B= 1; upper two 4-bit seg

ments assembled or disassembled 

data (remainder equals 0). 

• Bit A =1; upper three 4-bit seg

ments assembled or disassembled 

data (remainder equals 0). 

• Bit 9=1; assembly or disassembly 

of last memory word completely 

filled. 

2. During read backward operations, 

the order of assembly is reversed. 

• Bit C=l; indicates the lowest 

4-bit segment has been assem

bled or disassembled. 

• Bits B, A, and 9 indicate com

pletion of the remaining three 

assembly or disassembly steps. 

This counter indicates the current not 

bank address of SEU memory. When 

an SEU memory parity error is detected, 

the memory bank with the parity error 

is determined by complementing the 

phase counter status and counting back 

four memory banks. 
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NORI'vl.A.L INPUT CHANNEL 6 

A 12-bit status word and four control signals from the connected 3000 controller are avail

able on input channel 6 (refer to Table 2-15). 

TABLE 2-15. NIC-6 STATUS WORD BIT DESCRIPTIONS FOR 3000 INTERFACE 

Channel/ Bit Name 

NIC-6 /bit 0 Write parity error 

NIC-6 /bit 1 End of record 

NIC-6/bit 2 Reject 

NIC-6/bit 3 Reply 

NIC-6 /bit 4 Status bit 11 

NIC-6/bit F Status bit 0 
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Function 

This control signal indicates that the 

3000 controller has detected a parity 

error in a data byte or function code sent 

from the 3000 interface. 

This control signal indicates that the 

3000 controller has completed sending a 

record of data. 

This control signal indicates the 3000 

controller has rejected a function code 

sent from the 3000 interface, or the 

3000 controller failed to respond to a 

function code within 100 microseconds. 

This control signal indicates that the 

3000 controller has accepted one of the 

following units of information sent from 

the 3000 interface. 

Connect code 

Function code 

Output data byte 

12-bit status word from 3000 controller. 

Each bit indicates the presence of some 

operating condition such as ready or 

busy. The meaning of the bits is diff

erent for each type of controller. 

Ref er to appendix A and B for magnetic 

tape unit status bits. 

2-73 



I 

I 

SCANNER STATUS BITS 

Several status bits for the 3000 interface appear in the SEU scanner status word. In 

the media station. these bits are available on normal input channel 6 (refer to Table 

2-16). To access the scanner status word. the SCU must issue the scanner connect 

code (6 16 for the media station). 

TABLE 2-16. 3000 INTERFACE SCANNER STATUS BITS 

Channel/ Bit Name Function 

NIC-6/Bit 0 Response. controller 1 Indicates that a 3000 controller has returned 

NIC-6/Bit 1 one of the following response signals to the 

3000 interface. 

End of record 

Interrupt 

The specific condition causing response 

status can be determined by checking 3000 

interface status on NIC-5 and NIC-6. 

NIC-6/Bit 0 Terminating address 

l 
Indicates that a page boundary has been 

empty. controller 1 reached. In multipage operations. it means 

NIC-6/Bit 1 Terminating address that the operation has jumped to the next page. 

empty. controller 2 If yet another page is required. a new next-

page address can now be loaded. The status 

bit goes to 0 when a new page address is 

loaded. 

NIC-6/Bit 7 Address compare, 

l 
Indicates that a write operation has reached 

controller 1 the terminating address and has terminated. 

NIC-6/Bit 9 Address compare, Not significant for a read operation. 

controller 2 
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PROGRAMMING SEQUENCES 

The following paragraphs define the basic programming steps required to initiate and control 

data transfer operations through the 3000 interface. 

1. Connect 3000 interface 

Place connect code for 3000 interface in NOC-6, bits B through F. (Connect code 

must be held in NOC-6 as long as SCU is issuing commands to the 3000 interface.) 

2. Connect 3000 tape controller and subordinate unit 

a. Place controller and unit connect code in NOC-5. Also, set NOC-5, bit 2 

to specify a connect code. 

012 A CD F 

~I~ I 

J 
22 2022 20 

DESIGNATES ~J \_ 
CONNECT UN IT CONTROLLER 

CODE SELECT CODE CONNECT CODE 

(IF APPLICABLE) 

b. Set and then clear the channel function bit, NOC-6, bit 4. (This transmits 

the connect code through the 3 000 interface to the controller. ) 

c. Reply status (NIC-6, bit 3) may be checked to determine if connect was 

completed; logical 1 equals a successful connect. Refer to step 7 for 

status input procedure. 

3. Issue function code(s) to 3000 controller 

a. Plclce controller function code in NOC-5. Also, clear NOC-5, bit 2 to 

specify a function code. 

2 4 

~O~ FUNCTION CODE 

J 211 

DESIGNATES 
FUNCTION 

CODE 

F 

b. Set and then clear channel function bit NOC-6, bit 4. (This transmits the 

function code through the interface to the 3{)00 controller.) 
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2-76 

c. The following status bits can be checked to determine if the controller 

accepted the function code. 

NIC-6, bit 0 

NIC-6,, bit 2 

1 indicates parity error in function code. 

Reject-1 indicates controller did not accept 

function code. 

NIC-6, bit 3 Reply-1 indicates controller accepted function code. 

(Refer to step 7 for status input procedure.) 

d. Repeat steps a, b, and c to issue additional function codes if necessary. 

e. Controller status can be read in on NIC-6 to determine if controller is 

ready. Refer to step 7. 

4. Initiate binary write operation - hlock < 1 page (2048 words). 

a. Issue connect and function codes according to steps 1, 2, and 3. 

b. Load starting address 

1) Place starting address in NOC-5, bits 1 through E 16• 

2) Set and then clear starting address bit NOC-5, bit O. (This loads 

the address into the 3000 interface.) 

c. Load terminating address 

1) Place terminating address in NOC-5. 

I F 

j1f I I .NOC-5 

COMPARE ~·~-A-G-E--'!-========L=W.:::~--+--1 --------~, 
BIT ADRS 

\I SAME AS IN 1 
!§_TARTING AOR~ 

2) Set and then clear terminating address bit (NOC-6, bit l)o (This loads 

the address into the 3000 interface. ) 

d. Issue 3000 internal function bits. 

1) Place function bits in NOC-5. 

0 = BINARY MODE 
I =WRITE 
0 = SEL 32K MEM 

0123456 

I =SEL 16K MEM >----" 

NOC-5 

NOT USED FOR WR I TE OP 
0 =STOP ON PARITY ERROR 
I =CONTINUE ON ERROR 
0 = NOT DISABLE MEM REQUEST 
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2) Set and then clear internal function bit, NOC-6, bit 2. (This causes 

data transfer to begin if 3000 peripheral controller is ready to accept 

data.) 

3) The SCU may now disconnect from the 3000 interface. 

e. Wait for compare status, scanner status bit, NIC-6, bit 7 or 9. (This 

bit indicates that the terminating address has been reached. ) 

f. After termination, status can be read in on NIC- 5 and NIC- 6 and checked 

to determine if the operation terminated normally. Ref er to step 7. 

5. Initiate _binary write operation - block > 1 page 

a. Issue connect and function codes according to steps 1, 2, and 3. 

b. Load starting address according to step 4b. 

c. Load next page address. 

1) Place next page address in NOC- 5. Also clear the compare bit 

NOC- 5, bit Oo 
0 I 45 F 

l0~~~xm~~ 
COMPARE Bl T ___/ NEXT PAGE 

ADDRESS 

NOC-5 

2) Set and then immediately clear terminating address bit (NOC-6, bit 1). 

(This transfers the address to the 3000 interface.) 

d. Issue 3000 internal function bits. 

- 1) Same as 4d. This starts data transfer. (The operation automatically 

·continues in next page when first page is emptied.) 

2) SCU may now disconnect from the 3000 interface. 

e. Wait for terminating address empty status to occur and then load new 

next-page address. 

(This is a scanner status bit, NIC-6, bit 6 or 8. It sets when the write 

operation reaches the end of a page and jumps to the previously loaded 

next-page address.) 

1) If the new page is not the last page: 

a) Connect 3000 interface according to step 1. 

b) Load new page address according to step 5c. 
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c) SCU may disconnect from the 3000 interface. 

d) Go to back to step 5e. 

2) If the new page is to be last page: 

a) Connect 3000 interface according to step 1. 

b) Place terminating address in NOC-5. 

0 =Bl NARY MODE 0 = READ FORWARD 
0 = WR I TE -------.J 
O=SEL 32K MEML __ _ 
I = SEL 16K MEMf 

fO = STOP ON PARITY ERROR 
'"ll =CONTINUE ON PARITY ERROR 

0 =NOT DISABLE MEM REQUEST 

c) Set and then clear the terminating address bit (NOC-6, bit 1). 

d) SCU may disconnect from 3000 interface. 

3) Wait for compare status, scanner status bit, NIC-·6, bit 7 or 9. 

(This bit indicates that the terminating address has been reached.) 

4) After terminating, check status available on NIC-5 and NIC-6 for 

normal or abnormal termination. Ref er to step 7. 

6. Initiate binary read operation 

a. Issue connect and function codes according to steps 1, 2, and 3. 

b. Load starting address according to steps 4b and 4c. 

c. Load next page address according to step 5c (not required if block less 

than one page, 2048 words}. 

d. Issue 3000 interface function bits to select operating mode. 

1) Place appropriate function bits in NOC-5. 

_Jl:J v----FI NOC-5 

. COMPARE Bl T LAST PAGE LWA + I 
!MUST BE SET l ADR S 
l!O TERMINAT~ 

2) Set and then clear internal function bit, NOC-6, bit 2. (This 

causes data transfer to begin if the 3000 peripheral device is 

ready to send data. ) 

3) The SCU may now disconnect from the 3000 interface. 
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e. Wait for one of the following scanner status bits. 

TA empty status - NIC-6, bit 6 or 8 

(Indicates the read operation has progressed to next page.) 

Response status - NIC-6, bit 0 or 1 

(Indicates that 3000 controller has terminated the read operation 

or has sent an interrupt. ) 

1) If TA empty status occurs: 

a) Connect 3000 interface according to step 1. 

b) Load new next-page address according to 5c. 

c) SCU may disconnect from the 3000 interface. 

d) Go back to step 6e. 

2) If response status occurs: 

a) Check status available on NIC-5 and NIC-6 to determine if 

operation terminated normally. Refer to step 7. End of 

record status indicates normal termination. 

3) To determine last word filled in SEU memory: 

a) Connect 3000 interface according to step 1. 

b) Set and then clear current address bit (NOC-6, bit 6). 

(This selects current address status on NIC-5.) 

c) Input to A register from NIC-5. 

(Bits 5 through 15 contain last word address in final page. ) 

4) To determine number of bytes in last word: 

a) Connect 3000 interface according to step 1. 

b) Set and then clear table address bit, NOC-6, bit 6. 

(In this case, this is a dummy command that serves only to 

clear the interface logic to select default status. ) 

c) Input to A register from NIC-5. 

(Bits 9 through 12 contain the byte count.) 
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7. Status input procedure 

a. Controller status 

1) Connect interface and controller (refer to steps 1 and 2). 

2) Input to A from NIC-6. 

b. Default status 

1) Connect interface (refer to step 1). 

2) NOC-6, bit 6 must be clear. 

3) Input to A from NIC-5. 

c. Current address status 

1) Connect interface (refer to step 1). 

2) Set NOC-6, bit 6. 

3) Input to A from NIC-5. 

7000 1/0 INTERFACE 

The 7000 I/0 interface coordinates data word-size conversion and provides buffering 

for data transfer between SBU memory and a 7000 peripheral device such as a 7638 

disk storage subsystem (Figure 2-16). The SCU initiates data transfer operations, 

monitors status, and terminates these processes through normal channel inputs to the 

7000 I/O interface. A 7000 I/O interface contains a control channel and a data channel. 

The control channel supplies function codes to the system and receives status reports 

from the system. The data channel exclusively handles data both to and from the 

peripheral system. 

Two 7000 I/0 interfaces may operate simultaneously in the SBU completely independent 

of each other. The SCU differentiates one 7000 I/O interface from the other by using 

a different connect code for each interface. 

The following paragraphs of this subsection describe only the programming characteris

tics of the 7000 I/0 interface; they do not cover the peripheral subsystems that can be 

connected to the interface. The reader should be familiar with 7000 I/O channel oper

ation and the appropriate programming conventions in order to fully understand this 

material. 
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MAiN FUNCTiONS 

The principal functions of the 7000 I/O interface are: 

Issues function codes to 7000 peripheral subsystems 

Governs exchange of data between peripheral subsystems and SEU memory 

Performs word assembly I disassembly operations. During input operations, 

the interface breaks 12-bit bytes from the subsystem into 4-bit segments 

and packs four of these segments into each 16-bit SEU memory word. 

During output operations, the interface reverses the process. 

Provides a path from the 7000 peripheral subsystem to the SCU for a 12-bit 

controller status word. 

Provides several status bits from the 7000 peripheral subsystem which form 

part of the SEU scanner status word. 

STATION BUFFER UNIT 

WRITE DATA 

16 ....... DATA { - 7000 CHAN 
SBU READ DATA I/O CHANNEL 

MEMORY INTERFACE 
..,_ 16 I""'" 

/" 
CONTROL{ 

~ 
CHAN 

STATUS~ ~ FUNCTIONS a 
ADDRESSES 

• 
NORMAL 
CHANNEL 

INTERFACE 

J- f 
TO/FROM SCU 

WRITE __,,, -
DATA 

I..<.. ._ 

READ 

STATUS 
I..<.. ... 
FUNCTION CODES, 

SES 
""""' , 

ADORES 

Figure 2-16. 7000 Interface System Relationship 

TO I FROM 7000 
DISK OR DRUM 
STORAGE 
SUBSYSTEM 
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The SCU controls all of these functions by issuing control information on normal output 

channels 5, 6, and 7. Fulltime attention of the SCU is not required once an operation 

has been initialized, since the 7000 interface transfers the specified number of data 

words without continued support from the SCU. 

DAT A TRANSFERS 

All data transfer operations involve the exchange of blocks of data words between SBU 

memory and the 7000 peripheral subsystem. Before the SCU initiates a data transfer 

operation, it sends a starting address to the SBU to specify the beginning location in 

the buffer area of SBU memory where that data word is stored. Likewise, terminating 

addresses determine the stopping point in SBU memory for that data word. There are 

two types of data transfer operations, read and write. 

The SCU sends function codes to the peripheral subsystem instructing it to perform 

I 
specified operations. Bits 211 , 210, and 29 of the function word form a 3-bit 

function code which determines the operation that will be performed; for example, 

001 for write, 000 for read, etc. Also, bit 2.1 4 of the function word must be 

set to a 1 in order to initiate a data transfer. Otherwise, it must remain at a O. 

READ (INPUT) OPERATIONS 

The SCU issues a starting address followed by the read function word to initiate the 

read operation. During this operation, 12-bit words or data bytes from the 7000 peri

pheral subsystem are divided into 4- bit segments. These segments are then packed 

into 16-bit words for storage in SBU memory. Figure 2-17 illustrates this procedure. 

A terminating address also previously issued by the SCU terminates a read operation. 

If more than one area in memory is required for the number of data words coming 

from the 7000 peripheral subsystem, the SCU program must specify another starting 

and terminating address for the additional data words. A read operation may also be 

terminated by any abnormal condition, a not ready, a parity error at the end of the 

data transfer, etc. 
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rWORD 
WORD 

211 

215 20 

20 
WORD 2 

16- BIT WORDS 
TO SBU MEMORY WORD 2 211 12 - BIT WORDS FROM 

20 PERIPHERAL SUBSYSTEM 

215 

20 
WORD 3 

211 

WORD 3 20 

215 WORD 4 

211 

Figure 2-17. Input Operation, 12- to 16-Bit Assembly 

20 20 

WORD 
WORD 

211 

215 20 

20 
WORD 2 

16-BIT WORDS 
WORD 2 211 

FROM SBU 12- BIT WORDS TO 

MEMORY 20 PERIPHERAL SUBSYSTEM 

215 

20 
WORD 3 

211 

WORD 3 20 

215 
WORD 4 

211 

Figure 2-18. Output Operation, 16- to 12-Bit Disassembly 
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WRITE (OUTPUT) OPERATIONS 

A write operation begins simlar to a read, except the SCU issues the write function 

word to initiate the operation. During this operation, 16- bit words are extracted from 

SBU memory, disassembled into 4-bit segments, and packed into 12-bit bytes (Figure 

2-18). These bytes are then transmitted to the 7000 peripheral subsystem. 

If more data words than those specified by the first starting/terminating addresses are 

I 
to be transferred, registers are provided which permit the stacking of four sets of 

starting/terminating addresses. Normally, a write operation stops when the terminating 

address is reached which has bit 215 set, indicating the end of a data sequence. How

ever, as is the case for a read operation, a write may also be terminated by any 

abnormal condition, master clear, etc. 

ADDRESS FORMATS 

Two types of address word formats are sent by the SCU to the 7000 interface; they 

I specify starting and terminating address locations in SBU memory. Before the SCU 

initiates a read or a write operation, it must send both addresses to the 7000 interface 

via a normal output channel. 

I 
STARTING ADDRESS 

This 16-bit address specifies the starting point in SBU memory for both read and write 

I operations. The starting address is held in core control and incremented each time 

a data word is stored or extracted from memory. The following is the format of the 

starting address. 

215 ~---------20 

8 IT: I 0 , , F I START I NG ADD RE s s 

15- BIT ADDRESS 
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Bit 0 (215) of the starting address word carries special meamng. 

of the first starting address is set to indicate that the current address word is the first 

of a data sequence. For all other starting address words in the sequence, bit 0 re

mains a O. A sequence may consist of a single address. Issuing several sets of 

starting and terminating addresses becomes necessary when the data transfer operation 

is longer than data stored in one page of SBU memory or when the data is scattered 

in SBU memory. 

TERMINATING ADDRESS 

This 16-bit address specifies the stopping point in SEU memory for read and write data 

transfer operations. The terminating address is compared with a return address from 

SBU memory; if they coincide, the SCU may stop data transfer or allow the 7000 inter

face to transfer a new address to SBU memory. The following is the format of the 

terminating address. 

215~---------20 

Bl T: I 0I1 FI TERMINATING ADDRESS 

15- BIT ADDRESS 

I 

Bit 0 of the terminating address word is set only for the last of the terminating addressesl 

in a sequence. For all other terminating addresses in the sequence, bit 0 remains 

a O. 

SCU CONTROL OF 7000 INTERFACE 

The SCU controls the 7000 interface and subordinate peripheral subsystems using 

control information issued on normal output channels 5, 6, and 7. Status information, 

available on normal input channels 5, 6, and 7, allows the SCU to monitor operation of 

the interface and its associated peripheral equipment. 

Several types of control information must be sent to the 7000 interface to prepare for 

and initiate a read or a write operation. 

Starting and terminating addresses 

7000 interface function bits 
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Specifies the length of a read or write 

operation and the source or destination 

area in SBU memory. 

Used to initiate read or write operations 

and to specify operating conditions within 

the 7000 interface. 
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Peripheral subsystem function codes 

Master clear of 7000 interface 

7000 interface connect code 

These codes are issued by the SCU. sent 

through the 7000 interface, and interpreted 

by the peripheral subsystem. 

Stops current I/O operation and clears all 

function selections within the 7000 interface. 

A unique 4-bit code distinguishing the 7000 

interface from all other I/O interfaces 

present in the SBU. 

status bits for the drum station are available via normal input channels 5 and 6. The 

status obtained from NIC-5 deals with operating conditions within SBU core control and 

within the drum unit. Status obtained from NIC-6 provides additional information on 

the drum unit and 7000 interface for use by the SCU scanner program. 

status bits for the disk station are available via normal input channels 5, 6. and 7. 

The status obtained from NIC- 5 and NIC-7 provides information on operating conditions 

within SBU memory and within the disk unit. Similar to the drum station, status 

obtained from NIC-6 provides information on the disk unit and 7000 interface. 

The 7000 interface must be connected to the SCU in order to receive control information 

or to return status information. The interface remains connected as long as the SCU 

holds the unique connect code to the 7000 interface on normal output channel 6. 

NORMAL CHANNEL BIT ASSIGNMENTS 

All of the normal channel signals used to control the 7000 interface are defined either 

in the following paragraphs or in Tables 2-1 7, 2-18,, and 2-19. The explanations of bit 

assignments given here apply to either the drum or disk peripheral stations. If the 

7000 interface is used in other stations, bit assignments may be different. Appendix A 

of this manual contains a complete set of normal channel bit assignments for all STAR 

stations. 

Normal output channel 5 is used to transmit the following classes of control information 

to the 7000 interface. 
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Terminating address 

Starting address 

7000 interface function bits 
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Control information placed on NOC-5 must be accompanied by the appropriate strobing 

signal on NOC-6. The strobe signal is used to identify the class of information being 

issued and to transfer this information from channel 5 into the interface. Figure 2-19 

shows the relationship between the strobing signals and the three classes of control 

information. 

FUNCTION CODES 

Function codes, sent by the SCU to the 7000 interface, are used to prepare the inter

face and the peripheral subsystem for data tr an sf er operations. The SCU places the 

appropriate function code or codes on the assigned normal output channel and then 

pulses a strobe bit (on another normal output channel) to gate the code into the 7000 

interface. All function codes are formatted as shown in Figure 2-20. 

OUTPUT 
CHAN 6 

BIT 0 
I 

2 

OUTPUT 
CHAN 5 

BIT 0 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

c 
D 

E 

BIT F 

STROBING 
SIGNALS: 

TERMINATING 
ADDRESS 

,TAB~T2 15, 

TA BIT 20 

STARTING 
ADDRESS 

SA BIT 2 15 
~ 

SA BIT 20 

l 
STARTING ADDRESS SBU--+---------' 

TERM ADDRESS SBU 

FUNCTION 

FUNCTION 
BITS 

FCTN BIT 20 

Figure 2-19. Output Channel 5 Control Information, 7000 Interface 
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I 

I 

BIT: F 

~~Ill 
WHEN BIT I (214} =I, _J 
DATA TRANSFER OPERATION 
IS INITIATED. 

WHEN 214 =O, NO DATA 
TRANSFER POSSIBLE. 

~ 

[
--1-2--8-1-T~F.~U-N_C_T_IO_N __ C_O_DE----~ 

BIT: 4 5 6 

0 0 0 =READ FUNCTION 

0 0 I =WRITE FUNCTION 

0 0 =HEAD SELECT FUNCTION 

Figure 2-20. SCU I 7000 Interface Function Code Format 

Several function codes may be required to prepare the 7000 interface and the peripheral 

subsystem for a data transfer operation. Bit 2 14 is set to indicate that a type of data 

transfer operation will be performed. Bits 211 through 2 9 of the 12- bit function code 

form a code which determines which function will be performed (Figure 2-20). 

ERROR CONDITIONS 

Data transfer operations between the 7000 interface and SBU memory are stopped when 

any one of three error conditions occurs. Factors causing each error condition to 

occur and the method of recovery are explained in the following paragraphs. 

Drum or disk not ready 

2-88 

This condition indicates that the peripheral 

device has internal factors preventing normal 

operation. These factors could be such 

things as the device not being up to speed, 

air or oil temperature not within limits, 

device not on=line, etc. 
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Drum or disk parity error 

Drum or disk abnormal 

This condition indicates that the 7000 storage 

subsystem detected a parity error at the end 

of a read operation or a skew error during 

a read operation. 

This condition occurs if the disk or drum 

becomes not ready or if the storage unit 

itself detects an unsafe condition. Unsafe 

conditions could be items such as read and 

write commands occurring simultaneously, 

commands received when disk not on-cylinder, 

improper number of heads selected, etc. 

Once an error condition has been established, a detailed status check of the 7000 peri

pheral device should be made to further identify the source of the malfunction. 

In all cases, the occurrence of an error condition stops the 7000 interface operation. 

If the error condition was an SEU parity error, the bank counter logic preserves the 

count relating to the address of the bank which failed. The count in the bank counter 

logic is four counts greater than the bank in which the error occurred. The difference 

is because of memory cycle timing in the SEU. 

Each error condition is cleared by a program clear and must be followed by a new 

function code in order to reinitiate the data transfer. I 

STATUS 

Three types of status information from the 7000 interface are available to the SCU 

when used in the disk station. They are normal input channels 5 and 7 and scanner 

status. In the drum station, the status available to the SCU is obtained via normal 

input channel 5 or the scanner. 

NORMAL INPUT CHANNEL 5 ST A TUS 

Several miscellaneous status bits, such as SEU parity error, disk or drum sector 

count, bank counter count, disk or drum abnormal, etc., appear on normal input 

channel 5 for both stations. Tables 2-17, 2-18, and 2 -19 define each of these status 

bits. 
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SCANNER ST A TUS 

Several 7000 interface status bits (actually from the peripheral device) are available 

to the SCU as part of the SBU scanner status word that appears on normal input 

channel 6. All 7000 scanner status bits are applicable to both the 7000-0 and 7000-1 

interfaces and are listed as follows: 

Disk Station Drum station 

Disk on-cylinder Drum sector 0 count (2 ) 

Disk error Drum end of transfer (20) 

Disk end of transfer (21) Drum error 

Disk end of transfer (20) Drum end of transfer (21) 

The meanings of these bits are explained in Tables 2-1 7 and 2-18. 

RETURN ADDRESS STATUS 

During 7000 interface I SBU memory read or write operations occurring in the disk 

station. the current SBU memory address is available to the SCU via normal input 

channel 7. 
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TABLE 2-17. BIT DESCRIPTIONS FOR 7000 INTERFACE/NIC-5 AND 6 (DRUM STATION) I 
Channel Bit 

NIC-5 

NIC-5 1 (214) 

2 (213) 

3 (212) 

NIC-5 4 (2 11 ) 

l l 
A (2 5) 

NIC-5 B (2 4) 

NIC-5 

NIC-5 

NIC-5 E (2
1) 

NIC-5 F (20) 

Scanner 

NIC-6 0, 2 

NIC-6 1, 3 

NIC-6 9, A 
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Name 

SBU parity 

error 

Bank ctr 22 

l l 21 

20 

Drum SC 26 

l l 20 

Drum sector 

stable 

Drum EOT 

bit 21 

Drum 

abnormal 

Drum parity 

error 

Drum not 

ready 

Status 

Drum SC 20 

Drum EOT 

bn·2° 

Drum error 

Function 

This bit is used for indicating that a parity 

error occurred in SBU memory. Bank 

I 
count FFs in 7000 interface stops at a count 

four counts greater than bank in which parity 

error occurred. 

These three bits are the SBU not bank 

address count. 

These seven bits are the drum sector 

count. 

This status bit indicates that drum head is 

not near a sector boundary and that the 

sector address can be sampled to obtain an 

accurate address location of the head. 

This status bit represents the upper bit of a 

2-bit end of transfer counter. 

This status bit indicates an abnormal condition 

on the 7000 interface connected to the drum. 

This status bit indicates that a parity error 

occurred on the drum. 

This status bit indicates that the drum is not 

physically ready to operate. 

Used with both 7000 interfaces to denote 

sector count. 

Used with both 7000 interfaces to denote the 

lower order bit of the end of transfer counter. 

Used with both 7000 interfaces to indicate an 

inclusive OR of any drum error detected. 
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I TABLE 2-18. BIT DESCRIPTIONS FOR 7000 INTERFACING/NIC -5, -6, AND -7 (DISK STATION) 

Channel 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

NIC-5 

I 
NIC-7 

NIC-6 

NIC-6 

NIC-6 

I I 

I I 

L i 
l 

2-92 

Bit 

1 (214) 

2 (213) 

3 (212) 

4 (2 11 ) 

l 
9 (2 6) 

c (2
3

) 

E (2 1) 

F (20) 

Scanner 
0 (215) 

2 (213) 

3 (212) 

0, 4 

1, 5 

2,3,6,7 

I 

Name 

SBU parity 

error 

Bank ctr 2
2 

! ! ~~ 

Disk not 

Function 

This bit is used for indicating that a parity 

error occurred in SBU memory. 

These three bits are the SBU not bank 

address count. 

These six bits are the disk sector count. 

This bit indicates that the disk file is in the 

on-cylinder process of positioning. 

Disk abnormal This status bit indicates an abnormal condi

tion on the 7000 interface connected to the 

disk. 

Disk parity This status bit indicates that a parity error 

error occurred in the disk unit. 

Disk not This status bit indicates that the disk unit is 

ready not physically ready to operate. 

Status 

Return function Three of these bits are function identifiers 

l which, except for bit 214, are not used by 

the hardware but can be used by station soft-

Return function ware. 

Disk on- Bit 0 (for 7000-0) and bit 4 ( 7000-1) used to 

cylinder indicate whether or not disk is positioned on 

requested cylinder. 

Disk error Indicates an inclusive OR of any error detecte 

by the 7 000 interface (bit 1 for 7 0 0 0- 0, bit 5 l 
for 7000-1) I 

I Disk EOT, Two status bits used to indicate the status of I 
2° and 21 

the end of transfer countero 

Bit 2: 7000-0 disk EOT 2~ 
Bit 3: 7000-0 disk EOT 21 

~~~ ~ ~ --~~~ ~= i ~~;-~~~- ~ o _______________ _! --·---- -

d 
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TABLE 2-19. BIT DESCRIPTIONS FOR 7000 INTERFACEiNOC-5 AND -6 (DRUM STATION) I 

Channel Bit Name Function 

NOC-5 0 EDS/SDS EDS: The end data sequence bit accompanying 

the terminating address indicates that the data 

transfer(s) will end with the current transfer. 

This bit is used in streaming several data blocks 

in succession. 

SDS: The start data sequence bit accompanying 

the starting address indicates the start of a data 

transfer. This bit is used in streaming data 

from SEU memory to the drum when several 

blocks of SEU memory are transferred. 

NOC-5 1 SA/TA/funct bit 2
14 

These bits serve three purposes. 

I I 0 

1. Transmit terminating address to SEU. 

I 
2. Transmit starting address to SEU. 

F 
I 

SA/TA funct bit 2 3. Transmit function code or bits to 7000 

I 
interface. 

I NOC-6 0 (215) Starting address This set/ clear t bit is used to strobe the start-

SEU (7000-0 and 1) ing address, transmitted by the SCU into SEU 

memory for use with the selected 7000 interface. 

NOC-6 1 (214) Terminating address This set/ clear t bit is used to strobe the termin-

SEU (7000-0 and 1) ating address, transmitted by the SCU into SEU I 
memory for use with the selected 7000 interface. 

NOC-6 2 (213) Function This set/ clear t bit strobes the external function 

code sent by the SCU into the connected 7000 

interface. 

NOC-6 3 (212) Program clear This bit is interpreted as a master clear. I 4 (211) NOC-6 These bits of NOC-6 are not used with the 

B,(2 4 ) 7000 interface. 

I NOC-6 c (2
3

) Connect Code These bits are used by the SCU to connect the 
F ~(20) 7000 interface in the SEU with the SCU normal 

channels (refer to Table 2-1 for codes). 

t A set/ clear bit is set and immediately cleared in order to perform its intended function. 
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PROGRAMMING SEQUENCES 

The following paragraphs provide typical examples of the programming steps required 

I 
to initiate and control data transfer operations through the 7000 interface. The example 

that follows is based upon an output data transfer to the drum. 

I 

I 
I 

CONNECT ING TO 7000 INTERFACE 

1. Place either connect code 2 16 (7 000 interface 0, drum station) or l 15 (7000 

interface 1, drum station) on NOC-6, bits C through F. For the disk station, 

use 015 for 7000 interface 0 or l 15 for 7000 interface 1. 

2. If only the head selection procedure is required, proceed to Send Function in 

this section. 

SEND STARTING OR TERMINATING ADDRESS SETS 

Up to four sets of starting and terminating addresses may be sent to the 7000 interface. 

If a four-section data transfer is to be made, the SCU program must ensure that each 

address set is transferred in time to guarantee a continuous data transfer. 

1. Place starting address of first data transfer on NOC-5, bits 0 through F. 

Set bit 0 of the first of the starting address words to inform the interface 

that this request is the start of a data sequence. (Refer to Figure 2-20. 1.) 

For all other starting addresses, leave bit 0 clear. 

2. Set and clear bit 0 (starting address SBU) of NOC-6 to strobe the starting 

address into the 7000 interface. 

3. Place the terminating address of the data transfer corresponding to the start

ing address of step 2 on NOC-5, bits 0 through F. If this is the last terminat

ing address of a data sequence, set bit 0 of the address. (Refer to Figure 

2-20. 1. ) For all other terminating addresses, leave bit 0 clear. 

4. Set and clear bit 1 (terminating address SBU) of NOC-6 to strobe the terminat

ing address into SBU memory. 

5. Repeat steps 1 through 4, as required. 
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Channel 

NOC-5 

NOC-5 

NOC-6 

NOC-6 

NOC-6 

NOC-6 

NOC-6 

TABLE 2-19. 1 BIT DESCHIPTIONS FOR 7000 INTERFACE/ 
NOC-5, -6, AND -7 (DISK STATION) 

Bit 

0 (215) 

1 (214) 

I 
F (20) 

3 (212) 

4 (211) 

B /2 4) 

Name 

EDS/SDS 

SA/TA/funct bit 

J 
SA/TA funct bit 

SB U starting 

address 

(7000-0 and -1) 

SB U terminating 

address 

(7000-0 and -1) 

Function 

Program clear 

Function 

EDS: The end data sequence bit accompanying 

the terminating address indicates that the data 

transfer(s) will end with the current transfer. 

This bit is used in streaming several data blocks 

in succession. 

SDS: The start data sequence bit accompanying 

the starting address indicates the start of a data 

transfer( s). This bit is used in streaming data 

from SEU memory to the disk when several 

blocks of SEU memory are transferred. 

These bits serve three purposes: 

1. Transmit starting address to SEU. 

2. Transmit terminating address to SEU. 

3. Transmit function code or bits to 7000 

interface. 

This set/ clear t bit is used to strobe the starting 

address, transmitted by the SCU into SBU memory 

for use with the selected 7000 interface. 

This set/ clear t bit is used to strobe the termin

ating address, transmitted by the SCU into SBU 

memory for use with the selected 7000 interface. 

This set/ clear t bit strobes the external function 

code sent by the SCU into the connected 7000 

interface. 

This bit is interpreted as a master clear. 

These bits of NOC-6 are not used with the 7000 

interface. 

\ t A set/ clear bit is set and immediately cleared in order to perform its intended function. 
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Channel 

NOC-6 

NOC-6 

NOC-7 

2-94.2 

TABLE 2-19. 1 BIT DESCRIPTIONS FOR 7000 INTERFACE/ 
NOC-5, -6, AND -7 (DISK STATION) (Cont'd) 

Bit Name Function 

c (2 3) Connect code These bits are used by the SCU to connect the 

F (~O) 7000 interface in the SEU with the SCU normal 

channels (refer to Table 2-1 for codes). 

0 (215) EDS/SDS Same function as that given above for NOC-5, 

bit o. 

1 (214) SA/TA/ funct bit Same three functions as those given above for 

l 
J 

NOC-5, bits 1 through F. 

F (20) 
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Bit F - 20 

Bit 0 - 215 

216 

217 

Bit F - 20 

Bit F - 20 

Bit 1 - 214 

215· 

216 

217 

Starting Address Register 

A3 A2 Al 

A3 A2 Al 

A3 A2 Al Address 

A3 A2 Al 

I 

A3 A2 Al 
I 0 0 1 ~ Start of Data Sequence 

Terminating Address Register 

A3 A2 Al 

A3 A2 Al 

A3 A2 Al Address 

A3 A2 Al 

A3 A2 Al 

1 0 0 • 4------- End of Data Sequence 

Function Register 

F2 Fl 

F2 Fl 

F2 Fl Function 

F2 Fl 

F2 Fl 

1 0 ...- I Data Sequence 

Figure 2-20. 1 Typical Register Configuration 
For a Data Transfer To The Drum 

2-94.3 
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SEND FUNCTiON 

1. Place the desired function code (such as read, write, or head select) on 

NOC-5, bits 0 through F. If the function is a read or write, set bit 1 

of NOC-5. (Refer to Figure 2-20. 1.) 

2. Set and clear the function strobe bit (NOC-6, bit 2) to strobe the function 

into the function register of the 7000 interface. The 7000 channel interface 

is now primed with a request, and initiation of the requested operation 

starts immediately. 

SETTING ST A TUS 

1. Perform a connect function as described in Connecting to 7000 Interface. 

2. Obtain the following status. 

60405000 B 

Controller status (disk or drum) 

Sector address 

End of transfer - EOT 2
1 (NIC-5, bit C) (drum station) 

EOT 2° (although not scanned, appears in scanner) 
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I INDEX COMPARE LOGIC 

I The SBU index compare (IC) logic provides a hardware search of a virtual address 

list contained in the even banks of SEU memory at the request of the SCU (Figure 2-21 ). 

In general, this procedure is accomplished by the IC logic searching a table in SBU 

memory for an entry that corresponds to conditions specified by the SCU program. 

I Although each list entry is a 64-bit word, the IC logic processes it as four 16-bit 

words. Portions of each entry relate a virtual address (33 bits) and a 12- bit job 

I identifier (called a key) to a specific 16-bit physical address. The IC logic simulta

neously searches for two different entries that meet the requirements of a virtual 

address and the key as directed by the SCU. 

I 
SBU 

SBU CORE 
CORE : 

MEMORY I CONTROL---~~~---

scu 

REQUEST 
WORDS 

NORMAL 
CHANNEL 

INTERFACE 

NORMAL 
CHANNELS 
5, s, a 1 

SA 8 TA 
ADDRESSES 

Figure 2-21. Index Compare System Relationship 

I To more fully understand the following paragraphs, the reader should be familiar witb 

the operation of the SBU normal channel interface, the BC, and the organization of 

SBU memory. 

2-96 60405000 B 



NOC-6 

NOC-7 

0 Starting Address SEU 
1 Terminating Address SEU 
2 Load Request Register 
3 Program Clear 
4 Start Search 
5 Write Buffers 
6 Search Backward 
7 One Request 

0 

' I 
I 
F 

....... 
I 

I 
I 
I 
I_,.. .... 

Scanner Select 

}connect Code 

Starting Address/ 
Terminating Address I 
Request Word 

NOC-3=:5 E 21 } 

F 20 
I 

_/ 

Request Bits (Part of 
NOC-7 Request Word) 

NIC-5 

~ 
S~U Parity Error 

~ 1 } Bank Counter 
20 

NIC-6 (Scanner) 

NIC-7 

No Compare Parity Error 
--- Compare REQ-1 Hit 
--- Compare End of Table 

Com pare REQ- 0 Hit 
Compare Not Busy 

6 29 
I 
I 

Delete Key Count I 
I I 

__1µ 2 0 

Normal Output 
Channel Bits 

Normal Input 
Channel Bits 

I 

Figure 2-22. Normal Channel Bit Assignments, Index Compare Logic (Drum Station) I 
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I scu CONTROL OF INDEX COMPARE LOGIC 

I The SCU controls the IC logic using control information issued on normal output channels 

5, 6, and 7 (Figure 2-22). Also, the status of various operations occurring within the 

IC interface is monitored via normal input channels 5, 6, and 7. 

I There are three basic types of operations that the SCU may instruct the IC logic to 

perform: the key search, key and virtual address search, and delete key. Each of 

I these operations search a table of 64-bit entries in SEU memory. Prior to the beginning 

of each type of operation, the SCU instructs the IC logic as to the objective of the search 

I 

and defines the limits of the area in memory to be searched. The format of each 64-

bit entry in the SEU memory table is shown in Figure 2-23. Since the table is in the 

even memory banks only, the first word is in bank 0, the second in bank 2, etc. 

33 -BIT VIRTUAL ADDRESS 

12-BIT KEY PHYSICAL ADDRESS 
~2.32 231 216 215 20 

l21~2'~21i~.f--l29 l215~f--2~ l215~J-2ol l215~.f--2ol 
I I_ L} NOT USED 

LNULL ENTRY BIT (IDENTIFIED BY A I} 

I ST WORD 2ND WORD 3RD WORD 4TH WORD 

Figure 2-23. Memory Table Word Format 

SCU SEARCH REQUESTS 

I The SCU may load as many as six 18-bit search request words into the IC logic which 

compares the request words against table entries from SEU memory. The SCU may 

issue several combinations of requests which may instruct the IC logic to search for 

a single key, two keys, or one or two keys and virtual address combinations as the 

objects of the search through memory. Special operations include a search backward 

through the table and delete key where a table entry is effectively deleted by setting the 

null bit (215) in the key. Typical request word formats are shown in Figure 2-24. 
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NOC-5, 
BITSESF NOC-7,16BITS 

NOC-5, 
BITSE8F NOC-7, 16 BITS 

NOC-5, 
BITS E 8 F NOC-7,16 BITS 

(fJ 

w 
=>o 
CJ 

i 

Al " 
I 
I I 12-BIT KEY 
12171 
I I I I 

1216:215 212 ______ 212~2 

E F 

DELETE KEY OPN 

SELECT KEY ONLY SEARCH 

START SEQUENCE 

REQUEST IDENTIFIER 

KEY IDENTIFIER 

FIRST WORD 

I II II I II 
FIRST WORD 

(SAME FORMAT AS REQUEST 0) 

~...-----J'----~ ~r-----~•'--------

33 - BIT VIRT4AL AqDR¢s.s 

I A I I ~ 
:231 _______ 216: :215 ________ 20, 

215 20 215 20 

REQUEST IDENTIFIER 

KEY IDENTIFIER 

SECOND WORD 

111 
SECOND WORD 

(SAME FORMAT AS REQUEST 0) 

REQUEST IDENTIFIER 

KEY IDENTIFIER 

THI RD WORD 

II I 
THIRD WORD 

(SAME FORMAT AS REQUEST 0) 

Figure 2-24. Typical SCU Request Word Formats 

The request words illustrated in Figure 2-24 indicate that the IC logic searches I 
for two keys and virtual address combinations. Note that only the first word of a 

request should contain a 12-bit key. This key is usable to the IC logic and SBU I 
memory only if the key identifier bit ( 21 7) is set. Note also that the last two bits 

16 11 . 1 (2 and 2 ) of all request words are transferred to the IC logic via NOC-5, bits 

E and F. The key identifier bit of the second and third words of request 0 must be 

cleared. 

The request identifying bit (2 16 ) in each of the three request words must be the same 

for one request so that the individual words of a request can be identified as belonging 

to either request 0 or 1. When the SCU transfers request words to the IC logic, I 
the individual words of the two requests (requests 0 and 1) are alternated; that is, first 

word of request 0, first word of request 1, second word of request 0, etc. Therefore, 

the request ID bit (2 16 ) must be changed each time another word of a request is sent 

to properly identify the request. 
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For different search operations .. the request registers and control bits (2 16 and 217) 

are set up in different manners. Figure 2-25 illustrates the proper setup for the 

operations as noted on the figure. It is important to note that the request registers 

must be loaded properly as shown (for the operations indicated) so that logic circuits 

I within the IC logic function correctly. 

VJ 
~ 

iil 
co 
...... 
I 

<i:: 
~ 
<t: 
Cl 
~ 
m 
µ:i 
~ a 
µ:i 
r::r:: 

REQUEST REGISTER RANKS 

REQ=Request 
VA =Virtual Address Bit F - 20 REQ-1 REQ- 0 REQ-1 REQ- 0 REQ-1 REQ- 0 

1 l VA-2 VA-2 VA-1 VA-1 KEY-1 KEY-1 

Bitt2 .Ti3 Delete Key 

- 214 tt Key Search 

0 - 215 
0 1t Start Sequence 

F - 216 

E - 217 

0 0 0 Request ID 

0 0 0 0 Key ID 

Notes: tWhen set, this bit (2 15 ) indicates the start of a sequence of requests. It must always be 
set in REQ-0 and KEY-1, and cleared in all other key entries, 

ttWhen sd, this bit (214) indicates a key search operation, Since a key search requires 
that it be the only request, all other entries in the request reJ1:ister are not used. The 
One Request bit (NOC-6, bit 7) and the Start Sequence bit (215) must both be set. 

tttWhen set, this bit (2 13) indicates a Delete Key operation. The Key Search (214), Start 
Sequence (215), and One Request (NOC-6, bit 7) bits must all be set. 

Figure 2-25. Request Register Loading 

Once a search request from the SCU has been recognized and a type of search opera

tion is in progress.. only the following conditions may terminate the search. 

1. Conditions occurring which satisfy the search before end of table is reached. 

2. The search procedure reaching the end of the table. 

3. A parity error on data read from SBU memory (called compare error). 

4. A master or program clear. 
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KEY 

Prior to the search of a key in SEU memory, the SCU loads the terminating address 

into the IC logic with the upper boundary memory address of the table. This is 

done via NOC-7. Setting bit 1 of NOC-6 strobes the address into the IC logic. 

The SCU then loads the starting address into the IC logic with the starting or lower 

boundary memory address of the table. This is also accomplished using NOC-7. 

Setting bit 0 of NOC-6 strobes this address into the IC logic. Note that the loading 

process may begin with either the terminating or starting address prior to issuing a 

request. 

The next step the SCU performs in the key search operation is to issue one or two 

search requests depending upon the desired end result of the controlling program. 

Refer to Figure 2- 25 and note that the proper bit or bits of the first word of any 

request must be set to initiate an operation. If only one search request is issued by 

I 
I 

the SCU, bit 7 of NOC-6 (one request bit) must be set so that the IC logic can I 
search for a null list entry in the memory table (Figure 2-24). 

If the SCU issues two requests for a key and virtual address search operation, the 

procedure is completed as follows= 

1. The IC logic reads entries sequentially from the SEU memory table and 

compares that data with each of the two request entries received from the 

SCU. The comparison procedure begins by comparing the first word read 

from the memory table with the first word of request 0. Then the same 

memory table word is compared with the first word of request 1. The 

second word from the memory table is compared with the second word 

(first half of virtual address) of request 0. The comparison procedure 

continues through the end of the third word, alternating between the words 

of request 0 and request 1. 

2. If the key/virtual address combination read from the memory table matches 

the key I virtual address combination of either request from the SCU, an 

equal-compare condition occurs. When this happens, that entire memory 

I 

table entry is stored in a buffer of the IC logic and normal input channel I 
6, status bit 7 (compare request-0 hit) is set. 

3. After the first equal-compare condition occurs, the search continues through 

the memory table for an entry that matches the second request entry from 

the SCU. 
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4. When a second equal-compare condition occurs, that memory table entry is 

I stored in an IC logic buffer and normal input channel 6, status bit 5 (compare 

request-1 hit) is set. 

I 5. Data that has been temporarily stored in the IC logic buffers is then stored 

in SBU memory at a starting address specified by the SCU and the issuance 

of the write buffers bit (NOC-6, bit 5) by the SCU. 

I 
The searching process through memory may proceed either forward or backward. To 

I search forward, the SCU sets bit 4 of NOC-6 (start search) and the search proceeds 

sequentially through the memory table as specified by starting and terminating addresses 

I 
issued by the SCU. To search backward through the memory table, the IC logic must 

be properly connected. Bit 6 of NOC-6 (search backward) must be set, and the SCU 

must set bit 4 of NOC-6 (start search) to start the search backwards. Also, the SCU 

issues the complement of the address of the last list entry to the IC logic as the start

ing address and the uncomplemented address of the top of the list as the terminating 

I address. If the SCU issues only one request to the IC logic, it also sets bit 7 (one 

request) of NOC-6 to inform the interface that only one request was issued. The pro

cedure followed is similar to that of a two-request key and virtual address search 

I operation except that the IC logic searches the memory table for a null entry in place 

of the second request. A null entry is any entry in which bit 2 15 of the first word is 

a 1 (Figure 2-24 ). When an equal- compare condition occurs, that memory table entry 

I is stored in a buffer in the IC logic and a normal input channel status bit is set (either 

bit 5 or 7 of NIC-6). 

DELETE KEY OPERATION 

I 
During a delete key operation, the IC logic searches the SBU memory table for entries 

containing a specified key. Each entry in the table containing that key is effectively 

deleted from the table by writing a null entry (set bit 2 15 of the first word) in its 

place. All null entries are transferred to SBU memory except the first which remains 

I in a data buffer in the IC logic. Each null entry increments the delete key hit counter 

which the SCU monitors via NIC- 7, bits 6 through F. The delete key counter indicates 

the total number of -entries altered to nulls and operates on only one delete key request 

at a time. If a second delete key request is required, it must be loaded into the IC 

I logic after the first delete key operation is complete. Attempting to load one delete 

key request into request 0 and another into request 1 is an illegal operation. 
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operation. In this operation, the search through the memory table does not stop even 

though a satisfying condition is found. Instead, the search continues through the table 

for all specified keys matching the SCU 's request until the end of the table is reached. 

The other conditions which may terminate a delete key operation prior to reaching the 

end of the table are a parity error or master or program clear. Entries temporarily 

stored in the IC logic buffers may be stored back in SEU memory exactly as entries I 
are stored for the key search operations. 

NORMAL CHANNEL BIT ASSIGNMENTS 

All of the normal channel bit assignments used to control the IC logic are defined I 
either in the following paragraphs or in Tables 2-20 and 2-21. The explanations of 

bit assignments given apply to the drum peripheral station. If the IC logic is used I 
in other stations, bit assignments may be different. Appendix A contains a complete 

set of normal channel bit assignments for all STAR stations. 

The SCU uses normal output channel 7 to transfer the following classes of control 

information to the IC logic. I 
Starting address 

Terminating address 

IC logic function bits 

Search keys 

Control information placed on NOC-7 must be accompanied by the appropriate strobing 

signal on NOC-6. The strobe signal is used to identify the class of information being 

issued and to transfer the information from NOC-7 into the IC logic. 
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TABLE 2-20. BIT DESCRIPTIONS FOR INDEX COMPARE/NOC-6 AND 7 
(DRUM STATION) I 

Channel Bit Signal Name Function 

NOC-5 E (2 1) SC U key identifier When set, this bit indicates that the first 

word of a request contains a 12-bit job 

identifier. 

NOC-5 F (20) SCU request This bit identifies the request (0 or 1) to 

identifier which each 18-bit request word belongs. 

NOC-6 0 (215) Starting address SEU This bit gates the starting address on NOC-7 

into the starting address register. 

NOC-6 1 (214) Terminating address This bit gates the terminating address on 

SEU NOC-7 into the terminating address register. 

NOC-6 2 (213) Load request register This bit is used for gating a request word 

from the SCU into the request register. 

NOC-6 3 (212) Program clear This bit is interpreted as a master clear. 

NOC-6 4 (2 11 ) Start search This bit enables the start of the search of 

the table in SEU memory. 

NOC-6 5 (210) Write buffers This bit enables the transfer of data from the 

buffer registers of the compare interface to 

SEU memory. 

NOC-6 6 (2 9) Search backward Use of this bit enables the index compare 

logic to search backward through the table in 

core memory. I 
NOC-6 7 (2 8) One request The set condition of this bit initiates the one 

request circuit in the index compare logic I 
and causes it to search for a null list entry in 

addition to an entry equal to a single request. 

NOC-7 0 (215) SA/1A/request bl 2
15 

These bits serve three purposes. 

! 1. Transmit starting address to SEU memory 

via IC logic. I 
F (20) SA/TA/request bit 2° 2. Transmit terminating address to SEU 

memory via IC logic. I 
·3. Transmit bits of request words to IC 

logic. I 
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TABLE 2-21. BIT DESCRIPTIONS FOR INDEX COl\1PARE/NIC-5, -6, AND -7 I • 
Channel Bit Name Function 

NIC-5 0 SEU parity error This status bit indicates that a parity error 

occurred in SEU memory. 

NIC-5 1 Bank ctr 2 2 
When an SEU memory parity error is detected, 

2 21 the memory bank with the parity error is 

I I 
3 20 found by complementing the bank count status 

and then counting back four memory banks. 

NIC-6 4 Compare not error This scanner status bit indicates whether or 

not a parity error occurred on data as it 

was read from SEU memory. 

NIC-6 5 Compare request-1 hit This scanner status bit is set if a match 

was made with request 1. I 
NIC-6 6 Compare end-of-table This status bit indicates that the current 

I address in the IC logic matches the I 
I 

terminating address and therefore means that 

the table search is complete. 

NIC-6 7 Compare request-0 hit This scanner status bit is set if a match 

was made with request 0. I 
NIC-6 D Compare not busy This scanner status bit indicates whether or 

not the IC logic has completed an address I 
compare procedure. 

NIC-7 6 Deleter count bit}: These status bits indicate the total number of 

i hits produced by altered table entries during 

F a delete key operation (up to the limits of 

the counter). I 

60405000 B 2-105 



PROGRAMMING SEQUENCES 

The following procedures provide typical examples of the programming steps required 

I to initiate and control address compare operations through the IC logic. 

I 
CONNECTING TO IC INTERFACE 

I 1. Transmit the appropriate connect code (3 16 ) from the SCU to the IC logic 

using NOC-6, bits C through F. 

2. Set and clear the program clear bit (NOC-6, bit 3). 

TRANSMITTING KEY(S} FOR REQUEST(S} 

1. Set or clear the request identifier bit (bit F of first word of request 0 or 1; 

refer to Figure 2-24). Set the key identifier bit. 

2. Set the appropriate key bit (bit 2 for delete key operation or bit 1 for select 

key only search; refer to Figure 2-24). Set bit 0 for request o. word 0 

(start sequence). 

3. Transmit the key bits (bits 21 through 212 of first word of request 0 or 1) and 

I bit 2
32 

of the virtual address to the IC logic via NOC-7. 

4. Set and clear the load request register bit (NOC-6, bit 2). 

5. Clear all bits set in step 2. 

6. Repeat steps 1 through 5 to transmit a second request. 

TRANSMITTING VIRTUAL ADDRESS PORTION(S} OF REQUEST(S} 

1. Transmit second word of request via NOC-5, bits E and F, and all bits of 

I NOC-7 to IC logic. Clear the key identifier bit via NOC-5. 

I 

2. Set and clear load request register bit via NOC-6, bit 2. 

3. Repeat steps 1 and 2 for a second request (if used). 

4. Transmit third word of request via NOC-5, bits E and F, and all bits of 

NOC- 7 to IC logic. 
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5. Set and clear load request register bit via NOC-6, bit 2. 

6. Repeat steps 4 and 5 for the third word of a second request (if used). 

7. Set one request bit via NOC-6, bit 7, if only one request is made. 

SET SEARCH LIMITS FOR COMPARATOR 

1. Transmit starting address bits via NOC-7, bits 0 through 5. 

2. Set and clear strobe starting address SEU bit (NOC-6, bit 0). 

3. Transmit terminating address bits via NOC-7, bits 0 through 5. 

4. Set and clear strobe terminating address SEU bit (NOC-6, bit 1). 

5. Set and clear strobe start search bit (NOC-6, bit 4). 

After completion of the previous procedures, the index compare logic initiates the 

address search. An exit is then made to the scanner program to wait for completion 

of the search. The comparator response routine then causes the comparator to check 

for a compare error. 
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844 INTERFACE 

The interface controls data transfers between the 844 disk storage units and the SEU 

memory. The SEU in 844 storage/magnetic tape stations contains two 844 interfaces 

which may connect to the same eight disk storage units when the units are in dual 

channel configuration. Otherwise, each interface can control up to eight units but can 

transfer data to only one unit at a time. Each interface is assigned a different connect 

code for selection by the SCU. The two interfaces are completely independent and can 

transfer data simultaneously. However, the simultaneous data transfer must be to or 

from different units. In an 844 Service Station, the SEU contains only one 844 inter

face which can control up to three units but transfers data to only one unit at a time. 

Figure 2-26 shows the relationship between the interface and system elements with 

which it communicates. 

Operation of the interface is controlled by the SCU through bits on normal channels 

6 and 7. Once the SCU has initiated a data transfer operation, it need not remain 

connected to the interface except to check status. 

Normally, the interface completes the operation without further SCU control. Principal 

control responsibilities of the SCU in relation to the interface are as follows: 

Issues connect code for interface. 

Issues starting address in SEU memory for data page transfer. 

Selects unit, cylinder, and sector of the unit. 

Issues read, write, and write tags commands to initiate data transfer operations. 

Monitors status conditions. 
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Figure 2-26. 844 Interface System Relationship 
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844 DISK STORAGE UNIT DESCRIPTION 

The 844 disk storage unit is a high-speed, random access, disk storage device. Data 

is recorded on removable disk packs. Up to eight units are used on line with the 844 

I interface. 

I Each disk pack contains 12 disks mounted on a common vertical spindle. Only 10 

I 

I 

disks are used for recording. The top and bottom disks are protective nonrecording 

disks. The access mechanism for each unit consists of 20 arms mounted on a movable 

carriage. Nineteen read/write heads and one track servo head are mounted on the 

ends of the arms. The track servo head and surface are used for the reading of 

prerecorded information that positions the heads to the desired tracks. Figure 2-27 

shows the location of the heads in relation to the recording surfaces. 

An initial seek operation is performed by loading a unit, closing the front panel, and 

pressing the START switch. The carriage then moves horizontally from a retracted 

position and positions the heads at the outermost track (000). The heads are now in 

a recording attitude near the surfaces of the disks. 

The 19 read/write heads are aligned in a vertical line to enable access to corresponding 

circular tracks on the 19 disk surfaces. The 19 aligned circular tracks are called a 

cylinder. The access mechanism can be stopped at any one of the 404 track positions 

plus seven spare positions. This provides 404 cylinders of data or 7676 data tracks 

for each unit. The cylinders are numbered 000 to 403 from the outside ring to the 

inside ring. The address of an individual track in a given unit consists of the cylinder 

number and read/write head number. 
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I 
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SURFACE 0 0 NUMBER 
NUMBER 
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Figure 2-27. Read/Write Heads and Disk Recording Surfaces 
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844 SECTOR RECORDING 

GENERAL 

I Each disk surface of a unit is divided into three equal-sized logical sectors. The 

logical sector is the smallest addressable unit on the disk. All read or write opera

tions must start at the beginning of a logical sector. The interface transmits one page 

of data and its associated address tagging information to the unit during each one-third 

revolution of the disk. A data page is equal to 2048 16-bit words. 

The unit records information serially bit by bit on the disk. The format for sector 

recording is shown in Figure 2-28. 

The head gap, sync pattern, address tag word, and address check code are written on 

all sectors when a disk pack is first put into use. This is a write tags operation and 

is normally a one-time operation for each disk pack. 

The second head gap, second sync pattern, preamble, data page, block check code, and 

end of record are the only areas on a sector that can be altered by a normal write 

operation. 

HEAD GAP 

The head gap is a block of all O's which is equivalent to the physical distance of the 

read I write-to- erase gap on the disk. 

SYNC PATTERN 

The sync pat~ern consists of all O's with a single 1 bit at the end. The 1 bit (sync 

bit) provides a known starting point in the bit stream that signals the beginning of 

useful data. A search for the sync bit takes place prior to a read or write operation. 
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Figure 2-28. 844 Sector Recording 
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The address tag word designates the area on the disk to be accessed. Each sector 

contains a unique address tag word that distinguishes it from all other sectors within 

a disk pack. Figure 2-29 shows a detailed breakdown of the address tag word. Bits 

2° and 2
1 

designate one of the three sectors on the track. When the sector code is 00, I 
sector 0 on the disk is designated. A 01 code designates sector 8, and a 10 code 

designates sector 16 on the disk. This is because the disk is divided in three parts 

for data page recording. Bits 22 through 26 designate one of 19 read/write heads (tracks)I 

numbered 0 through 18. Bits 2 7 through 215 designate one of 404 cylinders numbered 

0 through 403. 

ADDRESS CHECK CODE 

The address check code is a 16-bit word for detecting errors in the transmission of 

the address tags. During a write tags operation, the software generates a 16-bit check 

code that is unique to the address tag word. This check code is written on the disk 

immediately after the address tag word. Previous to a read or write operation, the 

address tag information is read from the disk into the interface. The information 

passes through a coder in the interface leaving a code. Now as the address check 

code is read from the disk, it should clear the coder. If not, transfer error and tag 

BCC error status bits are sent to the SCU. 
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PREAMBLE 

The 16-word preamble provides software identification information of the data page 

that follows. 

DATA PAGE 

The data page contains 2048 16-bit words. 

CYLINDER 

Figure 2-29. Address Tag Word 

BLOCK CHECK CODE 

The block check code (BCC) is a 16-bit word for detecting errors in the transmission 

I of the address tag and data page. During an 844 write operation, the interface coder 

creates a BCC that is unique to the data page. The BCC is written on the disk after 

the data page. During an 844 read operation of the data page, the coder creates 

another BCC which is compared with the recorded BCC on the disk. If the two BCCs 

do not compare, transfer error and read error status bits are sent to the SCU. 

END OF RECORD 

The end of record is 16 zero bits written after the BCC before the write operation 

terminates. 

TOLERANCE GAP 

The tolerance gap is an unrecorded area on the disk that separates the BCC and the 

next sector mark. 
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DATA TRANSFER OPERATIONS 

GENERAL 

The SCU initiates and selects all operations through the normal channels. The types 

of transfer operations performed by the 844 interface include 844 write, 844 read, and 

write tags. The following initial procedure is always performed prior to any transfer 

operation. 

INITIAL PROCEDURE 

Upon detecting a transfer request, the SCU software performs these tasks. 

Connects the appropriate 844 interface. Each of the two interfaces has its own connect 

code. 

Selects a particular 844 unit. 

Positions the read/write head assembly to the proper cylinder (cylinder select). 

Selects the proper sector on the disk and waits for 75 microseconds after receiving on

sector status from unit. 

Places header information including address tag word into page 0 of SBU memory. 

Formats differ between write tags operation and write/read operation and are given in 

the paragraphs for these operations. The tag word is identical to the tag word written 

at the beginning of the sector. It is used by the interface for head selection. 

Loads starting address for SBU memory into 844 interface, sends full control bit, and 

selects write tags, write, or read operation at the same time. Interface should return 

a full status. 

Provides a begin transfer command to the interface. 

The 844 interface then reads the first word (address tag word) from memory. The head 

address portion of the address tag word is transmitted through the interface to the 844 unit. 

The unit then selects the addressed head. The interface now waits for the next sector mark 

signal from the unit. 
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Detection of the sector mark signal alerts the interface that address tag information (head 

gap, sync pattern, and address tag word) is being read from the sector. The interface 

now does a search for the 1 bit at the end of the sync pattern. Detection of the sync 

bit enables the interface to accept useful data from the disk. 

After the sync bit, the address tag word is read from the sector into the interface. 

The interface does an address tag word compare against the address tag previously 

read from SBU memory. If the compare fails, a transfer error status bit is sent to 

the SCU. 

Following the address tag word, the interface reads the address check code from the 

disk and performs a check. If the check fails, transfer error and tag BCC error status 

bits are sent to the SCU. If the check passes, the interface drops the full status. 

WRITE TAGS OPERATION 

The write tags operation is a one-time operation used to write address tag information 

at the beginning of all sectors in a disk pack (refer to Figure 2-28 for the sector re

cording format). These tags are read as addresses during read and write operations. 

The cylinder and head portions of the address tag word correspond to the actual cylinder 

and head numbers of the disk. Sectors 0, l, and 2 of the sector portion of the address 

tag word correspond to sectors 0, 8, and 16 of the disk. 

Prior to selecting a write tags operation on the normal channels at the time the 

starting address is loaded, the SCU software uses the SCU coupler to place the address 

tags to be written on the disk into a 32-word section in page 0 of SEU memory. Page 

O is always reserved for address tags and does not contain data. 

Page 0 is divided into 64 32-word sections. This format is intended to limit addressing 

to 32-word boundaries. Therefore, the addresses for the sections are 0000 16 , 0020
16

• 

0040 16 , 0060 16 , 0080 16 • OOAo 16, etc. Only a few of the sections are used at any one 

time for address tags. Any of the 64 sections may be selected for the tags. Using 

the section that begins with address 0020 16 as an example, the tags for one sector 

would be located in page 0 as follows: 
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Word 0020 16 
Words 0021 16 - 0028 16 
Words 0029 16 - 003D16 

address tag word ( 1 word) 

head gap (8 words, all O's) 

= sync pattern (21 words, all 0' s except last bit is a 1) 
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Word 003E 
16 

Word 003F 16 

address tag word (1 word, repeat of word 0020
16

) 

address check code (1 word) 

The first address tag word in memory is for head selection, as described in Initial 

Procedure, and is not written on the sector during a write tags operation. 

Selection of the write tags operation enables the interface to bypass the address tag 

read and verify sequence described in Initial Procedure since none exists on the 

disk. 

Following detection of the first sector mark after the on-sector status signal, the head 

gap, sync pattern, address tag word, and address check code are written at the begin

ning of the first sector. 

After the tags for the first sector are written on the disk, a finished status bit is sent 

to the SCU. The SCU software now selects the next consecutive sector by selecting 

cylinder, selecting sector, loading starting address, and sending a begin transfer com

mand. This procedure continues until tags are written for all sectors in a pack. 

WRITE OPERATION 

The SCU software selects a write operation at the time the starting address is loaded 

as described ip. Initial Procedure. 

Prior to selecting a write operation on the normal channels, the SCU software uses the 

SCU coupler to place the address tag word, second head gap, second sync pattern, and 

preamble into page 0 of SBU memory (refer to Figure 2-28 for the sector recording 

format). As explained in Write Tags Operation. the page is divided into 32-word sec

tions. Using the section that begins with address 0020 16 as an example, the header 

information for a sector for a write or read operation would be located in page O as 

follows: 

Word 0020 16 
Words 0021 16 - 0028 16 
Words 002916 - 002F

16 

Words 0030 16 - 003F 16 
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address tag word (1 word) 

second head gap (8 words, all O's) 

second sync pattern ( 7 words, all 0' s except last bit 

is a 1) 

preamble ( 16 words) 
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The address tag word is the one used for head selection and addres~ tag compare, 

mentioned in Initial Procedure, and is not written on the sector during a write operation. 

After the address check code word is read from the sector, as described in Initial 

Procedure, a write operation enables the second head gap, second sync pattern, and 

preamble to be written in the sector. 

Once the header information is completely written on the sector, the full status drops 

and the interface addresses a data page in memory (1 through 15) and writes the entire 

data page in the sector. The memory page addressed is specified by the starting 

address loaded during the initialization procedure. 

The interface also generates a block check code (BCC) and writes this after the data 

page. The unit then writes an end of record as the last word in the sector. This 

completes the write operation, and a finished status bit is sent to the SCU. 

The remaining space on the disk before the next sector is an unwritten tolerance gap. 

After the software detects the finished status, it may write the next consecutive sector 

by sending a begin transfer command (provided header information was placed in SBU 

memory and a starting address was loaded when the full status dropped). 

READ OPERATION 

The SCU software selects a read operation at the time the starting address is loaded 

as described in Initial Procedure. 

Prior to selecting a read operation on the normal channels, the SCU software uses the 

SCU coupler to place the address tag word, second head gap, and second sync pattern 

into page 0 of SBU memory. Refer to Write Operation for memory location of this 

header information. 

After the address check code word is read from the sector, as described in Initial 

Procedure, a read operation enables the interface to skip over the second head gap and 

begin a search for the 1 sync bit in the second sync pattern. 

After the sync bit is read, the preamble is read from the disk into page O to complete 

the 32-word section. 
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Once the header information is com.pletely read from. the sector, the full statu.s 

and the interface addresses a data page in memory ( 1 through 15) and transfers the 

entire data page from the sector to memory. The memory page addressed is specified 

by the starting address loaded during the initialization procedure. 

Next, the interface does a check when the BCC is read from the sector. If the check 

fails, a read error status bit is sent to the SCU. If the check passes, a finished 

status bit is sent to the SCU. 

After the software detects the finished status, it may read the next consecutive sector 

by sending a begin transfer command (provided header information was placed in SEU 

memory and a starting address was loaded when the full status dropped). 

SBU MEMORY ADDRESSING 

The SCU software must issue a starting address to the 844 interface at the time a read 

or write operation is initiated. The starting address specifies the location of the data 

page and also the location of the 32-word block of header information (address tags and 

preamble) for the data page. Since the data page is confined to only 2048 words of 

data, the software must reserve a separate page for the accompanying 32-word block of 

header information. 

The ODD/EVEN/OFF banks switch on the interface main timing module allows selection 

of odd half banks, even half banks, or full banks addressing mode. When the switch is 

set to ODD, only odd memory banks (1, 3, 5, and 7) are selected. The EVEN position 

of the switch selects only even memory banks (0, 2, 4, and 6). The OFF position of 

the switch selects full banks (O through 7). The software usually reserves page O for 

header information when full banks mode is selected. (Any page may be wired for the 

header information but the software must correspond.) Any one of the even pages 

(0, 2, 4, etc.) may be reserved for header information when even banks mode is selec

ted or any 'One of the odd pages (1, 3, 5, etc.) when odd banks mode is selected. 

Figures 2-30 and 2-31 show the formats for full banks and half banks addressing. 
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PAGE HEADER 
ADDRESS ADDRESS 

Figure 2-30. Full Banks Address Format. 844 Interface 

PAGE 
ADDRESS 

HEADER 
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PAGE 

SELECT 

Figure 2-31. Half Banks Address Format. 844 Interface 

The software places the starting address into the address register of the interface via 

the normal channels. Only page (whole sector) transfers take place between the inter

face and unit so that terminating addresses are not required. Bits 21 through 24 are 

I hardwired to ground in the core control address register, and therefore, are always 

O's. This condition restricts the starting address of the header to 32-word boundaries. 

During full banks mode, bit position 2° is forced clear, so that the boundaries would 

be 0000 16, 0020 16, 0040 16, etc. 

When either odd or even half banks mode is selected by the ODD/ EVEN I OFF banks 

switch, bit 2° is no longer used as part of the 32-word header address boundary. A 

0 must be placed in bit position 25 to maintain the 32-word boundary. This shifts the 

header address one bit to the left, leaving only three bits for the page address. These 

three page address bits select one of eight odd pages (1, 3, 5, etc.) if a 1 is placed 

in bit position 2° or one of eight even pages (0, 2, 4, etc.) if a 0 is placed in bit 

"t" 2° pos1 ion • 

2-120 60405000 B 



PARITY 

A parity check is made by the interface on all data that is read from SBU memory. 

If the parity check fails, read error and transfer error status bits are sent to the 

scu. 

844 INTERFACE NORMAL CHANNEL SIGNALS 

Tables 2-22 and 2-23 describe the normal input and output channel bits used with the 

844 interface. Bit assignments in the table are for the 844 storage station. Interface 

bit assignments may be different in other stations. Refer to appendix A for a complete 

list of normal channel bit assignments for all stations. 

The interface must remain connected to the SCU in order to receive control information 

from the SCU. The interface remains connected as long as the SCU holds the unique 

connect code, assigned to the interface, on output channel 6, bits C through F. 
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TABLE 2-22. NIC-6 AND -7 BIT DESCRIPTIONS FOR 844 INTERFACE 

Channel Bit 

NIC-6 

NIC-6 1(214) 

+ 
9(2 6 ) 

NIC-6 A(2 5) 

NIC-6 

NIC-6 

2-122 

Name 

Unit busy 

Function 

This status bit from the disk unit indicates 

that the unit selected by one of select unit 

bits (NOC-7) is reserved by the other 844 

interface. 

Units 1 through Each of these status bits from the units indi-

9 selected cates that the unit selected by one of select 

unit bits (NOC-7) is available and reserved. 

Read error This is a status bit from the interface that 

results from a parity error or a BCC error. 

The parity error may result on either the 

lower or upper half of a 16-bit word during a 

read operation from SEU memory. 

The BCC error results when the 16-bit BCC 

word read from the disk at the end of a page 

does not match the BCC word generated when 

the data page is read from the disk. 

The read error bit also sets the transfer error 

bit (NIC-7). 

Tag BCC error This interface status bit is used to indicate an 

address check code error when set in con-

Timing chain 

junction with the transfer error bit (NIC-7). ! 

The address check code error results when I 
I 

the 16-bit address check word read from the I 
disk after the address tag word does not match 

the address check word generated when the 

address tag word is read from the disk. 

This interface status bit indicates that it is 

too late to start a data transfer for the next 

consecutive disk sector. A retry should be 

attempted after a revolution of the disk. 

If a read error bit (NIC-6) occurs in conjunc- J 

tion with the timing chain bit, it indicates a , 

parity error on the address tag word read from 

SEU memory. 
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TABLE 2-22. NIC-6 AND -7 BIT DESCRIPTIONS FOR 844 INTERFACE (Cont'd) 

Channel Bit Name Function 

If a read error bit (NIC-6) occurs without the 

timing chain bit, it indicates a BCC error on 

the data page read from the disk. 

NIC-6 D(2 2) SEU bank count These three status bits give the not code of 

I 
~ 2 0 one of the eight SEU memory banks that was 

F(20) 
2 through 2 

being accessed during a data transfer when 

a read error bit (NIC-6) was set. The memory 

bank with the error is found by complementing 

the bank count status code and counting back 

four memory banks. 

NIC-7 0(215) Finished This interface status bit indicates that the 

data transfer terminated normally. 

NIC-7 1(214) Units 1 through Each of these status bits from the selected 
I ! 9 on sector unit indicates that the addressed sector is one 

I 
I 

9(2 6) sector away from the heads. The signal is 

I one sector in length. 

NIC-7 A(2 5) Ready This status bit from the disk unit indicates 

that the selected unit has completed its first 

seek. The unit does not accept seek com-

mands until ready. 

NIC-7 E(2 4 ) Transfer error This interface status bit sets as a result of 

a read error (NIC-6), an address check code 

error (refer to tag BCC error, NIC-6), or an 

address tag compare error. 

The address tag compare error results when 

the address tag word read from SBU memory 

does not match the address tag word read 

from the disk. 

NIC-7 C(2 3) On cylinder This status bit from the disk unit indicates 

that the selected unit has positioned the read/ 

write heads at the addressed cylinder. 

I 
! 
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TABLE 2-22. NIC-6 AND -7 BIT DESCRIPTIONS FOR 844 INTERFACE (Cont'd) 

Channel Bit Name Function 

NIC-7 D(2 2 ) Seek error This status bit from the disk unit indicates 

that the selected unit was unable to complete 

a move within 500 milliseconds or that the 

carriage has moved to a position outside the 

recording field. 

NIC-7 E(2 1) Pack unsafe This status bit from the disk unit indicates 

that the selected unit has a fault condition. 

NIC-7 F(20) Full This interface status bit indicates that new 

SEU memory address bits (NOC-7) and full 

bit (NOC-7) have been loaded into the inter-

face address register. The software loads 

another address when the full status drops. 

It also indicates that a data page transfer 

has not yet begun. This marks a point of 

reference for determining whether an error 

occurred during address tag or data page 

transfer. 
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TABLE 2-23. NOC-6 AND -7 BIT DESCRIPTIONS FOR 844 INTERFACE 

Channel Bit Name Function 

NOC-6 0(215) Not used 

l 
6(2 9) 

NOC-6 7(2 8) Load SEU This bit is used to gate the SEU memory 

I 
address starting address bits (NOC-7), write tag 

bit (NOC-7), write bit (NOC-7), full bit 

(NOC-7), and odd bit (NOC-7) into the inter-

face address register. 

NOC-6 8(2 7) Release This bit in conjunction with function bit 

(NOC-6) enables a release signal to all units 

to clear the reserve status of the selected 

unit or units. 

I 
NOC-6 9(2 6) Function This bit is used to gate the address and con-

trol bits 0 through 8 (NOC-7), difference 

I select bit (NOC-7), clear fault bit (NOC-7), 

I control select bit (NOC-7), sector select bit 

(NOC-7), and cylinder select bit (NOC-7) 

through the interface to the units. 

NOC-6 A(2 5) Begin transfer This bit initiates a read or write operation 

in the interface. 

NOC-6 B(2 4 ) Not used 

NOC-6 C(2 3) Connect code These bits connect either 844-A or 844-B 

i 23 through 2° interface to the SCU. (Refer to Table 2-1 
F(20) 

for 844 interface connect codes.) 

NOC-7 0(215) Not used 

NOC-7 1(214) Select unit 1 t This bit or one of select unit 2 through 9 bits 

1 (NOC-7) is used to select one of the nine units. 

The bit must be cleared to deselect the unit. 

Only one select unit bit should be set; other-

wise, more than one unit would be selected. 

I 
See footnotes at end of table. 

I 
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TABLE 2-23. NOC-6 AND -7 BIT DESCRIPTIONS FOR 844 INTERFACE (Cont'd) 

Channel Bit 

NOC-7 

NOC-7 

NOC-7 

See footnotes at end of table. 
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Name 

Select unit 2 t 

or 

Difference 

select t t 

or 

Write tag t t t 

Select unit 3 t 

or 

Clear fault t t 

or 

Writet t t 

Select unit 4 t 

or 

Control 

selectt t 

or 

Full t t t 

Function 

Refer to select unit 1 bit (NOC-7). 

This bit is sent to all units and indicates that 

the address and control bits 0 through 8 

(NOC-7) contain positioning information 

(difference between unit's present cylinder 

address and new interface address) for the 

selected unit. 

This bit enables the interface main timing to 

write address tags on the disk. The address 

tags include head gap, sync pattern, address 

tag word, and address check code. The write 

bit (NOC-7) must also be set for a write tags 

operation. 

Refer to select unit 1 bit (NOC-7). 

This bit is sent to all units and clears the 

fault condition in the selected unit. 

This set bit signals the interface to write an 

SEU memory data page onto the disk. A clear 

bit enables the interface to read a data page 

from the disk. 

Refer to select unit 1 bit (NOC-7). 

This bit is sent to all units and indicates that 

the address and control bits 0 through 8 

(NOC-7) contain control information. 

This bit is sent to the interface address regis

ter along with the SEU memory address bits 

2 5 through 2 14 (NOC-7). It enables a full 

status in the interface. The full status 

l
lli 

clears in the interface when the page address 

is sent to the SEU memory. 

I I 
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TABTF. 2-23= NOC-6 AND -7 BIT DESCRIPTIONS FOR 844 INTERFACE (Cont'd) 

Channel Bit 

NOC-7 

NOC-7 

See footnotes at end of table. 

60405000 A 

Name Function 

Select unit 5 t Refer to select unit 1 bit (NOC-7). 

or 

Sector select t t This bit is sent to all units and indicates that 

the address and control bits 0 through 8 

(NOC-7) contain the address of the sector 

or 

Oddt t t 

Select unit 6 t 
or 

Cylinder 
select t t 

or 

SBU memory 
address bit 
2 14 t t t 

which generates the next on-sector signal. 

Only sectors 0, 8, and 16 are selected in 

order to divide the disk in three parts for 

full page data recording. 

This bit is used to select odd data pages ( 1, 

3, 5, etc.) when set or even data pages (0, 

2, 4, etc.) when clear. This function is 

applicable only during half banks mode (ODD I 
EVEN I OFF banks switch on interface main 

timing module set to either ODD or EVEN). 

NOTE 

The switch selects odd or even 
banks while the odd bit selects 
odd or even data pages. 

Refer to select unit 1 bit (NOC-7). 

This bit is sent to all units and indicates that 

the address and control bits 0 through 8 

(NOC-7) contain the new cylinder address. 

This bit and SBU memory address bits 2 13 

through 25 specify the starting address in 

SBU memory for a page of data and its ac

companying header information. 

2-127 



TABLE 2-23. NOC-6 AND -7 BIT DESCRIPTIONS FOR 844 INTERFACE (Cont'd) 

Channel Bit 

NOC-7 

NOC-7 

NOC-7 

Name 

Select unit 7 t 

or 

Address and 
control bit 8 t t 

or 

SBU memory 
address bit 
2 13 t t t 

Select units 8 
and 9t 

or 

Address and 
control bits 7 
and 6 t t 

or 

Function 

Refer to select unit 1 bit (NOC-7). 

This bit and address and control bits 7 

through 0 are sent to all units. Information 

for these bits is given in Table 2-24 and is 

determined by the accompanying difference 

select bit (NOC-7), control select bit (NOC-7), 

sector select bit (NOC-7), or cylinder se-

lect bit (NOC-7). 

Refer to SBU memory address bit 2
14 

(NOC-7). 

Refer to select unit 1 bit (NOC-7). 

Refer to address and control bit 8 (NOC-7). 

SBU memory Refer to SBU memory address bit 2
14 (NOC-7)~ 

address bits 
2 l 2 and 2 11 t t t 

Address and 
control bits 5 
through 0 t t 

or 

SBU memory 
address bits 25 
through 20 t t t 

Refer to address and control bit 8 (NOC-7). 

Refer to SBU memory address bit 2 14 

(NOC-7). 

tThis bit is set, provided the load SBU address bit (NOC-6) and function bit (NOC-6) 
are set. 

t tThis bit is set, provided the load SBU address bit (NOC-6) is not set and function bit 
(NOC-6) is set. 

t t t This bit is set, provided the load SBU address bit (NOC-6) is set. 
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ADDRESS AND CONTROL BUS 

The address and control bus in the interface consists of nine lines which transmit nor

mal channel information to the selected unit. Information on these lines is determined 

by an accompanying normal channel tag line signal. Table 2-24 gives the relationship 

of the address and control bus and the tag line signals. 

TABLE 2-24. ADDRESS AND CONTROL BUS FUNCTIONS 

Ta_g_ Line 
Address[ 
Control Difference Select or Sector 
Bus Cylinder Select Select Control Select 

Bit 0 1 1 Write Gate A 1 input on this line enables 
(NOC-7, the write drivers. 
bit F) 

Bit 1 2 2 Read gate A 1 input on this line enables 
(NOC-7, the digital read data lines. 
bit E) 

Bit 2 4 4 Seek forward t A 1 input on this line initiates 
(NOC-7, forward carriage movement. 
bit D) 

Bit 3 8 8 Not used 
(NOC-7, 
bit C) 

Bit 4 16 16 Erase gate A 1 input on this line enables 
(NOC-7, the erase driver to pass cur-
bit B) rent through the head erase 

coil. 

Bit 5 32 Not Seek reverse t t A 1 input on this line initiates 
(NOC-7, used reverse carriage movement. 
bit A) 

Bit 6 64 Not Return to zero A 1 input on this line initiates 
(NOC-7, used carriage movement to cylinder 
bit 9) 00. 

Bit 7 128 Not Data strobe early A 1 input on this line moves 
(NOC-7, used the data strobe to the early 
bit 8) margin position. 

Bit 8 256 Not Data strobe late A 1 input on this line moves 
(NOC-7, used the data strobe to the late 
bit 7) margin position. 

tlf this bit is set when the difference of the cylinder address is 0, a forward offset occurs 
(heads move toward spindle by 400 microinches). 

t tlf this bit is set when the difference of the cylinder address is 0, a reverse offset occurs 
(heads move away from s~indle b_y 400 microinches). 
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PROGRAMMING SEQUENCES 

The following procedures are to be used to aid the programmer during the preparation of the 

program for conducting data transfers between the SBU memory and disk unit via the 

844 interface. Normal channel bits are those assigned to the 844 storage station. 

CONNECTION PROCEDURE 

1. Place the appropriate connect code in bits C through F of NOC-6 to select 844-A 

or 844-B interface. (Refer to Table 2-1 for proper code.) 

2. Set appropriate select unit bit (NOC-7. bits 1 through 9) to connect desired 

unit to interface. 

3. Set load SBU address bit (NOC-6. bit 7). 

4. Set function bit (NOC-6. bit 9). 

5. Clear function bit (NOC-6. bit 9). 

6. Clear select unit bit (NOC-7. bits 1 through 9). 

7. Clear load SBU address bit (NOC-6, bit 7). 

CYLINDER POSITIONING 

1. Set appropriate address and control bits (NOC-7. bits 7 through F) to select 

new cylinder address. 

2. Set function bit (NOC-6, bit 9). 

3. Set and clear cylinder select bit (NOC-7. bit 6). 

4. Calculate difference between present cylinder address and new cylinder address. 

Set this difference in address and control bits (NOC-7. bits 7 through F). 

5. Set and clear difference select bit (NOC-7. bit 2). 

6. Clear address and control bits (NOC-7. bits 7 through F). 

7. Set seek reverse or seek forward bit (NOC-7. bit A or bit D). 

8. Set and clear control select bit (NOC-7. bit 4). 

9. Clear seek reverse or seek forward bit (NOC-7. bit A or bit D). 

10. Clear function bit (NOC-6. bit 9). 

2-130 60405000 A 



SECTOR SELECTION 

1. Repeat steps in Connection Procedure. 

2. Set sector address in address and control bits (NOC-7. bits 7 through F). 

3. Set function bit (NOC-6, bit 9) and clear load SBU address bit (NOC-6, bit 7). 

4. Set and clear sector select bit (NOC-7. bit 5). 

5. Clear function bit (NOC-6, bit 9). 

6. Clear address and control bits (NOC-7, bits 7 through F). 

DATA TRANSFER PREPARATION 

1. Repeat steps in Connection Procedure. 

2. Write sync pattern and preamble in 844 table entry. 

3. Calculate address tag word and address check code and write it in 844 table 

entry. 

4. Check status of on-sector bit (NIC-7. bits 1 through 9). 

5. Wait 75 microseconds to ensure proper operation of interface timing chain 

after detecting on-sector bit (on-sector status is received one sector early). 

6. Clear function bit (NOC-6, bit 9). 

7. Prepare to load starting address of SBU memory by setting or clearing write 

bit (NOC-7, bit 3, 1 = write, 0 = read), setting memory address bits 

(NOC-7. bits 6 through F) as required, setting or clearing odd bit (NOC-7. 

bit 5) if selecting odd or even pages (1 = odd, 0 = even), and setting full bit 

(NOC-7. bit 4 ). 

8. Set and clear load SBU address bit (NOC-6, bit 7). 

9. Check status of timing chain bit (NIC-6, bit C). If set. do not proceed with 

step 1 of Data Transfer. Wait one revolution of the disk, and repeat steps 4 

through 8. 
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DAT A TRANSFER 

1. Set and clear begin transfer bit (NOC-6, bit A). 

2. Check status of full bit (NIC-7, bit F). When clear, the data transfer is in 

process. 

3. Check status of finished bit (NIC-7, bit 0). When set, the data transfer of the 

first sector is complete. 

4. Write contiguous sectors in a cylinder by setting and clearing begin transfer 

bit (NOC-6, bit A) each time finished bit (NIC-7, bit O) sets. 

MULTIPLE DISK DRIVE (MOD) INTERFACE 

The MDD interface controls data transfers between 841 MDD disk packs (units) and the 

SEU memory. Each MDD interface controls up to eight units but can transfer data to 

only one unit at a time. The SEU usually contains two MDD interfaces. Each interface 

is assigned a different connect code for selection by the SCU. Both interfaces connect 

to the same nine 841 MDD units (eight units on line, one standby). The two interfaces 

are completely independent and can transfer data simultaneously. However, the simul

taneous data transfer must be to or from different units. Figure 2-32 shows the 

relationship between the MDD interface and the system elements with which it communi

cates. 

Operation of the MDD interface is controlled by the SCU through bits on normal channels 

5, 6, and 7. Once the SCU has initiated a data transfer operation, it need not remain 

connected to the interface except to check status. 

Normally, the interface completes the operation without further SCU control. Principal 

control responsibilities of the SCU in relation to the MDD interface are as follows: 

Issues connect code for interface. 

Issues starting address in SEU memory for data page transfer. 

Selects MDD unit, cylinder, and sector of the unit. 

Issues read, write, and write tags commands to initiate data transfer operations. 

Monitors status conditions. 
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Figure 2-32. MDD Interface System Relationship 
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MOD DESCRIPTION 

The 841 MDD consists of a cabinet that contains one or two MDD units, associated 

circuitry, and drive mechanism. Up to eight units are used on line with the MDD 

interface while the ninth unit is on standby. 

Each unit contains 11 disks mounted on a common vertical spindle. The access mechan

ism for each unit consists of 20 arms mounted on a movable carriage. A read/write 

head is mounted on the end of each arm. Each of the 20 arms contacts a disk surface. 

Recording is not done on the top side of the upper disk or the bottom side of the lower 

disk. 

An initial seek operation is performed by loading a unit, closing the drawer, and press

ing the START switch. The carriage then moves horizontally from a retracted position 

and positions the heads at the outermost track at the edge of each disk. After a delay 

to permit purging of air, the carriage moves the heads to the innermost track and then 

withdraws the heads to the outermost track. The heads are now in a recording attitude 

near the surfaces of the disks. 

The 20 heads are aligned in a vertical line to enable access to corresponding circular 

tracks on the 20 disk surfaces. The 20 aligned circular tracks are called a cylinder. 

The access mechanism can be stopped at any one of the 180 track positions (modified 

from 200). This provides 180 concentric cylinders of data or 3600 data tracks for each 

unit. The 20 tracks on a cylinder and associated read/write heads are numbered 0 

to 19 from top to bottom. The 180 concentric cylinders are numbered 000 to 179 from 

outside ring to inside ring. The address of an individual track in a given unit consists 

of the cylinder number and read/write head number. 

Data is read or written consecutively from track 0 to track 19 on each cylinder. 

Electronic switching from one read/write head to the next provides minimum selection 

time. 

The units are modified to rotate at 2184 rpm while maintaining a recording frequency 

of 2. 52 MHz for ST AR station operation. 
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MDD SECTOR RECORDING 

GENERAL 

Each disk surface of an MDD unit is divided into 14 equal-sized sectors by 14 sector 

marks numbered 0 through 13. The MDD unit generates a sector mark signal each time 

a mark is sensed on the disk. The MDD interface ignores all but sector marks 0 and 

7, dividing the disk in half for the data page recording scheme. The sector is the 

smallest addressable unit on the disk. All read and write operations must start at the 

beginning of a sector. The interface transmits one page of data and its associated 

address tagging information to the MDD unit during each half revolution of the disk. A 

data page is equal to 2048 16-bit words. 

The MDD unit records information serially bit by bit on the disk. The format for sec

tor recording is shown in Figure 2-33. 

The head gap, sync pattern, address tag word, and address check code are written on all 

sectors when a disk pack is first put into use. This is a write tags operation and is 

normally a one-time operation for each disk pack. 

The second head gap, second sync pattern, preamble, data page, block check code, and 

end of record are the only areas on a sector that can be altered by a normal write 

operation. 

WRITE TAGS OPERATION WRITE OPERATION 

I 

~ I.__ 3-1/2 WORDS 
ADRS TAG I I 1 

I WORD\ I --1 1+--4-1/2 WORDS 

I l I 

HEAD SYNC 
GAP PATTERN 

8 7 
WORDS WORDS 
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SECOND SECOND 
HEAD SYNC 
GAP PATTERN 

8 7 
WORDS WORDS 

\ADRS CK CODE 
I WORD 

Figure 2-33. 

PREAMBLE 
16 WORDS 

J 

DATA 
2048 

PAGE 
WORDS 

J 

BLOCK CK CODE/ 
I WORD 

MDD Sector Recording 

END OF RECORD /'12 WORD 

1-----..... 

TOLERANCE 
GAP 

~ 66 WORDS 
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HEAD GAP 

The head gap is a block of all 1 's which is equivalent to the physical distance of the 

read/write to erase gap of the MDD unit. 

SYNC PATTERN 

Each sync pattern consists of all O's with a single 1 bit at the end. The 1 bit (sync bit) 

provides a known starting point in the bit stream that signals the beginning of useful 

data. A search for the sync bit takes place prior to an MDD read or write operation. 

ADDRESS TAG WORD 

The address tag word designates the area on the disk to be accessed. Each sector 

contains a unique address tag word that distinguishes it from all other sectors within 

a disk pack. Figure 2-34 shows a detailed breakdown of the address tag word. Bit 

2° indicates that the recording surface under the selected head is marginal and should 

not be used. Bit 2 1 indicates that the recorded data in the sector should not be des -

troyed. Bit 22 designates sector 0 on the disk when it is a 0 or sector 7 when it is 

a 1. This is because the disk is divided in half for data page recording. Bits 23 

through 2 7 designate one of the 20 read/write heads numbered 0 through 19. Bits 28 

15 through 2 designate one of 180 cylinders numbered 0 through 179. 

CYLINDER HEAD SEC- REAQ BAD TOR PTCli TRK 

Figure 2-34. MDD Address Tag Word 
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ADDRESS CHECK CODE 

The address check code is a 16-bit word for detecting errors in the transmission of 

the address tags. During an MDD write tags operation, the software generates a 16-bit 

check code that is unique to the address tag word. This check code is written on the 

disk immediately after the address tag word. Previous to a read or write operation, the 

address tag information is read from the disk into the interface. The information passes 

through the coder leaving a code in the coder. Now as the address check code is read 

from the disk, it should clear the coder. If not, MDD error and tag BCC error status 

bits are sent to the SCU. 

PREAMBLE 

The 16-word preamble provides software identification information of the data page that 

follows. 

DATA PAGE 

The data page contains 2048 16-bit words. 

BLOCK CHECK CODE 

The BCC is a 16-bit word for detecting errors in the transmission of the preamble 

and data page. During an MDD write operation, the interface coder creates a BCC that 

is unique to the preamble and data page. The BCC is written on the disk after the 

data page. During a read operation of the data page, the coder creates another BCC 

which is compared with the recorded BCC on the disk. If the two BCCs do not com

pare, MDD error and read error status bits are sent to the SCU. 

END OF RECORD 

The end of record is eight zero bits written after the BCC before the write operation 

terminates. 

TOLERANCE GAP 

The tolerance gap is an unrecorded area on the disk that separates the BCC and the 

next sector mark. 
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DATA TRANSFER OPERATIONS 

GENERAL 

The SCU initiates and selects all operations through the normal channels. The types 

of transfer operations performed by the MDD interface include MDD write, MDD read, 

and write tags. The following initial procedure is always performed prior to any trans

fer operation. 

INITIAL PROCEDURE 

Upon detecting a transfer request, the SCU software performs the following tasks. 

Connects the appropriate MDD interface. Each of the two interfaces has its own 

connect code. 

Selects a particular MDD unit. 

Positions the read/write head assembly to the proper cylinder (cylinder select). 

Selects the proper sector on the disk and waits for receipt of the on-sector status 

from the unit. 

Places header information including address tag word into page 0 of SEU memory. 

Formats differ between write tags operation and write I read operation and are given 

in the paragraphs for these operations. The tag word is identical to the tag word 

written at the beginning of the sector. It is used by the interface for head selection. 

Loads starting address for SEU memory into MDD interface, sends full control bit, 

and selects write tags, write, or read operation at the same time. Interface should 

return a full status. 

Provides a begin transfer command to the interface. 

The MDD interface then reads the first word (address tag word) from memory. The 

head address portion of the address tag word is transmitted through the interface to the 

MDD unit. The unit then selects the addressed head. The interface now waits for the 

next sector mark signal from the unit. 

Detection of the sector mark signal alerts the interface that address tag information 

(head gap, sync pattern, and address tag word) is being read from the sector. The 

interface now does a search for the 1 bit at the end of the sync pattern. Detection 

of the sync bit enables the interface to accept useful data from the disk. 
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After the sync bit, the address tag word is read from the sector into the interface. 

The interface does an address tag word compare against the address tag previously 

read from SEU memory. If the compare fails, an MDD error status bit is sent to the 

scu. 

Following the address tag word, the interface reads the address check code from the 

disk and performs a check. If the check fails, MDD error and tag ECC status bits 

are sent to the SCU. If the check passes, the interface drops the full status. 

WRITE TAGS OPERATION 

The write tags operation is a one-time operation used to write address tag information 

at the beginning of all sectors in a disk pack (refer to Figure 2-33 for the sector re

cording format). These tags are read as addresses during read and write operations. 

The cylinder and head portions of the address tag word correspond to the actual cylinder 

and head numbers of the disk. Sectors 0 and 1 of the sector portion of the address tag 

word correspond to sectors 0 and 7 of the disk. 

Prior to selecting a write tags operation on the normal channels at the time the 

starting address is loaded, the SCU software uses the SCU coupler to place the address 

tags to be written on the disk into a 32-word section in page 0 of SEU memory. Page 0 

is always reserved for address tags and does not contain data. 

Page 0 is divided into 64 32-word sections. This format is intended to limit addressing 

to 32-word boundaries. Only 24 words in a section are used for a write tags operation 

while all 32 words are used in a read or write operation. Therefore, the addresses 

for the sections are 0000 16, 0020 16, 0040 16 , 0060 16, 0080
16

, OOA0 16, etc. Only a 

few of the sections are used at any one time for address tags. Any of the 64 sections 

may be selected for the tags. Using the section that begins with address 0020 16 as an 

example, the tags for one sector would be located in page 0 as follows: 

Word 0020 16 address tag word ( 1 word) 

Words 002115 002816 head gap (8 words, all l's) 

Words 002916 002F16 sync pattern ( 7 words, all O's except last bit is a 1) 

Word 003016 address tag word ( 1 word, repeat of word 0020
16

) 

Word 003116 address check code ( 1 word) 

Words 0032 16 - 003716 part of second head gap (6 words, all 1 's) 
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The first address tag word in memory is for head selection as described in Initial 

Procedure, and is not written on the sector during a write tags oper-ation. 

Selection of the write tags operation enables the interface to bypass the address tag 

read and verify sequence described in Initial Procedure since none exist on the disk. 

Following detection of the first sector mark after the on-sector status signal, the head 

gap, sync pattern, address tag word, address check code, and three and one-half words 

of the second head gap are written at the beginning of the first sector. 

After the tags for the first sector are written on the disk, an end of page status bit 

is sent to the SCU. The SCU software now selects the next consecutive sector by 

selecting cylinder, selecting sector, loading starting address, and sending a begin trans -

fer command. This procedure continues until tags are written for all sectors in a 

pack. 

WRITE OPERATION 

The SCU software selects a write operation at the time the starting address is loaded 

as described in Initial Procedure. 

Prior to selecting a write operation on the normal channels, the SCU software uses 

the SCU coupler to place the address tag word, second head gap, second sync pattern, 

and preamble into page 0 of SBU memory (refer to Figure 2-33 for the sector recording 

format). As explained in Write Tags Operation, the page is divided into 32-word sec

tions. Using the section that begins with address 0020 16 as an example, the header 

information for a sector for a write or read operation would be located in page 0 as 

follows: 

Word 0020 16 

Words 0021 16 

Words 0029
16 

Words 0030 16 - 003F16 
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address tag word ( 1 word) 

second head gap (8 words, all 1 's) 

second sync pattern (7 words, all O's except last bit is 
a 1) 

preamble (16 words) 
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The address tag word is the one used for head selection and address tag compare, 

mentioned in Initial Procedure, and is not written on the sector during a write operation. 

After the address check code word is read from the sector, as described in Initial 

Procedure, a write operation enables the remainder of the second head gap (four and 

one-half words), second sync pattern, and preamble to be written in the sector. 

Since the first three and one-half words of the second head gap are written during a 

write tags operation.. the interface reads these words from memory but prevents the 

MDD from writing until this area of the sector has passed. 

Once the header information is completely written on the sector, the full status drops 

and the interface addresses a data page in memory (1 through 15) and writes the entire 

data page in the sector. The memory page addressed is specified by the starting 

address loaded during the initialization procedure. 

The interface also generates a BCC and writes this after the data page. The unit then 

writes the eight-bit end of record after the BCC. This completes the write operation 

and an end of page status bit is sent to the SCU. 

The remaining space on the disk before the next sector is an unwritten tolerance gap. 

After the software detects the end of page status, it may write the next consecutive sec

tor by sending a begin transfer command (provided header information was placed in 

SBU memory and a starting address was loaded when the full status dropped). 

READ OPERATION 

The SCU software selects a read operation at the time the starting address is loaded 

as described in Initial Procedure. 

Prior to selecting a read operation Oll the normal channels, the SCU software uses the 

SCU coupler to place the address tag word, second head gap, and second sync pattern 

into page 0 of SBU memory. Refer to Write Operation for memory location of this 

header information. 

After the address check code word is read from the sector, as described in Initial 

Procedure, a read operation enables the interface to skip over the second head gap 

and begin a search for the 1 sync bit in the second sync pattern. 
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After the sync bit is re ad, the preamble is re ad from the disk into page 0 to complete 

the 32-word section. 

Once the header information is completely read from the sector, the full status drops 

and the interface addresses a data page in memory (1 through 15) and transfers the 

entire data page from the sector to memory. The memory page addressed is specified 

by the starting address loaded during the initialization procedure. 

Next, the interface does a check when the BCC is read from the sector. If the check 

fails, a read error status bit is sent to the SCU. If the check passes, an end of page 

status bit is sent to the SCU. 

After the software detects the end of page status, it may read the next consecutive 

sector by placing the header and sending a begin transfer command (provided header infor

mation was placed in SEU memory and a starting address was loaded when the full status 

bit dropped). 

SBU MEMORY ADDRESSING 

The SCU software must issue a starting address to the MDD interface at the time a 

read or write operation is initiated. The starting address specifies the location of the 

data page and also the location of the 32-word block of header information (address tags 

and preamble) for the data page. Since the data page is confined to only 2 048 words of 

data, the software must reserve a separate page for the accompanying 32-word block of 

header information. 

The ODD/ EVEN /OFF banks switch, on the interface main timing module, allows selection 

of odd half banks, even half banks, or full banks addressing mode. When the switch 

is set to ODD, only odd memory banks (1, 3, 5, and 7) are selected. The EVEN 

position of the switch selects only even memory banks (0, 2, 4, and 6). The OFF 

position of the switch selects full banks (0 through 7). The software reserves page 0 

for header information when even half banks mode or full banks mode is selected. 

Page 1 is reserved for header information when odd half banks mode is selected. 

Figures 2-35 and 2-36 show the formats for full banks and half banks addressing. 
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Figure 2-36. Half Banks Address Format, MDD Interface 

The software places the starting address into the address register of the interface via 

the normal channels. Only page (whole sector) transfers take place between the inter

face and unit so that terminating addresses are not required. Bits 2 1 through 24 are 

hardwired to ground in the interface address register, and therefore, are always Qis. 

This condition restricts the starting address of the header to 32-word boundaries. 

During full banks mode, bit position 2° is forced clear so that the boundaries are 

0000
16

, 0020
16

, 0040
16

, etc. 

When either odd or even half banks mode is selected by the ODD/EVEN /OFF banks 

switch, bit 2° is no longer used as part of the 32-word header address boundary. A 

0 must be placed in bit position 25 to maintain the 32-word boundary. This shifts the 

header address one bit to the left leaving only three bits for the page address. These 

three page address bits select one of eight odd pages (1, 3, 5, etc.) if a 1 is placed 

in bit position 2° or one of eight even pages (0, 2, 4, etc.) if a 0 is placed in bit 

't' 2° pos1 ion . 

PARITY 

A parity check is made by the interface on all data that is read from SEU memory. 

If the parity check fails, read error and transfer error status bits are sent to the SCU. 
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MOD INTERFACE NORMAL CHANNEL SIGNALS 

Tables 2-25 and 2-26 describe the normal input and output channel bits used with the 

MDD interface. Bit assignments in the table are for the STAR-lB service station. 

MDD interface bit assignments may be different in other stations. Refer to appendix A 

for a complete list of normal channel bit assignments for all stations. 

The MDD interface must remain connected to the SCU in order to receive control in

formation from the SCU. The interface remains connected as long as the SCU holds 

the unique connect code, assigned to the interface, on output channel 6, bits D, E, and 

F. 
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TABLE 2-25. NIC-6 AND -7 BIT DESCR.IPTIONS FOR MDD INTERFACE 

Channel Bit 

NIC-6 

NIC-6 

NIC-6 

60405000 A 

Name Function 

Unit 0 selected Each of these status bits from the MDD units 

through unit 8 indicates that the unit selected by the unit 

selected select and logic no. bits (NOC-5) is available 

and reserved 

Full 

Read error 

NOTE 

When the standby unit replaces an
other unit on line, it takes the select 
code of the replaced unit but has its 
own unit selected status line. 

This interface status bit indicates that new 

SBU address bits (NOC-5) and full bit (NOC-5) 

have been loaded into the interface address 

register. The software loads another address 

when the full status bit drops. 

It also indicates that a data page transfer has 

not yet begun. This marks a point of reference 

for determining whether an error occurred 

during address tag or data page transfer. 

This is a status bit from the interface that 

results from a parity error or a BCC error. 

The parity error may result on either the 

lower or upper half of a 16-bit word during a 

read operation from SBU memory. 

The BCC error results when the 16-bit BCC 

word read from the disk unit at the end of a 

data page does not match the BCC word gen

erated when the data page is read from the 

disk. 

The read error bit also sets the MDD error 

bit (NIC-7). 
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TABLE 2-25. NIC-6 AND -7 BIT DESCRIPTIONS FOR MDD INTERFACE (Cont'd) 

Channel Bit 

NIC-6 

NIC-6 

NIC-6 

NIC-7 

NIC-7 

2-146 

Name Function 

Tag BCC error This interface status bit is used to indicate 

End of page 

an address check code error when set in con

junction with the MDD error bit (NIC-7). 

The address check code error results when 

the 16-bit address check word read from the 

disk after the address tag word does not match 

the address check word generated when the 

address tag word is read from the disk. 

This interface status bit indicates that the 

transfer of a data page between the SBU 

memory and disk unit (in either direction) 

has been completed and the interface is ready 

to process the next data page. 

SBU bank count These three status bits give the not code of 
2 0 2 through 2 one of the eight SBU memory banks that was 

Unit 0 through 

8 on sector or 

seek error 

Busy 

being accessed during a data transfer when a 

read error bit (NIC-6) was set. The memory 

bank with the error is found by complementing 

the bank count status code and counting back 

four memory banks. 

Each of these status bits from the MDD units 

indicates that the unit has completed the seek 

for the addressed sector (on sector) or is un

able to complete the seek for the addressed 

sector (seek error). The on-sector signal is 

one sector in length, occurs immediately 

preceding the addressed sector, and is gated 

by the on-cylinder bit(NIC-7). The 1 pulse 

for an on sector occurs once per revolution 

of the disk pack until cleared. 

This status bit from the MDD units indicates 

that the unit selected by unit select and logic 

number bits (NOC-5) is reserved by the other 

MDb interface. 
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TABLE 2-25. NIC-6 AND -7 BIT DESCRIPTIONS FOR MDD INTRHFACE (Cont'd) 

Channel Bit Name 

NIC-7 Ready 

NIC-7 Seek error 

NIC-7 On cylinder 

NIC-7 Pack unsafe 

NIC-7 MDD error 

NIC-7 Finished 

60405000 B 

Function 

This status bit from the MDD units indicates 

that the unit selected by unit select and logic 

number bits (NOC-5) meets all conditions to 

transmit data. 

This status bit from the MDD units indicates 

that the selected unit was unable to complete 

a seek operation of the addressed sector in 

600 milliseconds. 

This status bit from the MDD units indicates 

that the selected unit has positioned the read/ 

write heads at the addressed cylinder. 

This status bit from the MDD units indicates 

that the selected unit has one or more fault 

conditions that inhibit write and erase cur

rents to the heads. 

This status bit from the interface indicates a 

transfer error. The transfer error is the 

result of read error (NIC-6), address check 

code error (refer to tag BCC error, NIC-6), 

or address tag compare error. 

The address tag compare error results when 

the address tag word read from SEU memory 

does not match the address tag word read 

from the disk. 

This status bit from the interface indicates 

a not finished condition of the data transfer 

when set. 
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TABLE 2-26. NOC-5 AND -6 BIT DESCRIPTIONS FOR MDD INTERFACE 

Channel Bit 

NOC-5 

NOC-5 

NOC-5 

See footnotes at end of table. 

2-148 

Name 

Release t 

or 

Write tags t t 

Sector select t 

or 

Full t t 

Difference 

select t 

or 

Proceed t t 

Function 

This bit is sent to all MDD units to release 

the selected unit by clearing the reserve status 

of the unit. 

This bit enables the main timing in the inter

face to write address tags on the disk. The 

address words include head gap, sync pattern, 

address tag word, and address check code. The 

write bit (NOC-5) must also be set for a write 

tags operation. 

This bit is sent to all MDD units and indicates 

that the address and control bits 0 through 7 

(NOC-5) contain the address of the sector 

which generates the next on-sector signal. 

Only sectors 0 and 7 are selected in order to 

divide the disk in half for full-page data re

cording. 

This bit is sent to the interface address 

register along with page and header address 

bits (NOC-5). It enables a full status in the 

interface. The fl.ill status clears in the inter

face when the page address is sent to the 

SBU memory. 

This bit is sent to all MDD units and indicates 

that the address and control bits 0 through 7 

(NOC-5) contain positioning information (diff

erence between unit's present cylinder address 

and new interface address) for the selected 

unit. 

This bit is sent to the interface address 

register along with page and header address 

bits (NOC-5). It is used in conjunction with 

the begin transfer bit (NOC-6) to initiate a 

read or write operation in the interface. 
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TABLE 2-26. NOC-5 AND -6 BIT DESCRIPTIONS FOR MDD INTERFACE (Cont'd) 

Channel Bit 

NOC-5 

NOC-5 

NOC-5 

NOC-5 

See footnotes at end of table. 

60405000 A 

Name 

Clear t 

or 

Odd t t 

Logic number 

2
2 t 

or 

Page address 

214 t t 

Logic number 

21t 

or 

Page address 

2
13 t t 

Logic number 

2°t 
or 

Page address 

2
12 

t t 

Function 

This bit is sent to all MDD units and unre

serves any unit previously selected by the 

interface regardless of present status. 

This bit is used to select odd data pages ( l, 

3, 5, etc.) when set or even data pages (O, 

2, 4, etc.) when clear. This function is 

applicable only during half banks mode (ODD/ 

EVEN /OFF banks switch, on interface main 

timing module, set to either ODD or EVEN). 

NOTE 

The switch selects odd or even 
banks while the odd bit select odd 
or even data pages. 

This bit in conjunction with logic number 2 1 

and 2° bits (NOC-5) provide a unit select code., 

They are sent to all MDD units along with 

unit select bit (NOC-5) to select a unit. 

This bit and page address 2
13

, 2
12

, and 2 11 

bits (NOC-5) are part of the starting address 

and specify 1 of 15 data page addresses in the 

SBU memory. 

Refer to logic number 22 (NOC-5). 

14 Refer to page address 2 (NOC-5). 

Refer to logic number 22 (NOC-5). 

14 Refer to page address 2 (NOC-5). 
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TABLE 2-26. NOC-5 AND -6 BIT DESCRIPTIONS FOR MDD INTERFACE (Cont'd) 

Channel Bit Name Function I 
NOC-5 7(2 8 ) Unit select t Refer to logic number 2

2 
(NOC-5). 

or 

Page address 14 Refer to page address 2 (NOC-5). 

2
11 

t t 

NOC-5 8(2 7) Address and This bit along with address and control bits 

control bit 7 t 6 through 0 (NOC-5) are sent to all MDD 

units. Information in the address and control 

bits is given in Table 2-24 and is determined 

or 
by the accompanying sector select bit (NOC-5), 

control select bit (NOC-6), or difference 

select bit (NOC-5). 

Write t t This set bit signals the interface to write an 

I 
SBU memory data page onto the disk. A 

clear bit enables the interface to read a data I 

page from the disk. 

NOC-5 9(2 6) Address and Refer to address and control bit 7 (NOC-5). 

control bit 6 t 

NOC-5 A(2 5) Address and Refer to address and control bit 7 (NOC-5). 

control bit 5 t 

or 

Header address This bit and header address bits 2 9 through 

I 
2

10
t t 2

5 
specify the address in page 0 of the header 

information that accompanies a data page. 

NOC-5 B(2 4 ) Address and Refer to address and control bit 7 (NOC-5). 

l 
control bits 4 

through 0 t 

or 

F(20) Header addresses 10 Refer to header address 2 (NOC-5). 

2
9 

through 2 5 t t 

NOC-6 0(215) Not used 

i 
7(2 8 ) 

NOC-6 8(2 7) Begin transfer This bit, along with the proceed bit (>JOC-5), 

I 
initiates a read or wrlte operation in the 

interface. 

See footnotes at end of table. 
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TABLE 2-26. NOC-5 AND -6 BIT DESGRIPTIONS FOR MDD INTERFACE (Cont'd) 

Channel Bit Name Function 

NOC-6 9(2 6) Clear end page This bit is used to set a not end page status 

in the interface at the beginning of a read or 

write operation. After the read or write of 

a data page is completed, an end of page 

status bit (NIC-6) results. 

NOC-6 A(2 5) Load SBU This bit is used to gate the SBU memory 

address starting address (page and header address 

bits, NOC-5). Write tags bit (NOC-5), full 

bit (NOC-5), proceed bit (NOC-5), odd bit 

(NOC-5), and write bit (NOC-5) into the inter-

face. 

NOC-6 B(2 4 ) Control select This bit is sent to all MDD units and indicates 

that the address and control bits 0 through 7 

(NOC-5) contains control information. 

NOC-6 C(2 3) 

I 
Function This bit is used to gate the address and control 

bits 0 through 7 (NOC-5), release bit (NOC-5), 

sector select bit (NOC-5), difference select 

bit (NOC-5), clear bit (NOC-5), logic num-

ber bits (NOC-5), and unit select bit (NOC-7) 

through the interface to the units. 

NOC-6 D(2 2) Connect code These bits connect either MDD-A or MDD-B 

i 2 0 interface to the SCU (refer to Table 2-1 for 2 through 2 
F(20) 

MDD interface connect codes). 

t This bit is set, provided the function bit (NOC-6) is set. 

t tThis bit is set, provided the load SBU address bit (NOC-6) is set. 
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ADDRESS AND CONTROL BUS 

The address and control bus in the interface consists of eight lines which transmit 

normal channel information to the selected MDD unit. Information on these lines is 

determined by an accompanying normal channel tag line signal. Table 2-27 gives the 

relationship of the address and control bus and the tag line signals. 

TABLE 2-27. ADDRESS AND CONTROL BUS FUNCTIONS 

Address/ Tag __ Line 
Control Difference Select Sector Control Select 
Bus Select 

Bit 0 1 1 Write gate - A 1 input on this line enables 
(NOC-5, the write drivers. 
bit F 

Bit 1 I 2 2 Read gate - A 1 input on this line enables 
(NOC-5, the digital read data lines. 
bit E) 

Bit 2 4 4 Seek forward - A 1 input on this line initiates 
(NOC-5, forward carriage movement. 
bit D) 

Bit 3 8 8 Not used 
(NOC-5, 
bit C) 

Bit 4 16 Not used Erase gate - A 1 input on this line enables 
(NOC-5, the erase driver to pass cur-
bit B) rent through the head erase 

coil. 

Bit 5 32 Not used Seek reverse - A 1 input on this line initiates 
(NOC-5, reverse carriage movement. 
bit A) 

Bit 6 64 Not used Return to zero - A 1 input on this line initiates 
(NOC-5, carriage movement to cylinder 
bit 9) oo. 

Bit 7 128 Not used Not used 
(NOC-5, 
bit 8) 
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PROGRAMMING SEQUENCES 

The following procedures are to be used to aid the programmer during the preparation of the 

program for conducting data transfers between the SEU memory and the MDD via the MDD 

interface. Normal channel bits are those assigned to STAR-lB service station. 

INTERFACE CONNECTION 

Place the appropriate connect code in NOC-6, bits D, E, and F to select MDD-A or 

MDD-B interface (refer to Table 2-1 for proper code). 

MDD UNIT SELECTION 

1. Set the appropriate logic number 2
2

, 2
1

, and 2° bits (NOC-6, bits 4, 5, and 

6) to select one of the units 0 through 7. 

2. Set unit select bit (NOC-5, bit 7). 

3. Set function bit (NOC-6, bit C). 

4. Clear function bit (NOC-6, bit C). 

5. Clear unit select bit (NOC-5, bit 7). 

CYLINDER POSITIONING 

1. Calculate difference between present cylinder address and new cylinder address. 

Set this difference in address and control bits (NOC-5, bits 8 through F). 

2. Set function bit (NOC-6, bit C). 

3. Set and clear difference select bit (NOC-5, bit 2). 

4. Clear address and control bits (NOC-5, bits 8 through F). 

5. Set seek reverse or seek forward bit (NOC-5, bit A or bit D). 

6. Set and clear control select bit (NOC-6, bit B). 

7. Clear seek reverse or seek forward bit (NOC-5, bit A or bit D). 

8. Clear function bit (NOC-6, bit C). 
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SECTOR SELECTION 

1. Perform MDD Unit Selection procedure. 

2. Set· sector address in address and control bits (NOC-5, bits 8 through F). 

3. Set function bit (NOC-6, bit C). 

4. Set and clear sector select bit (NOC-5, bit 1). 

5. Clear function bit (NOC-6, bit C). 

6. Clear address and control bits (NOC-5, bits 8 through F). 

DAT A TRANSFER PREPARATION 

1. Perform MDD Unit Selection procedure. 

2. Write sync pattern and preamble in 841 table entry. 

3. Calculate address tag word and address check code and write it in 841 table 

entry if writing tags. 

4. Check status of on-sector bit (NIC-7, bits 0 through 8). 

5. Wait 75 microseconds to ensure proper operation of interface timing chain 

after detecting on-sector bit (on- sector status is received one sector early). 

6. Clear function bit (NOC-6, bit C). 

7. Prepare to load starting address of SBU memory by setting or clearing write 

bit (NOC-5, bit 8, 1 = write, 0 = read), setting page address bits (NOC-5, 

bits 4 through 7) as required, setting header address bits (NOC-5, bits A 

through F) as required, setting or clearing odd bit (NOC-5, bit 3) if selecting 

odd or even pages (1 = odd, 0 = even), and setting full bit (NOC-5, bit 1) and 

proceed bit (NOC-5, bit 2). 

8. Set and clear load SBU address bit (NOC-6, bit A). 

DAT A TRANSFER 

1. Set and clear begin transfer bit (NOC-6, bit 8). 

2. Check status of full bit (NIC-6, bit 9). When clear, the data transfer is in process. 

3. Check status of end of page bit (NIC-6, bit C). vVhen set, the data transfer of the 

sector is complete. 

4. Write contiguous sectors in a cylinder by setting and clearing begin transfer bit 

(NOC-6, bit 8) each time end of page bit (NIC-6, bit C) sets. 
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NETWORK TRUNK INTERFACE 

The communications network trunk interface (NTI) is an SEU interface unlike all other 

SEU interfaces in that it is controlled by a remote terminal via modems (modulator/ 

demodulator) rather than by the BC in the SCU. Figure 2-3 7 illustrates the relationship 

of the NTI to th~ SEU and remote terminal. 

The NTI may transmit or receive up to 5 megabits per second to or from a modem, 

transceiver, or data set, depending upon the timing of the type of device used with the 

communications line. At the NTI/modem interface, data is in serial format and 16-bit 

parallel format at the SEU memory interface. The mode of operation in the NTI is 

governed completely by control information received from the remote terminal. There 

are no normal channel connections from the NTI to the SCU. This being the case, the 

information contained in the remaining paragraphs of this interface description explains 

some general communications procedures used and message sequences between the NTI 

and a remote terminal. 
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Figure 2-37. Network Trunk Interface System Relationship 
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ADCCP MESSAGE FORMATS 

Message format conforms to USA Standard for Advanced Data Communication Control 

Procedures (ADCCP} with several exceptions. Serial data transmission from the modem 

starts with highest order bit first. The all parties address (00 16) is not implemented. 

On a party line, a modem in a terminal desiring to transmit a message after another 

terminal has been communicating with the NTI must wait between 50 and 300 micro

seconds after the carrier signal drops before initiating a request to send procedure. 

This delay allows the NTI time to generate the appropriate response. 

In ADCCP procedures, all transmissions are in messages which conform to one of the 

formats shown in Figure 2-38. 

FLAG ADDRESS CONTROL FIELD INFO (DATA) FIELD 

View A: Standard frame format 

FLAG ADDRESS CONTROL FIELD CRCt FLAG 

View B: Short frame format (used only when there is 
no information or data field) 

t CRC cyclic redundancy check 

Figure 2-38. ADCCP Message Frame Formats 

CRCt FLAG 
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Explanations of the various blocks of the message frame formats are as follows: I • 

FLAG FIELD 

All transfers start and end with a flag sequence. The flag sequence is one 0-bit, six 

1-bits, and a 0-bit (0 11 11 11 O) and is used for synchronization purposes. All stations 

attached to the system data link continuously search for this sequence. The flag se

quence is prohibited from occurring in all but the first and last fields of a frame so 

that transparent operation can be achieved and maintained in all other fields. Trans

parent operation simply means that information is transmitted exactly as it was re

ceived (even if in error). To achieve transparency within a block between starting and I 
ending flags, the transmitting equipment inserts a 0-bit after five 1-bits and the receiv

ing equipment deletes the 0-bit. If seven 1-bits are received, the receiving equipment 

interprets the condition as an abort and clears itself. 

ADDRESS FIELD 

Each terminal is assigned a unique address. The address field is eight bits and may 

contain the addresses of 0 to 255 terminals. 

CONTROL FIELD 

This is an 8-bit field used for functions, responses, and sequence numbers. The 

upper four bits contain either the function or response code. The lower four bits 

contain the sequence number. Function codes and response codes are defined in later 

paragraphs of this section. Sequence numbers are used to number transfers and to 

ensure that a transfer is not overlooked or duplicated. The NTI and the remote 

terminal must maintain the same sequence numbers. At the terminal, the control 

program generates the sequence number. In the NTI, logic circuits increment the 

sequence number after each message and store the number in SBU memory. Function 

and response bits are also stored in SEU memory. The upper eight bits of the 

memory location contain the terminal address. 

INFORMATION (DAT A) FIELD 

I 

This field is used only when data is to be transmitted. It is used for transmitting a I 
bit stream of transparent data in which no specific character length is implied. 
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CRC FIELD 

The cyclic redundancy check (CRC) field contains a 16-bit character used for data 

checking. Subsequent paragraphs in this section describe the CRC generator as it is 

used in the NTI. 

NTI MESSAGE SEQUENCES 

There are three types of message sequences used with the NTI excluding error condi

tions: read, write, and reset. 

READ SEQUENCE 

A read sequence means that the NTI must extract data from a specified location or 

locations in SEU memory. The procedure is initiated by the remote terminal issuing 

a four-bit function code of 0101 2 (within the read request message sequence) to the NTI. 

After processing the read request, the NTI responds to the remote terminal with the 

read data message. 

The order of events in a read request message sequence are given in Table 2-28 and 

occur as listed. When the sequence number in the read message sequence has been 

received, the NTI then receives the SEU address information. At the end of the ad

dress field, both an even parity word and a CRC word are received from the remote 

terminal and are used to check all information received except the synchronizing flags. 

After the CRC character, a final flag character is received to indicate the end of the 

transmission. 

After the NTI processes the read request, it transmits a request to send signal to the 

local modem and then waits for a carrier on signal from the local modem. After a 

50-microsecond delay, the carrier on signal becomes active, the NTI begins trans

mitting synchronizing flags, and the remote terminal sends the read data message re

sponse which follows the sequence listed in Table 2-29. 
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TABLE 2-28. REMOTE TERMINAL READ REQUEST MESSAGE SEQUENCE 

No. of 
Bits 

8 

8 

4 

4 

16 

16 

16 

16 

16 

8 

No. of 
Bits 

8 

8 

4 

4 

16(n) 

16 

8 

60405000 A 

Name 

Flag 

Terminal address 

Function 

Sequence number 

SBU starting address 

Complement of SBU 
starting address 

Complement of SBU 
terminating address 

Even parity check 

CRC 

Flag 

Definition or Function 

Synchronizing character 

Address of the remote terminal to receive the 
frame 

Read 

Count of the number of transfers (messages) the 
NTI has transmitted 

Any address in SBU memory from which data is 
extracted 

Ones complement of the SBU starting address 

Ones complement of the SBU terminating ad
dress for the data field in a read data message 

Checkword generated on the previous 64 bits by 
the remote terminal and checked in the NTI 

Cyclic redundancy check generated by the re
mote terminal on the previous 80 bits and checked 
in the NTI (not including inserted zeros) 

Synchronizing character used to terminate a 
message 

TABLE 2-29. READ DATA MESSAGE RESPONSE SEQUENCE 

Name Definition or Function 

Flag Synchronizing character 

Terminal address Unique address number of the terminal to re-
ceive the frame 

Response Answer the NTI sends to the terminal requesting 
data; it can be either an accept with data to follow 
or a reject 

Sequence number Count of the number of transfers (messages) the 
NTI has processed 

Data field Data read from SBU memory and transmitted to 
remote terminal in 16-bit multiples, two words 
minimum and up to 2048 words, maximum 

CRC Cyclic redundancy checkword generated by the 
NTI and checked by the remote terminal 

Flag Synchronizing character used to terminate the 
message 
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WRITE SEQUENCE 

A write sequence operation is initiated when a four-bit function code of 11012 is sent by 

the remote terminal to the NTI. The code is transferred to the NTI via the write 

request message sequence (Table 2-30). After processing the write request, the NTI 

responds to the remote terminal with the appropriate response sequence (Table 2-31). 

After the NTI decodes the write function, it receives SEU address location information 

and performs an even parity check on all information except the synchronizing flags. 

The data field follows the parity word and can be any size (in increments of 16-bit 

words) up to one page (2048 words). The 16-bit CRC character checks all information 

received from the remote terminal. The remote terminal then turns the carrier off 

and the NTI then sends an accept after a 50-microsecond delay to the remote terminal, 

provided no errors were detected in the data received. The accept (or control infor

mation) is followed by a 16-bit CRC character for all information transmitted (except 

synchronizing flags) plus a synchronizing flag to end the transmission. 

For each message received from the remote terminal, the NTI must send an appropriate 

response as to the status of the message. Table 2-31 lists the steps in order for a 

response sequence. 

RESET SEQUENCE 

If the remote terminal detects a sequence error either by receiving a reject from the 

NTI or by analyzing received information, it issues the reset function (01102 ) to the 

NTI. Table 2-32 lists the steps in order for a reset message sequence. 

After the NTI receives and decodes the reset function, it receives SEU address infor

mation which is ignored. At the end of the received information, the NTI performs 

an even parity check and a CRC character check. After the flag is received to in

dicate the end of transmission, the remote terminal turns the carrier off in the remote 

modem. The NTI activates request to send, and after a 50-microsecond delay, begins 

sending synchronizing flags. The NTI then transmits the accept response for the re-

set function, clears the sequence number, and sends a CRC character and a synchronizing 

flag to the remote terminal to end the transmission. Format of the acknowledgement 

message sent to the remote terminal in response to the reset function is listed in 

Table 2-33. 
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No. 

No. 

TABLE 2-30. REMOTE TERlVUNAL \VRITE REQUEST MESS.AGE SEQUENCE 

of Bits 

8 

8 

4 

4 

16 

16 

16 

16 

16 

16 

8 

Name 

Flag 

Terminal 
address 

Function 

Sequence 
number 

SEU starting 
address 

Complement 
of SEU 
starting ad
dress 

Complement 
of SEU ter
minating ad
dress 

Even-parity 
data check 

Data field 

CRC 

Flag 

Definition or Function 

Synchronizing character 

Unique address number of the terminal sending the frame. 

Write 

A count of the number of transfers (messages) the NTI has 
processed. This count in the incoming message is com
pared to the count in SEU memory. If they are not equal, 
a sequence error is recorded. 

Any address in SEU memory where the data field is written. 

Ones complement of the SEU starting address. It verifies 
that the SEU address register contains the correct ad
dress. 

Ones complement of the SEU terminating address. 

Checkword generated on the previous 64 bits from the re
mote terminal and checked in the NTL 

Multiples of 16-bit words up to 2048 words in length from 
the remote terminal. 

Cyclic redundancy checkword generated by the remote 
terminal and checked by the NTI. 

Synchronizing character to terminate the incoming message. 

TABLE 2-31. NTI RESPONSE SEQUENCE TO WRITE REQUEST MESSAGE 

of Bits Name Definition or Function 

8 Flag Synchronizing character 

8 Terminal ad- Unique address of the remote terminal receiving the 
dress acknowledgement 

4 Response Answer that the NTI sends to the remote terminal sending 
the data; it can be either an accept or reject. 

4 Sequence Transfer (message) count of the acknowledgement 
number 

16 CRC Cyclic redundancy checkword generated by the NTI and 
checked by the remote terminal 

8 Flag Synchronizing character used to terminate the message 
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TABLE 2-32. REMOTE TERMINAL RESET MESSAGE SEQUENCE 

No. of Bits Name Definition or Function 

8 Flag Synchronizing character 

8 Terminal Unique address of the remote terminal sending the frame 
address 

4 Function Reset 

4 Sequence Count of the number of transfers the NTI has processed 
number 

16 SBU starting Any address in SBU memory 
address 

16 Comple- Ones complement of the SBU starting address 
mented SBU 
starting ad-
dress 

16 Comple- Ones complement of the SBU terminating address 
mented SBU 
terminating 
address 

16 Even parity Check performed on the previous 64 bits 
check 

16 CRC Cyclic redundancy check performed by the NTI 

8 Flag Synchronizing character used to end the message 

TABLE 2-33. NTI RESET ACKNOWLEDGE MESSAGE SEQUENCE 

No. of Bits Name Definition or Function 

8 Flag Synchronizing character 

8 Terminal Unique address of remote terminal to receive the frame 
address 

4 Response Answer that the NTI sends to the connected terminal; it 
may be either an accept or a reject. 

4 Sequence Reset to zero 
number 

16 CRC Cyclic redundancy check generated by the NTI and checked 
by the remote terminal 

8 Flag Synchronizing character used to terminate the message 
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NTI RESPONSES 

In response to a function, the NTI can respond with an accept code, an accept code with a 

data field to follow, or a reject code if an error was detected. 

ACCEPT CODE (00012) 

This response is transmitted to the remote terminal as a four-bit code and indicates 

that no error conditions were detected during the previous transmission from the re

mote terminal to the NTI. 

ACCEPT WITH DAT A FIELD CODE (1001 2) 

This response is transmitted to the remote terminal during a read sequence. After the 

NTI receives the appropriate control information, it transmits this accept response 

followed by the transmission of serial data. 

REJECT CODE (00112) 

The NTI transmits this response as a four-bit function code after a transmission from 

the remote terminal resulted in an error condition. The response is sent to the remote 

terminal as serial data. The seven error conditions which cause a reject are: 

Illegal function 

Memory parity error on read previous sequence 

Sequence compare error 

Starting address and complement starting address error 

Header parity error 

Page boundary reached on write function 

Cyclic redundancy error 

ERROR CONDITIONS 

Although there are many possible error conditions that can cause the NTI to send a 

reject code or to terminate a transmission, 12 representative error conditions are 

listed and explained in Table 2-34. Since no status is available, detection of an error 

is confirmed only by a reject or no response at the terminal. No attempt is made by 

the hardware to differentiate between the types of errors. 
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Type of Error 

Illegal function 

Memory parity 
error on read 
previous sequence 

Sequence compare 
error 

Starting address 
and complement 
starting address 
error 

Header parity 
error 

Page boundary 
reached on write 
function 

Cyclic redundancy 
error 

Carrier drop during 
address sequence 

Insufficient data on 
write function 

Seven ones detected 
during an input 
operation 

2-164 

TABLE 2-34. NTI ERROR CONDITIONS 

Meaning 

A function other than read, write, or 
reset was decoded from the four function 
bits. 

A parity error was detected while read
ing the sequence number from memory 
for that terminal. 

A lost message is indicated because the 
sequence number of the message and the 
sequence number in SBU core were not 
equal. 

After the starting address is loaded into 
the SBU starting address register, it is 
returned to the NTI in ones complement 
form (return address). This comple
mented starting address is compared with 
the return address from the SBU. If they 
are not equal, an error has occurred. 

This error occurs during an even parity 
check on the 64 serial data bits following 
the flag. 

This error occurs when a page boundary 
is reached before the current address 
equals the terminating address. 

This type of error occurs if data or a re
ject response is transferred incorrectly. 

The address sequence contains the ter
minal and the SBU addresses both of 
which reside in the 64 bits following the 
synchronizing flag. If the carrier from 
the modem drops during this sequence, 
an error occurs. 

If the data stream stops or a flag is 
sensed before the current SBU address 
equals the terminating SBU address, an 
error occurs. 

This error is caused by a malfunction at 
the transmitting terminal since seven 1 's 
are never to be sent as data. The NTI 
clears its synchronized condition and tim
ing chain. 

Response to Terminal 

Reject 

Reject 

Reject 

Reject 

Reject 

Reject 

Reject 

No response, and NTI 
terminates operation 

No response 

No response 
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TABLE 2-34. NTI ERROR CONDITIONS (Contid) 

Type of Error Meaning Response to Terminal 

Memory parity If an SEU memory parity error is de- No response, and NTI 
error during tected while the NTI is transmitting data terminates transmission 
read function to a terminal, transmission is stopped 

immediately and the CRC character is 
deleted. 

Page boundary Data field is limited to one page. If the No response, and NTI 
reached on read read data field crosses a page boundary, terminates transmission 
function transmission terminates with a CRC as 

if the terminating address was reached. 

CYCLIC REDUNDANCY CHECK 

Data checking procedures are based upon the transmission of redundant information 

with each transmission to enable the receiving party to detect errors. The CRC 

accumulation starts with the first bit following the flag sequence. All bits except the 

inserted 0-bit following the five one-bits are included in the accumulation. After the I 
last information bit is received, the contents of the shift register represents the coeffi

cient of the remainder polynomial. The checkword can be shifted out serially and 

appended to the data field. When data is received, data and the checkword are pro

cessed through the CRC generator. If the data is correct, the remainder is zero. 
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GENERAL 

This section describes the functions and programming characteristics of the STAR 

station control units. Each programmable unit within the SCU is described with the 

exception of the BC. Since the BC is used in many applications, it is covered in a 

separate BC reference manual (refer to preface for publication number). 

MICRODRUM SUBSYSTEM AND CRT DISPLAY 

The microdrum subsystem (Figure 3-1) consists of a rotating magnetic memory (micro

drum) supported by the drum and display logic which in turn communicates with the 

BC via normal input and output channels. Although not a part of the microdrum sub

system as such, the CRT display is inseparable from the microdrum in that the CRT 

is controlled by the same logic and the microdrum stores the data which is displayed 

on the screen of the CRT. 

Operations of the microdrum are governed by a number of control signals and normal 

channel bits exchanged with the BC. 

ORGANIZATION OF DATA ON MICRODRUM 

Data is recorded serially on the microdrum, bit by bit, on one track at a time. Each 

track is divided into 18 sectors each of which may contain or store 36 or 64 16-bit 

words per sector. Normally, a sector is the smallest addressable unit of data. 

Thirty-four tracks (not including a track for autoloading and a track for CRT refreshing) 

are available for general purpose recording. Therefore, each track may contain 1152 

16-bit words except the CRT refreshing track which may contain a maximum of 648 

16-bit words. Each sector of the CRT refreshing track is displayed as a separate line 

on the CRT. Generally, track 2B is used for the memory refreshing track, track 2A 

is used for device status and other maintenance data, and track 28 usually contains the 

map of how the function keys are defined. . A brief summary of microdrum track 

assignments is as follows: 
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34 general purpose recording tracks,, 1152t words/track 

1 CRT refresher track, 648 words/track 

1 .autoload program track, 1152 words /track 

36 addressable tracks Total 16-bit words 

2 spare tracks 

2 control tracks 

40 total tracks per microdrum 

648 

1,,152 

40, 968 

Generally,, the four principal functions of the microdrum are as follows: 

• Provides auxiliary storage for the BC (34 tracks available). 

• Provides an autoload track reserved for permanent storage of a program that 

can be automatically transferred to BC memory. 

• Provides for the storage of diagnostic programs. 

• Provides a CRT refresher track to enable a continuous display of data on the 

CRT. 

I 

The average access time is 8. 4 milliseconds and the maximum access time is 16. 7 milli- I 
seconds. The transfer rate is l megabit per second. 

MICRODRUM/BC SIGNALS 

The following signals or data bits are exchanged between the normal input and output 

channels of the BC, the drum and display logic,, the microdrum,, and the CRT display. 

Refer to Figure 3-2. 

OUTPUT DATA 

Sixteen bits of data are sent by the BC over NOC-0 to the drum and display logic and 

ultimately to the microdrum. 

t Based on 18 sectors /track; 64 16- bit words I sector 1152 words/track. 
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DATA MODE 

This signal is sent to the drum and display logic via NOC-1, bit O and determines 

whether the microdrum subsystem will operate in the display mode or data mode. If 

the BC puts a 1 on this line, the data mode is specified and a 0 indicates the display 

mode. The two modes of operation are discussed in more detail in subsequent para

graphs of this section. 

WRITE REQUEST 

This signal (NOC-1, bit 1) is a pulse which is used by the BC to transfer each output 

word to the microdrum. 

READ REQUEST 

This signal is a pulse sent to the drum and display logic via NOC-1, bit 2 and informs 

the microdrum subsystem that the BC is ready to accept a data word from the micro

drum. 

SECTOR ADDRESS 

These five bits (NOC-1, bit 3 through 7) are used by the drum and display logic to 

select a particular sector on one of the microdrum tracks. 

CHARACTER MARK 

This signal (NOC-1, bit 8) specifies the placement of the cursor (or entry mark) under 

either the odd or even character of the word specified by the address lines. The cursor 

is placed under character 0 (even) if this line is a 0 or under character 1 (odd) if this 

line is a 1. 

60405000 A 3-5 



WORD ADDRESS 

These seven bits (NOC-1, bits 9 through F) indicate the particular word within a sector 

that will be read from or recorded on the microdrum. This signal is used primarily 

in the display mode of operation. 

CHECKSUM MODE 

This signal (NOC-3, bit O) indicates that a checksum word can be written on the end 

of a record. It also enables the busy signal to switch states. 

DEADMAN STROBE 

This signal (NOC-3, bit 5) clears the time-out circuit started by the index mark signal 

on each drum revolution. If the timeout expires, the BC is stopped, the normal 

channels are cleared, and the ALERT light and the audible buzzer on the keyboard 

are activated. 

ALERT INDICATOR 

This signal (NOC-3, bit 6) sent by the BC, lights the ALERT indicator on the keyboard 

and indicates that the BC has a message ready for trans miss ion to the display terminal. 

BUZZER 

This signal (NOC-3, bit 7) sent by the BC to the keyboard, sounds the audible alarm 

on the keyboard. 

LOCKOUT KEYBOARD 

This signal (NOC-3, bit 8) originates in the BC or from the keyboard lockout switch on 

the station control panel and lights the LOCKOUT indicator on the keyboard. It informs 

the operator that the keyboard may not be used to enter data into the system. The 

lockout occurs by a combination of logic circuit and program functions and is, therefore, 

electronic and not a physical disengaging of keys on the keyboard. 
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COMPARE LOCKOUT 

This signal (NOC-3, bit 9) disables the drum address compare circuits allowing continuous 

reading or writing on the microdrum. The BC must assume complete control during 

this mode of operation. 

TRACK (HEAD) ADDRESS 

These six bits (NOC-3, bits A through F) are sent by the BC to select any one of 36 

tracks on the microdrum. 

INPUT DATA 

Sixteen bits of data are collected from the microdrum via NIC- 0. 

DRUM BUSY 

This pulse, sent to the BC via NIC-3, bit 0, indicates that the microdrum is preparing 

to perform an operation such as read, write, or autoload; it, therefore, cannot accept 

additional commands until the current operation is completed. While this pulse is 

active, there must be no changes on any line from the BC to the drum and display 

logic. The drum busy pulse becomes active each time a new operation is begun. 

MICRODRUM OPERATIONS 

The following operations can be performed under control of the BC. 

WRITE 

Records data from the BC into a specified sector or word location on the microdrum. 

The sector or word location is specified by an address sent from the BC at the begin-

ning of the write operation. \ 
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A write lockout feature can be used to inhibit writing on 24 (008 through 27 8 ) of the 

36 tracks, if desired. The procedure is initiated by the operator pressing the WRITE 

LOCKOUT switch on the SCU control panel. 

The write operation can be performed in either the data or display mode. In the data 

mode, bits of information are packed (no spaces between words) on the microdrum 

and a full sector (64 16-bit words) is the smallest practical unit of data that is re

corded. 

In the display mode two spaces equal to six characters each form a parenthesis around 

each word. Therefore, a single 16-bit word can be stored within a sector without 

disturbing the remainder of the sector. The CRT refresher track is the only track 

that uses the display mode in a write operation. 

Data cannot be recorded on the autoload track from the BC in the normal manner. A 

special procedure is used to write into this track from the paper tape reader on the 

portable maintenance console. 

During a write operation, data is sent to the microdrum from the A register in the BC. 

A separate output-from-A instruction is executed to transfer each 16-bit word. 

READ 

This operation is the transfer of data from any sector or word on the microdrum to 

BC. In either the data or display mode, a read operation can be specified to begin 

at any word posit ion within a sector. 

During a read operation, input data flows to the A register in the BC. A separate 

input-to-A instruction is executed for each 16-bit word transferred. 

In either a read or write operation, the BC must supply a starting address at the 

beginning of the operation. Words are then read or written from sequential locations 

beginning with the starting address supplied by the BC. 

AUTOLOAD 

The microdrum subsystem provides two methods for autoloading its host station; local 

or remote. In the local autoload mode, data is read from track 0 on the microdrum 

and loaded into the first 1152 locations (0000 through 480 16) of BC memory. In remote 
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autoload mode,, data is transferred from a higher level processor into the same first 

1152 locations of BC memory. In both modes,, data is transferred to the BC through 

the block transfer channel. Selection of the autoload mode of operation is made via 

LOCAL/REMOTE and AUTOLOAD switches on the SEU and SCU, respectively. The 

AUTOLOAD MATRIX and HEAD SELECT switches on the SCU control panel may be set 

so that the autoload data may be loaded into BC memory from tracks 0,, 1, 2, 3, 20,, 

21, 22, or 23. 

CRT DISPLAY /KEYBOARD INTERFACE 

The drum and display logic provides the interface between the BC and the display/key

board. Data which is to be displayed is formatted by the logic and written (in display 

mode) on the microdrum usually from refreshing track 2B. The data is then read back 

and used to continuously refresh the display. Other tracks not available for general 

recording are 2A which contains maintenance information and device status and track 

28 which contains a map of how function keys are defined. Operator inputs from the 

keyboard are read into the BC via the normal input channels, written on the CRT re

freshing track on the microdrum, and then displayed on the CRT. The following signals 

are used at this interface. 

DISPLAY SIGNALS 

There is one line which carries signals from the drum/ display logic to the CRT (refer 

to Figure 3-1). 

KEYBOARD SIGNALS 

There are 15 lines which carry keyboard data codes and function signals from the key

board(s) to the BC. These signals pass through the drum/ display logic to the BC via 

NIC-1. The BC uses NOC-3, bits 6, 7, and 8 to send control information to the 

selected keyboard (refer to Figure 3-3). 

DISPLAY OPERATIONS 

The BC program must contain the proper instructions to write data on the microdrum 

or to display data on the CRT. There are two general modes (data and display) of 

operation available to the users of peripheral subsystems such as those described in 

section 1 of this manual. The various aspects of each mode are described in the 

following paragraphs. 
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Figure 3-3. Keyboard/BC Word Formats 

DAT A MODE ADDRESSING 

The data mode of operation is initiated by an instruction from the BC which sets the 

data mode line (NOC-1, bit O) to a 1. Normally, the smallest segment of data 

addressed in the data mode is a sector. To accomplish this function, the BC places 

a head (or track) address, a word address (all zeros), and a sector address on the 

address lines and then sets the address compare lockout bit to a 1 (NOC-3, bit 9). 

In the data mode, 16-bit bytes are stored end-to-end on the drum. That is, there are 

no spaces left between words. If word addressing is used, the word immediately pre

ceding the addressed word is destroyed. If data is not transferred to the end of the 

sector, all data previously recorded on the remaining portion of the sector will be of 

no meaning. 
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DATA MODE WRITE SEQUENCE 

To perform this sequence, the BC places the address information on the address lines, 

sets the data mode line (NOC-1, bit 0) to a 1, places data on the data lines, and sends 

a write request (NOC-1, bit 1) to the microdrum. The drum busy status bit (NIC- 3, 

bit O) then goes to a 1. When the drum busy status goes to 0, the BC may drop its 

write request, place new data and address information on the normal channel lines, and 

renew its write request. The write operation is terminated if the BC does not renew 

its write request within 14 microseconds in data mode, and within 24 microseconds 

in display mode. If the complete sector is not filled with data, the data writer stays 

on until sector time and destroys any data previously recorded on that portion of the 

microdrum. 

DAT A MODE READ SEQUENCE 

The read sequence is identical to the write sequence except that the BC sends a read 

request (NOC-1, bit 2) to the microdrum instead of a write request for each 16- bit word 

read in from the microdrum. The drum and display logic then sends the drum busy 

signal to the BC. When the desired data is on the data lines, the drum busy signal goes 

to a O. When the BC has accepted the data, it drops its read request signal to the 

drum. Therefore, it must reactivate read request and update the address lines in order 

to collect the next data word from the drum. 

If only sector addressing is used, the address compare signal is generated at sector or 

index time and the bit counter is preset to 148 . Also, the drum busy signal is not 

dropped until the current operation is complete. 

DISPLAY MODE ADDRESSING 

The display mode is initiated by setting the data mode line (NOC-1, bit 0) to a 0. 

Display mode addressing is identical to that for data mode addressing except that there 

are only 36 words per sector. Words are separated by 12 bit times so that each word 

(two characters) is separately addressable. As in the data mode, the address for a 

read operation is always one greater than the address for a write operation. When 

reading a complete sector, address 0 is inhibited so that the original contents of the 

shift register is discarded. Word 0 (address 1) contains the active mark and the last 

three words overlap the trace time. These four words are not displayed but can be 

used to store information on the microdrum. 
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DISPLAY MODE WRITE SEQUENCE 

To perform this sequence, the BC places the address information on the address lines 

(NOC-1 ), sets the data mode line to a 0, places a 16-bit data word on the data lines, 

and sends a write request (NOC-1, bit 1) to the microdrum. Address compare lockout 

(NOC-3, bit 9) can also be set to a 1 to select word addressing if desired. If word 

addressing is selected the BC must send a word address in addition to a sector address. 

If word addressing is not selected, the BC sends only the sector address. Head selec

tion in the display mode is identical to that used in the data mode. 

If data from the keyboard is being written on the drum, the BC program must read in 

each 8-bit character from the keyboard, pack two 8-bit characters into a 16-bit word, 

and then write each word on the drum. The characters appear on the display as they 

are written on the drum. To indicate visually that a line is being written, the BC 

program can set bit 8 of word 00 in the sector being written. This will cause an 

active mark (a period) to be displayed at the end of the corresponding line on the CRT. 

The BC can also set the character mark signal (NOC-1, bit 8). If this signal is a 0, 

the cursor is placed under the even character (character 0 of the two- character word) 

of the word being written and displayed. If the signal is a 1, the cursor is placed 

under the odd character (character 1 of the two-character word) being written and 

displayed. 

DISPLAY MODE READ SEQUENCE 

The read sequence is identical to the write sequence except that the BC sends a read 

request to the drum rather than a write request. 

DISPLAY MODE CHARACTER GENERATION 

Data from the microdrum display track is translated by the logic circuits into characters 

of the ASCII 64-character subset. Each of the 16-bit words on the microdrum contains 

two 8-bit characters. The display will hold 18 lines of data with 64 characters per line. 

Since each line is equivalent to one sector on the drum track, the display will hold one 

complete track of data. However, the first word and the last three words of each 

sector are not displayed. 

except 2A, 2B, and 28. 
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Tracks usually used for display purposes are all tracks 
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TYPICAL PROGRAMMING SEQUENCES 

The following procedures indicate an acceptable sequence of programming steps for the 

microdrum. The first few steps apply to the general set-up procedure prior to trans

ferring data in either a read or a write operation. 

SELECTION OF DESIRED MICRODRUM TRACK (HEAD) 

1. If desired head is same as current head selected, proceed to Establishing 

Starting Sector and Word Address For Data Transfer. If not, continue to 

step 2. 

2. Select head 008 using NOC-3, bits A through F (10 through 15) to activate 

head change delay in microdrum. 

3. Select desired head (track on microdrum) using NOC-3, bits A through F. 

ESTABLISHING STARTING SECTOR AND WORD ADDRESS FOR DATA TRANSFER 

1. Adjust address if in read and/ or display mode. 

2. Transfer sector address to microdrum via NOC-1, bits 3 through 7, and 

transfer word address to microdrum via NOC- 1, bits 9 through F. 

DATA TRANSFER 

1. If in checksum mode, proceed to Checksum Read or Write Mode. 

2. If in word mode, proceed to Reading or Writing in Word Mode. 
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3. ff data mode is desired set NOC-1, bit O; set NOC-3, bit 9 (compare lockout), 

and proceed to Reading or Writing in Data Mode. 

4. ff in display mode for either read or write proceed to Reading or Writing in 

Data Mode. 

READING OR WRITING IN DAT A MODE 

1. If in write mode, proceed to step 7. 

2. Clear and set read request via NOC-1, bit 2. 

3. Check that drum busy is equal to zero via NIC-3, bit O. 

4. Transfer data to BC via NIC-0, bits 0 through 15. 

5. If read operation is not complete, repeat steps 2 and 4. 

6. Proceed to Terminating Microdrum. 

7. If in write mode, transfer data to microdrum via NOC-0, bits 0 through 15. 

8. Clear and set write request via NOC-1, bit 1. 

9. Check that drum busy is equal to zero via NIC-3, bit O. 

10. If write operation is not complete, repeat steps 7 through 9. 

11. Proceed to Terminating Microdrum. 

CHECKSUM READ OR WRITE MODE 

1. Set checksum mode NOC-3, bit O to 1, set checksum word address in memory to 

zero. ff in data mode, set data mode via NOC-1, bit 0 and set compare lock

out via NOC-3, bit 9. 

2. ff in write mode, proceed to Checksum Write Mode. 

3. Set read request via NOC-1, bit 2. 

4. Check that drum busy is equal to one via NIC-3, bit O. 

5. Collect data from microdrum and add amount of data collected to checksum 

word total. 
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6. If data transfer is complete, proceed to step 12. If not, continue with step 7. 

7. Check that drum busy is equal to zero via NIC-3, bit O. 

8. Collect data from microdrum and add amount of data collected to checksum 

word total. 
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9. If data transfer is not complete go back to step 4. 

10. Wait for drum busy to equal 1 (NIC-3, bit 0). 

11. Proceed to step 13. 

12. Wait for drum busy to equal 0 (NIC-3, bit 0). 

13. Transfer checksum word from microdrum to BC. 

14. Compare transferred checksum word with generated checksum word. 

15. Proceed to Terminating Microdrum. 

CHECKSUM WRITE MODE 

1. Transfer data (NOC-0, bits 0 through 15) to microdrum and add amount of 

data transferred to checksum word total. 

2. Set write request via NOC-1, bit 1. 

3. Wait for drum busy to equal 1 (NIC-3, bit 0). 

4. Transfer data via NOC-0, bits 0 through F and add amount of data transferred 

to checksum word total. 

5. If data transfer is complete, proceed to step 11. 

6. Wait for drum busy to equal 0 (NIC-3, bit O). 

7. Transfer data via NOC-0, bits 0 through F and add amount of data transferred 

to checksum word total. 

8. If data transfer is complete proceed to step 9. If not repeat steps 3 through 7. 

9. Wait for drum busy to equal 1 (NIC-3, bit 0). 

10. Proceed to step 12. 

11. Wait for drum busy to equal 0 (NIC-3, bit 0). 

12. Transfer checksum word to microdrum via NOC-0, bits 0 through 15. 

13. Wait for logic circuits to write checksum on microdrum (14. 4 milliseconds). 

14. Proceed to Terminating Microdrum. 

READING OR WRITING IN WORD MODE 

1. If in display mode, proceed to step 11. 
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2. If in write mode, proceed to Terminating Microdrum (Attempting to do a write 

operation in the word mode is illegal). 

3. For read mode, set read request (NOC-1, bit 2) and data mode (NOC-1, bit O). 

4. Set return from monitor or control program to continue with step 6. 

5. Exit to monitor or control program. 

6. Collect data (NIC-0, bits 0 through F). 

7. If data collection is complete, proceed to Terminating Microdrum. If not, 

continue with step 8. 

8. Update microdrum sector and word address. 

9. Transfer sector address (NOC-1, bits 3 through 7) and word address (NOC-L 

bits 9 through F) to mkrodrum. 

10. Clear and set read request (NOC-1, bit 2 ). Repeat steps 4 through 7. 

11. If in read mode, set read request. Repeat steps 4 through 7. 

12. Transfer data to microdrum. 

13. Set write request (NOC-1, bit 1 ). 

14. When returning from monitor or control program continue with step 16. 

15. Exit to monitor or control program. 

16. Clear write request. 

1 7. If data transfer is complete, proceed to Terminating Microdrum. 

18. Update sector and word addresses (NOC-1, bits 3 through 7 and 9 through F,, 

respectively). 

19. Transfer sector and word address to microdrum. 

20. Transfer 16 data bits (NOC-0, bits 0 through F) to microdrum. Repeat steps 

13 through 20. 

TERMINATING MICRODRUM 

1. Clear, read, write, and data mode requests (NOC-1, bits 0, 1, 2 ). 

2. Clear checksum mode select (NOC-3, bit 0) and compare lockout (drum) select 

(NOC-3, bit 9). 
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D!SPLA Y SETUP 

1. Select display track (NOC-3, bits A through F). 

2. Reset current head selected. If desired head is same as current head selected, 

proceed to Establishing Starting Sector and Word Address for Data Transfer. 

3. Transfer sector address (NOC-1, bits 3 through 7 ), word address (NOC-1, 

bits 9 through F, and character mark (NOC-1, bit 8) to microdrum. 

4. Exit to program that originated display request. 

ENTRY KEYBOARD 

The keyboard used in the SCU is illustrated in Figure 3-4, and generates character 

codes for the 64 characters in columns 2, 3, 4, and 5 (refer to Table 3-1) of the 

ASCII character coding set. Figure 3-4 also lists the normal channels used for the 

transfer of each bit. 

The keyboard also generates function codes for the function keys listed in Table 3- 2. 

Either character or function codes are transferred to the BC via NIC-1, bits 1 through 

7. Codes for characters sent to the BC are accompanied by the data strobe signal 

(NIC-1, bit B). 

KEYBOARD CONTROL KEYS 

Each of the keyboard control keys places an octal code on the character I function lines 

when pressed, and each key is used for a specific purpose in program control. Table 

3-2 lists each key, its hexadecimal equivalent, and an application pertaining to program 

control. 

KEYBOARD INTERFACE SIGNALS (TO NIC} (Refer to Figure 3-4) 

CHARACTER FUNCTION/CODES 

These seven lines (bits 1 through 7) are used to carry the function codes or character 

codes from the keyboard to normal input channel 1. 

ALARM DISABLE (ALERT) 

This signal is transmitted when the ALERT pushbutton switch is pressed. 
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FUNCTION KEYS 

( 

9 ~J 

0 
LOCKOUT 

--- MODE KEYS 

MARK KEYS 

Figure 3-4. SCU Keyboard and I/O Signals 
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TABLE 3-1. ... ~ ... sen CODING SET FOR KEYBOARD 

b7 0 0 1 1 

b6 1 1 0 0 

b5 0 1 0 

Bits b4 b3 b2 b 1 2 3 4 5 

0 0 0 0 0 SP 0 @ p I 
0 0 0 1 1 1 A Q 

0 0 1 0 2 2 B R 

0 0 1 1 3 # 3 c s 

0 1 0 0 4 $ 4 D T 

0 1 0 1 5 % 5 E u 

0 1 1 0 6 & 6 F v 

0 1 1 1 7 7 G w 

1 0 0 0 8 8 H x 

1 0 0 1 9 9 I y 

1 0 1 0 1 0 
,,, J z '•' 

1 0 1 1 1 1 K 

1 1 0 0 12 < L I 

1 1 0 1 1 3 M ] 

1 1 1 0 14 :!llll!lll!lllllllllllllilll! llill!lllllllllllll!l!llll!I 
> N /\ 

1 1 1 1 15 i!lllll!lllllllillllillllllllil· !lllllllll!ll:lllllllllllll! I ? 0 

Not Used Not Used 
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TABLE 3-2. KEYBOARD CONTROL KEY FUNCTION CODES 

Function 

CLEAR 

LINE CLEAR 

INTER 

(Interrupt) 

NEW LINE 

RESET 

Entry mark keys 

t .... 
..._ 

+ 
Function keys 

Fl 

F2 

F3 

F4 

F5 

F6 

F7 

FB 

F9 

FO 

Mode switches 
1 
2 
3 
4 

Hex 
Code 

00 

03 

Software Application 

Clears display and places entry marker in first 

character posit ion of line without affecting dis

played area. 

Clears an entry line and places entry marker in first 

character position of line without affecting dis

played area. 

02 Signals BC to read active lines on display and 

to remove active marks. 

OA Signals the software that the keyboard entry is 

complete. 

lC 

08 

OB 
11 

12 

71 

72 

73 

74 

75 

76 

77 

78 

79 

70 

Places entry marker in first character position 

of data field without affecting display data. 

No response 

These keys advance the cursor one character position 
left or right at a fixed rate without affecting the dis
played area. 
No response 
Functions unassigned; however, functions such 

as insert, delete, etc., can be used. 

Functions unassigned; however, modes such as 

off-line, on-line, etc., could be assigned. 
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CONTROL PANEL LOCKOUT 

This signal indicates the position of the key-operated PANEL LOCKOUT switch on the 

SCU control panel. A 1 indicates Refer to section 5 

of this manual for a list of SCU control panel switches affected by this switch. 

KEYBOARD LOCKOUT SWITCH 

When the KEYBOARD LOCKOUT switch on the SC U control panel is ON, this signal sets 

bit A of NIC-1. The program then locks out that portion of the display keyboard which 

is to be protected in the connected station. 

REPEAT KEY 

Bit 9 of NIC-1 sets when this key is pressed. Repeats previous entry every 500 milli

seconds when pressed. If there is no previous entry, the repeat command flag is set. 

DATA STROBE 

This bit accompanies the character codes listed in Table 3-2 when a character key is 

pressed. 

MODE SIGNALS 

These four lines transmit the signals assigned to the individual MODE switches when 

the switches are pressed. 

KEYBOARD INTERFACE SIGNALS (FROM NIC) (Refer to Figure 3-4) 

ALERT 

This signal lights the ALERT indicator on the keyboard. This signal can originate in 

a BC normal output channel or as the result of a deadman logic timeout (refer to Start 

Deadman Timeout for details). 

BUZZER 

This signal sounds the audible alarm in the keyboard and can originate in a BC normal 

output channel or as the result of a deadman logic timeout. 

LOCKOUT KEYBOARD 

This signal lights the LOCKOUT indicator on the keyboard and indicates that the key

board cannot be used. The signal originates in the BC or at the keyboard lockout 

switch on the station control panel. 
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SCU B COUPLER INTERFACE 

The B coupler in a SCU provides an interface between the BC block transfer channel in 

the SCU and a STAR data channel. The coupler forms the B (active) end of the STAR 

channel. Figure 3-5 shows the relationship of the SCU B coupler to other elements in 

the SCU. 

STATION CONTROL UNIT 

BUFFER 

CONTROLLER 

C CONTROL 
N Hi------
0 A BITS 

B 

R N STATUS 
MN------
A E BITS 
L L 

KEY: 
~ STAR DATA CHANNEL 

--, 
I 
I 
I 

I 
I 
I 
I 

ANY 

STAR 

A 

INTERFACE 

Figure 3-5. SCU B Coupler System Relationship 
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In SCC-onlv stations (such as the unit record station), tne B coupler provides a hi

directional data path to an HLP as shown in Figure 3-6. This arrangen1ent allows 

the SCI' to read or \Vrite memory in the HLP. 

SBU IN HIGHER -LEVEL STATION SCU - ONLY STATION 
----------1 ,----------

MEMORY 

- --, 
I 

I 

I 

I 
t- - ---i 

' 

I SBU I B 

I PERI PH ERALl~~~~:88~~~88:~~:88~~COUPLER 
: INTtRFACE : 

L ___ _J 
I I 
I I 

______ _J I 
L 

_________ _J 

KEY: 
~ STAR DATA CHANNEL 

Figure 3-6. B ('oupler Lsecl in SCT-Only Station 

r------

BUFFER 
CONTROLLER 

L ______ _ 

In SCT/SBL stations (examples: paging station, disk station) the B coupler pro\·irles 

a path to the SBC that allows the SC l · to ·write into or rearl from SH t' m em or.\-. 

Figure ~1-7 shows this arrang·emcnt. 

One or more B couplers arc present in all SC 1·s. l·p to four B couplers can be in-

stalled in a SCT, however, onl.Y one can transfer data at a gi\·cn time. A select code, 

issued on the normal channels, allmvs the BC, in the SCT, to select one of the couplers. 

In SCl--only stations a secondar.Y function of the H coupler is to allo\v autoloading of 

the SCT memory across the STA H data channel. 

Operation of the B coupler is controllcci 

control re spons ibil ities of the SCT · are: 
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the HC \'ia normal channel bits. The main 
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• Issue a memory address to the A end of the channel. This address specifies 

the beginning of the area in A memory that the SCU wishes to- read or write. 

• Issue a function code specifies the type of transfer operation (read or write). 

• Initiate data transfer by executing a block transfer instruction. 

• Monitor status conditions. 

: MEMORY : I STATION 
L r- --- -- - r __ J : BUFFER 

I I scu COUPLER I I UNIT 
L ___ _J_(AN A INTERFACE~ __ __ _J 

r-
1 
I 
I 
I 

i 
I 
I 

8 COUPLER 

BUFFER 
CONTROLLER 

-- --; STATION 
I CONTROL 
I UNIT 

, 
I 
I 
I 

I 

SCU/SBU 
STATION 

KEY: 
~ STAR DATA CHANNEL 

Figure 3-7. B Coupler Used in SCU I SBU Station 

DATA TRANSFER OPERATIONS 

The B coupler together with an A interface at the distant end of the channel, can per

form the following data transfer operations. 

• Write 

• Block read 

3-24 

Transfer a block of 32-bit data words (two 16-bit data 

words) from SCU memory to memory at the A end of 

the channel. 

Transfer a block of 32-bit words from A memory to 

the SCU memory. 
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• Special function t Transfer one 32-bit word from a specified location 

in A memory to SCU memory, then store all zeros 

in this location in A memory. 

All transfers on the ST AR data channel should be multiples of 3 2- bit words. Each 

32-bit word consists of two consecutive 16-bit words. 

Data transfers on the STAR data channel must be initiated by the B end of the channel. 

To prepare the A end of the channel for a data transfer operation the BC sends the 

following information to A via the B coupler. 

1. A function code that specifies the type of operation to be performed (write, 

block read, or destructive read). 

2. A 21-bit starting address (sent as two 16-bit words) that specifies the beginning 

of the source or destination area in memory at the A end of the channel. 

Then, the BC must execute an input-block transfer instruction or output-block transfer 

instruction to begin the data transfer. 

For write and block read operations, the number of words transferred is determined by 

the word count of the block transfer instruction. The operation ends when the block 

transfer instruction terminates. 

The sequence of programming steps required to initiate a data transfer are described 

later in this section. 

FUNCTION CODES 

Two types of function codes control activities on the STAR channel: 

1. Operation function codes, sent from the B coupler to the A end of the channel. 

2. System control functions, sent from A to the B coupler. 

OPERATION FUNCTION CODES 

The BC issues function codes (Table 3-3) codes to the B coupler via normal channel 

bits. Tbe coupler forwards all function .codes to. the A end of the channel.. 

t Some A interfaces cannot perform this operation. 
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TABLE 3-3. B COUPLER OPERATION FUNCTION CODES 

Write 0102 

Block read 101 

Read 001 

Special function 011 

Data 100 

End of operation 111 

Null 000 

Illegal code 110 

Write (0102 ) This code conditions the A end of the channel for trans

fer of a block of words from B to A. 

Block read (101 2 ) 

Special function (0112) 

End of operation (1112) 

This code conditions the A end of the channel for trans

fer of a block of words from A to B. 

This code is redundant. Its effect is identical in all 

respects to that of block read (101 2 ). 

This code causes the B end of the channel to perform 

a predetermined special function other than normal 

input/ output. Not all A interfaces can perform this 

operation. 

This code must be issued after a write (0102 ) function 

code. It must remain on the normal output channel 

throughout the write operation. 

This code should be issued at the end of a data transfer 

operation to inform the A end of the channel that the 

operation is complete (clears the A end of the channel). 

This code does not specify an operation. It is trans

mitted along with the lower half of an address or output 

(write) data word to inform A that the lower part of 

a 32-bit word is on the channel. The B coupler auto

matically transmits this code. From a programming 

standpoint.,it is transparent. 
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Illegal code (1102 ) This code should not be used. If issued, no oper

ation results and the A end of the channel returns 

an illegal response bit that sets a status bit 

that can be sensed by the BC. 

Some types of A interfaces also treat code 0112 

(destructive read) as an illegal code. 

SYSTEM CONTROL CODES 

The codes listed in Table 3-4 provide a means for the A end of the channel to send 

control information back to the B coupler. 

TABLE 3-4. B COUPLER SYSTEM CONTROL CODES 

Name Code 

Channel flag 012 

External flag 10 

Suspend 11 

Invalid 00 

NOTE 

When the B coupler is used for the path between 
the SCU and SBU in SBU I SCU stations, these 
codes do not apply. The A interface in the SBU 
(the SCU coupler) cannot send system control 
codes. 

Channel flag (O 12) This code sets the channel flag status bit in the B 

coupler. It indicates that a message for B has been 

placed in a prearranged area in memory at the A 

end of the channel. The SCU should respond by 

initiating a read operation to obtain the message. 

External flag (1 o2 ) 

60405000 A 

This code forces the SCU to master clear and then 

autoload from the microdrum. The autoload operation 

reads 1152 16-bit words from the drum and enters 

this data into the first 1152 locations of SCU memory. 

This code also sets the external flag status bit in 

the B coupler. 
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This code causes the B coupler to end a data trans

fer operation and forces the BC to terminate the 

block transfer instruction. This code also sets the 

suspend status bit in the B coupler. 

This code sets the invalid status bit in the B coupler. 

The A end of the channel does not transmit this 

code. It appears on the channel only as the result 

of a transmission fault. Like a suspend (112 ) code, 

it causes a data transfer operation to terminate. 

When this condition occurs, the SCU software should 

send an interrupt to inform the A end of the channel 

(or other SCUs) of the malfunction. 

In addition to setting individual status bits, all of the system function codes, except 

channel flag (01 2 ), also sets the B coupler fault status bit. All of these status bits 

can be sensed by the BC on one of the normal input channels. 

STARTING ADDRESS FORMAT 

Before the start of a data transfer operation the SCU must issue a 21-bit starting address 

(Figure 3- 8) by performing a two-word output- block transfer operation. The B coupler 

forwards the two address words to the A end of the channel. The starting address is 

the lowest address of the area in A memory read or written during the data transfer 

operation. 

0 

v 

F 

2151 I ST WORD 
I 

UPPER ADDRESS 

0 F 

ADDRESS M+I _I 2_15 _______________ -=2~0 I 2 ND WORD 

LOWER ADDRESS 

Figure 3-8. B Coupler Starting Address Word Formats 
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smaller memories not all of the address bits are required. For example, if the A 

memory is a standard SBU containing the equivalent of 16K 32-bit words (actually 32K 

of 16-bit words), only address bits 214 through 20 are used. The upper 7 address bits 

are not significant in this case but must be sent to the SBU. 

PARITY CHECKING 

Three types of parity errors are reported to the BC via B coupler status bits on the 

normal input channels. 

OPERATION FUNCTION CODE PARITY 

The B coupler appends an odd parity bit to a 3-bit function code sent to the A end of 

the channel. If A detects a parity error, it ignores the function code and returns 

signals to the B coupler that set (1) the fault status bit, (2) the parity error fault 

status bit,, and (3) the illegal status bit. 

A MEMORY PARITY 

During block read operations, data read from A memory is checked for correct parity. I 
If a parity error occurs, A sends a signal that sets (1) the fault status bit and (2) 

the parity error fault status bit. 

TRANSMISSION PARITY 

During block read operations, the B coupler parity checks data coming in from the I 
STAR channel. If a parity error occurs on the STAR channel, the following status bits 

set: (1) fault status and (2) read parity error status. 

Any of these parity errors will terminate the data transfer operation in progress. 
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TERMINATING CONDITIONS 

Several conditions will cause the B coupler to terminate a data transfer operation. 

• Block transfer operation 

complete 

• Parity error 

• Control function from A 

• Coupler timeout 

A data transfer operation ends when the number of 

words specified in the word count for an input or 

output-block tr an sf er instruction is tr an sf erred. 

This is the normal terminating condition. The con

dition bit in the BC sets to indicate that the block 

transfer instruction has terminated normally. 

Any of the three parity errors described previously 

stops the data transfer operation and forces the 

block transfer instruction to terminate. 

Any one of the three control functions listed below 

causes the coupler to end a data transfer operation 

and forces the BC block transfer instruction to 

terminate. 

1. Suspend (code 112) 

2. External flag (code 102) 

3. Invalid (code 00) 

If a fault at either end of the channel causes the B 

coupler to stop transferring data, a time-out circuit 

in the coupler and the drum and display logic forces 

the block transfer operation to terminate. The 

coupler fault and time-out status bits are set when 

this condition occurs. 

Any time a data transfer operation is terminated before the block transfer instruction 

word count is satisfied, the BC condition bit is left in the false state. 

INTERRUPTING THE A INTERFACE 

The B coupler allows the SCU to send an interrupt to A by setting a normal channel 

bit. At the A end of the channel, the interrupt sets a flag that must be sensed by 

software in SCU-only stations. This condition is not true in SCU-SBU configurations 

where the A interface is an SCU coupler. 
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SCU CONTROL OF THE B COUPLER 

Figure 3-9 shows the normal channel bits available to the BC for control of the B 

coupler. The bit assignments shown apply to all of the STAR stationso I 
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NOC-2 
~-

0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

~} 
NIC-2 
0 

I 

2 

3 

4 

5 

6 

7 

8 

9 1]} 

... 
..... 

..... 

NOT USED 
FOR COUPLER 

NOT USED 

FOR COUPLER 

INITIATE FUNCTIONS 

FUNCTION 20 

FUNCTION 2
1 

FUNCTION 2 2 

INTERRUPT 

CLEAR FAULT 

DISABLE PARITY CHECK 

} UNUSED 

CONTROL BITS 
TO COUPLER 0 

COUPLER SELECT 20} SELECTS COUPLER 0 OR I 
COUPLER SELECT 2 I 

COUPLER TIME-OUT 

PARITY ERROR 

READ PARITY ERROR 

ILLEGAL 

SUSPEND 

INVALID 

FAULT 

CHANNEL BUSY 

COUPLER READY 

STATUS 
FROM 
COUPLER 0 

NOC-4 (ALSO USED WITH NOC-6B OF MAINTENANCE STATION) -0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

A 

11} 
B 
.r--

NIC-4 -
0 

I 

2 

3 

4 

5 

6 

7 

e 
9 

A 

B I 

NOT USED 

FOR COUPLER 

T NO, USED 

FOR COUPLER 

Figure 3-9. 

INITIATE FUNCTION 

FUNCTION 20 

FUNCTION 2 1 

FUNCTION 2 2 

INTERRUPT 

CLEAR FAULT 

DISABLE PARITY CHECK 

} UNUSED 

COUPLER SOFTWARE FLAG I 

COUPLER SOFTWARE FLAG 2 

COUPLER TIME-OUT 

PARITY ERROR 

READ PARITY ERROR 

CONTROL BITS 
TO COUPLER I 

STATUS FROM 

t1~\~: BUSY ~J COUPLER I 

COUPt. fft RfA!:~Y 

COUPLER SOFTWARE FLAG I 

COUPLER SOFTWARE FLAG 2 
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Table 3-5 lists and explains the functions of the normal channel bits used with the 

SCU B coupler. 
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TABLE 3-5. NORMAL CHANNEL BIT DESCRIPTIONS, SCU B COUPLER 

Channel Bit Name 

NOC-2, -4 0 Initiate functions 

NOC-2, -4 1 Functt bit~~} 
NOC-2, -4 2 

NOC-2, -4 3 

NOC-2, -4 4 Interrupt 

NOC-2, -4 5 Clear fault 

Function 

When 1, this bit gates the function code 

(NOC-2, -4, bits 1, 2, and 3) into the B 

coupler. It must be used to issue all oper

ation function codes, except the data code 

(1002 ). It should be set at the beginning of 

a data transfer operation and cleared after 

the two starting address words are 

issued. 

These bits are used to issue operation 

function codes. 

Setting this bit sends an interrupt signal to 

the A end of the channel. The bit may be 

cleared immediately after it is set. 

Setting and clearing this bit clears the follow

ing status bits. 

• Coupler time-out status 

• Parity error fault status 

• Read parity error status 

• Illegal status 

• Suspend status 

• Invalid status 

• Fault status 
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TABLE 3-5. NORlVIAL CHANNEL BIT DESCRIPTIONS, SCU B COUPLER' (Cont'd) 

Channel Bit 

NOC-2, -4 6 

NOC-2 9 

NOC-2 A 

NOC-4 9 

NOC-4 A 

NIC-2,-4 0 

NIC-2, -4 1 

60405000 B 

Name 

Disable parity 

check 

Coupler select } 
21 

Coupler select 
20 

Coupler software 

flag 1 

Coupler software 

flag 2 

Coupler timeout 

status 

Parity error 

fault status 

Function 

When set, this bit disables the transmission 
\ 

parity check that the B coupler performs on 

data sent from A. It also prevents the fault 

bit from setting as a result of other parity 

errors detected. 

These bits carry the coupler select code. 

Code 00 selects B coupler 0 

Code 01 2 selects B coupler 1 

Code 102 unused 

Code 11 2 standard stations 

The select code must remain on the normal 

channels continuously to keep a coupler 

selected. 

These two bits do not affect operation of the 

B coupler in any way. They are simply wired 

directly back to NIC-4, bits 9 and A. They are 

available for use by the software to record 

which coupler is selected. 

When set, this bit indicates that the B coupler 

failed to transfer a starting address or data 

in response to an input or output block trans

fer instruction. This condition is the result 

of a hardware malfunction at either end of the 

STAR channel. 

When set, this bit indicates that the A end of 

the channel has detected: 

1. A parity error in a function code sent 

by the B coupler, or 

2. A parity error in data read from A 

memory during block read. 
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TABLE 3-5. NORMAL CHANNEL BIT DESCRIPTIONS, SCU B COUPLER (Cont'd) 

Channel Bit 

NIC-2, -4 2 

NIC-2, -4 3 

NIC-2, -4 4 

NIC-2, -4 5 

NIC-2, -4 6 

NIC-2, -4 7 
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Name 

Read parity 

error status 

Illegal status 

Suspend status 

Invalid status 

Fault 

Channel busy 

status 

Function 

When set, this bit indicates that a transmission 

fault has occurred on the STAR channel during 

a block read operation. 

When set, this bit indicates that the A end 

of the channel has: 

1. Received an illegal control function 

code from the B coupler. 

2. Detected a parity error in a control 

function code sent from the B coupler. 

When set, this bit indicates that the A end of 

the channel has sent a suspend control 

function code. 

When set, this bit indicates that an invalid 

code has appeared on the control function 

lines from A. 

When set, this bit indicates that one of the 

following conditions has occurred. 

• Coupler timeout 

• Transmission parity error during read 

• Control function parity error 

• A memory parity error during read 

• Illegal operation function code to A 

• Suspend control function code from A 

• External flag control function code from 

A 

When set, this bit indicates that the B coupler 

is transferring a data or address word. The 

bit sets each time the B coupler requests a 

half-word from A. The bit clears each time 

transfer of a word is completed. 
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TABLE 3-5. NORlVIAL CHANNEL BIT DESCRIPTIONS, SBU B COUPLER (Cont'd) 

Channel Bit Name Function 

NIC-2,-4 8 Coupler ready When set, this bit indicates that the B coupler 

status is ready to perform a data transfer operation. 

The bit goes to zero when a data transfer is 

initiated. If a transfer terminates early be-

cause of a fault, this bit remains clear. It 

goes to 1 when the fault status bit is cleared. 

If the SCU is in off-line mode (OFF LINE 

switch ON) the ready status bit is forced to 

zero. 

NIC-4 9 Coupler software These bits do not indicate any conditions in 

flag 1 the B coupler hardware. They are wired 

NIC-4 A Coupler software directly back to NOC-4. bits 9 and A. They 

flag 2 are available for use by software to record 

which coupler is selected. 

PROGRAMMING SEQUENCES 

The following paragraphs illustrate a recommended programming sequence for driving the 

SCU B coupler. Normal channel bits cited are for coupler O. 

1. Select coupler 

a. Place select code for coupler 0 on NOC-2, bits 9 and A. 

b. Test NIC-2, bit 8 (ready status). 

1) If 0, go to step 5 

2) If 1, go to step 2. 

2. Issue function code and starting address 

a. Clear initiate functions bit (NOC- 2, bit 0 ). 

b. Place operation function code on NOC-2, bits 1, 2,and 3. 

Bit 1 Bit 2 Bit 3 

Write 0 1 0 

Block read ]: 0 1 

I 
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c. Set initiate functions bit (NOC-2, bit 0). 

d. Issue starting address. 

Execute two-word output-block transfer instruction to transmit address. 

e. Test BC condition bit. (Indicates normal completion of block transfer instruc

tion. ) 

1) If condition bit = 1 (normal), go to step 2f. 

2) If condition bit = 0 (abnormal), go to step 5. 

f. Test status bits (NIC-2) for errors. If there are errors, go to step 5. 

g. Wait for ready status (NIC-2, bit 8). 

h. Clear function select bits (NOC-2, bits 1, 2, and 3) and function initiate bit 

(NOC-2, bit 0). Go to step 3. 

3. Initiate data transfer. 

a. If write selected, issue data function code (set NOC-2, bit 1 ). 

b. Start data transfer. 

1) If write, execute output-block transfer instruction. 

2) If read or destructive read, execute input-block transfer instruction. 

(The block transfer instruction word count determines length of the data 

transfer. For destructive read, the word count must be limited to two 

16-bit words). 

c. Test BC condition bit. 

(Indicates normal completion of block transfer instruction. ) 

1) If condition bit = 1 (normal), go to step 3d. 

2) If condition bit = 0 (abnormal), go to step 5. 

d. Test status bits (NIC-2). Go to step 5, if there are errors. 

e. Go to step 4. 

4. End of operation 

a. Place end-of-operation function code (111 2 ) on NOC-2, bits 1, 2, and 3. 

b. Set initiate function bit (NOC-2, bit 0). 

c. Test status bits (NIC- 2) for errors and wait for ready status. 

1) If no errors, exit to calling program. 

2) If an error exists, go to step 5. 

3-36 60405000 A 



5. Recovery sequence 

a. Clear function select bits (NOC-2, bits 1, 2, and 3) and function initiate bit 

(NOC-2, bit 0). 

b. Place end-of-operation function code (111 2 ) on NOC-2, bits 1, 2,and 3. 

c. Set function initiate bit (NOC-2, bit 0). 

d. Set and clear fault bit (NOC-2, bit 5). 

e. Check coupler time-out status (NIC-2, bit 0). 

1) If time-out status = 1, a nonrecoverable hardware fault has occurred. 

Exit to calling program with an abort indication. 

2) If time-out status = 0, go to step 5f. 

f. Test status bits (NIC-2) for errors. 

1) If errors exist after third retry, exit to calling program with abort in

dication. 

g. Retry starting at step 1. 

3000 SCU INTERFACE 

The 3000 SCU interface acts as a data channel between CDC 3000 peripheral controllers 

and SCU normal channels. It simulates a standard CDC 3000 data channel. Figure 3-10 

shows the relationship between the 3000 interface and other elements in the system. 

The 3000 interface is limited to very basic data transfer operations. Each 12-bit data byte 

transferred to or from a 3000 controller requires a separate input-to-A or output-from-A 

instruction. Data is transferred through the interface without modification; no code con

version or assembly/disassembly takes place. 

Control signals from the 3000 peripheral controllers are routed through the 3000 interface 

and terminate at normal channel bits. The BC controls peripheral devices by monitoring and 

manipulating these control signals. The 3 000 interface performs only minor control functions; 

most of the control must be supplied by the driving software. 
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Figure 3-10. 3000 SCU Interface System Relationship 

Two 3000 interfaces can be installed in the same SCU. The two interfaces are completely 

independent and are capable of transferring data concurrently, subject to software limita

tions. 

This section describes the programming characteristics and function of the 3000 inter

face. To fully understand this material, the reader should be familiar with 3000 I/O 

programming conventions and the 3000 I/ 0 channel interface specifications. t 

3000 INTERFACE OPERATIONS 

The 3000 interface and supporting software performs the following operations. 

• Connect operation Transmits a 12-bit connect code from a NOC to the 

peripheral controllers. 

This code activates one of the eight possible con

trollers linked to the 3000 interface. It may also 

select one of several peripheral units subordinate 

to the controller. 

t Refer to the 3 000 I/ 0 specification manual. 
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• Function operation 

• Write operation 

• Read operation 

• Read status 

60405000 A 
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channel to the previously connected peripheral 

controller. 

Function codes are commands that condition a 

peripheral controller for I/ 0 operations. 

Transmits a series of 12-bit data bytes from an NOC 

to the previously connected peripheral controller. 

An output-from-A instruction is required to trans

mit each 12-bit byte. The data byte comes from 

the lower 12 bits of the A register. 

An odd parity bit must accompany each output data 

byte. The 3 000 interface does not automatically 

generate the required parity bit. It is the respon

sibility of the driver software to generate an odd 

parity bit and place it in the NOC along with the 

data byte. 

Transfers a series of 12-bit data bytes from a per

ipheral controller to the BC via a NIC. 

A separate input-to-A instruction is required to 

read in each 12-bit bytew The input byte appears 

on the lower 12 bits of the input channel. 

An odd parity bit, generated by the 3000 peripheral 

controller, accompanies each input data byte. It 

appears on the NIC along with the 12 data bits. 

The 3000 interface does not check parity. If a 

parity check is des ired, the driver software must 

be written to analyze each data byte and associated 

parity bit to determine if a parity error occurred 

during transmission from the peripheral controller 

to the 3000 interface. 

Transfers a 12-bit status word from a peripheral 

controller to the BC via a NIC. 

An input-to-A instruction is required to read in the 

status word. 
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3000 INTERFACE NORMAL CHANNEL SIGNALS 

Figure 3-11 shows the normal channel signals used by the SCU to control the 3000 inter

face. Channel and bit assignments given here are for the unit record station. 3000 

I SCU interface bit assignments may be different in other stations. Refer to appendixes 

A and B of this manual for a complete list of normal channel bit assignments for all 

stations. 
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Figure 3-11. 3000 SCU Normal Channel Signals 
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Table 3-6 describes each of the normal channel bits used to control the 3000 interface. 

TABLE 3-6. NORMAL CHANNEL BIT DEFINITIONS, 3000 SCu II\TERFACE 

Channel Bit 

NOC-5 and -6 0 

NOC-5 and -6 1 

NOC-5 and -6 2 

60405000 A 

Name 

Function 

Connect 

Data signal 

Function 

Setting this bit ca us es the 3 000 interface to 

transmit a 12-bit function code and parity bit 

from the lower 13 bits of the output channel 

to the peripheral controller. 

Setting this bit causes the 3000 interface to 

transmit a 12-bit connect code and parity bit 

from the lower 13 bits of the output channel 

to the peripheral controller. 

This bit acts as a data request to the peripheral 

controller. 

1. Write operation; setting this bit causes 

the 3000 interface to transmit a 12-bit 

data byte and parity bit from the lower 

13 bits of NOC-5 or -6. The data 

signal bit must remain set until the 

controller returns a reply (NIC- 5 or 

-6, bit 2) 

2. Read operation; setting this bit re

quests the controller to send a data 

byte. This bit must remain set until 

the controller returns a reply (NIC- 5 

or -6, bit 2) indicating that data byte 

is available for read-in. 

3-41 



TABLE 3-6. NORMAL CHANNEL BIT DEFINITIONS, 3000 SCU INTERFACE (Cont'd) 

Channel Bit 

NOC-5 and -6 3 

NOC-5 and -6 4 

NOC-5 and -6 5 

I 
NOC-5 and -6 

NOC-7 0 

NOC-7 1 

NOC-7 2 

3-42 

Name 

Output parity bit 

Output data/ code 

bit 20 

Output data/ code 

bit 21 

Output data/ code 

bit 2 11 

Status select 

(interface A) 

Status select 

(interface B) 

Negate BCD 

conversion 

(interface A) 

Function 

This bit is an odd parity bit associated with 

the 12-bit connect code, function code, or 

output data byte that occupies the lower 12 

bits of the output channel. It is the respon

sibility of the driver software to generate 

the odd parity bit for each code or data byte 

transmitted to the peripheral controller. 

These 12 bits hold a connect code, function 

code, or output data byte that is transmitted 

to the peripheral controller. 

I 

When set, this bit selects the 12-bit status I 

word, available from the peripheral controller,\ 
I 

for input on NIC-5. When this bit is 0, data I 

from the peripheral controller is available 

on NIC-5. 

Same as above for interface B. Selects status 

or data for NIC-6. 

When set, this bit signals the peripheral 

controller to suppress the internal/external 

BCD conversion performed by some 3000 

controllers. 

1. During a read operation, this bit 

directs the controller not to convert 

BCD codes from external to internal 

form. During a write operation, this 

bit directs the controller not to con

vert BCD codes from internal to 

external form. 
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TABLE 3-6. NORMAL CHAKNEL BIT DEFINITIONS, 3000 SClJ IKTERF ACE (Cont 1 d) 

Channel 

NOC-7 

NOC-7 

NOC-7 

NOC-7 

NOC-7 

NOC-7 

,NOC-7 
I 
; 

iNOC-7 

60405000 A 

Bit 

3 

4 

5 

B 

c 

D 

E 

Name 

Negate BCD 

conversion 

(interface B) 

Test mode 

(interface A) 

Test mode 

(interface B) 

Master clear 

(interface A) 

Master clear 

(interface B) 

Write 

(interface A) 

Write 

(interface B) 

Read 

(interface A) 

Function 

Same as above for interface B. 

Setting this bit selects test mode. When test I 
I 

mode is in effect, data transmitted on NOC-5 I 

is looped back to NIC- 5. Also, each time the I 

connect, function, or data signal bit (NOC- 5, I 

bit 0, 1, or 2) is set to transmit a data byte, I 

the 3 000 generates a pseudo reply that appearsj 

on NIC-5, bit 2. The reply indicates that I 

data sent out on NOC- 5 can be read back in I 

onNIC-5. 1 

Data tran.~-- 1,. Same as above for interface B. ~ 

I I mitted from NOC- 6 is looped back to NIC-6. 
i 

When set, this bit causes the 3000 interface I 

to send a master clear signal to the peripheral! 

controller. The master clear signal clears i 

out any internal operating conditions pre

viously set up with functions and disconnects 

the peripheral controller. 

Same as above for interface B. 

When set, this bit conditions the 3000 inter

face and peripheral controller for a write 

(output) operation. The write bit must re

main set throughout a write operation. 

Same as above for interface B. 

When set, this bit conditions the 3000 inter

face and peripheral controller for a read 

(input) operation. The read bit must remain 

set throughout a read operation. 
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TABLE 3-6. NORMAL CHANNEL BIT DEFINITIONS, 3000 SCU INTERFACE (Cont'd) 

Channel Bit 

NOC-7 F 

NOC-7 6 

NOC-7 7 

NOC-7 8 

3-44 

Name 

Read 

(interface B) 

Word mark 

(interface A) 

Word mark 

(interface B) 

Suppress assem

bly/ disassembly 

(interface A) 

Function 

Same as above for interface B. 

When set, this bit causes the 3000 interface 

to transmit a word mark signal to the 3000 

controller. 

Standard 3000 I/ 0 channels, which assemble 

two or four 12-bit data bytes into a 24-bit or 

48-bit memory word, send a word mark signal 

to designate the low-order byte in each 

memory word. Certain controllers are de

signed to transmit or accept only data bytes 

that correspond to the lowest byte in a 

memory word. That is, they respond only 

when a word mark signal accompanies the 

request to send or receive a data byte. In 

programming the 3000 interface, a safe 

practice is to always set this bit along with 

the data signal bit (NOC-5 or -6, bit 2) which 

is set to transmit or receive each data byte. 

Same as above for interface B. 

When set, this bit signals the peripheral con

troller to stop the normal 6-bit/ 12-bit assem

bly-disassembly performed by some control

lers. 

1. During a read operation, this bit 

causes the controller to stop assem

bling two 6-bit characters into each 

12-bit byte. Each input byte contains 

a single 6-bit character in the lower 

six bit positions. 
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TABLE 3-6. NORMAL CHANNEL BIT DEFINITIONS, 3000 SCU INTERFACE (Cont'd) 

Channel Bit Name Function 

2. During a write operation, this bit 

causes the controller to assume that 

each output byte contains a single 6-

bit character in the lower six bit 

positions. The controller does not 

use the upper six bits of the byte. 

This bit does not affect the operation of a 

controller that does not perform 6-bit/ 12-

bit assembly-disassembly. 

NIC-5 and -6 0 End of record When set, this bit indicates that the peripheral 

controller has reached the end of a record 

I 
during a read operation and will send no more 

data until a new read operation is initiated via 

I the 3000 interface. When the last input data 

I byte in a record appears on input channel 5 

or 6, this status bit sets instead of the reply 

status bit. 

NIC-5 and -6 1 Reject When set, this bit indicates that the peripheral 

controller has rejected a connect code or 

function code. 

1. A connect code can be rejected only 

by a dual-access peripheral controller 

that has been connected or reserved 

on the other access channel; the access 

channel is not linked to the 3000 

interface. 

I 2. A function code may be rejected: 

a. If it is not a valid code for the 

controller to which it is directed, 

or 

b. If the function code conflicts with 

an operatton· the ·periphel'al con-

troller is performing. 
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TABLE 3-6. NORMAL CHANNEL BIT DEFINITIONS, 3000 SCU INTERFACE (Cont'd) 

Channel Bit 

NIC-5 and -6 2 

NIC-5 and -6 3 

NIC-5 and -6 4 

NIC-7 0 

3-46 

Name 

Reply 

Input parity bit 

Input data/ 

status bit 2 0 

,It 

Input data/ 

status bit 2
11 

Response 

(interface A) 

Function 

When set, this bit indicates that: 

1. The peripheral controller has accepted 

a connect code, a function code, or an 

output data byte. 

2. During a read operation, this bit in

dicates that an input byte from the 

peripheral controller is available on 

NIC-5 or -6. 

An odd parity bit generated by the peripheral 

controller that accompanies an input data 

byte. 

Two types of information from the peripheral 

controller can be read in on these normal 

channel bits: 

1. Input data 

2. A 12-bit status word 

The status word is selected for input by one 

of the following normal channel bits. 

1. Status select bit (NOC-7, bit 0 or 1) = 
1 

2. Connect bit (NOC-5 or -6, bit 1) = 
1 

3. Function bit (NOC-5 or -6, bit 0) = 1 

If all three of these select bits are 0, bits 

4 through F 16 can be used to read in data. 

Indicates that the peripheral controller has 

sent a reply, reject, or end of record signal 

to the 3000 interface. The individual status 

bits for these signals (NIC-5 and -6, bits 0, 

1, and 2) can be checked to determine the type 

of response. 
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TABLE 3-6. 

Channel 

NIC-7 

NIC-7 

NIC-7 

NIC-7 

NIC-7 

NORMAL CHANNEL BIT 

Bit 

1 

2 

3 

4 

5 

Name 

Response 

(interface B) 

Output parity 

error (interface 

A) 

Output parity 

error (interface 

B) 

Interrupt active 

(interface A) 

Interrupt active 

PROGRAMMING SEQUENCES 

3000 SCU INTERFACE (Conti d) 

Function 

Same as above for interface B. 

When set, this bit indicates that the peripheral 

controller has detected a parity error in a 

function code or output data byte sent from the 

3000 interface. This bit drops only if the 

3000 interface master clears the controller. 

Same as above for interface B. 

When set, this bit indicates that one of the 

eight possible peripheral controllers is 

sending an interrupt signal to the 3000 inter

face. To determine the source of the in

terrupt, the 3 000 interface must connect each 

controller and check the controller status 

word. 

Same as above for interface B. 

The following sequences outline the programming steps required to drive a peripheral con

troller through the 3000 interface. 

MAJOR STEPS 

The steps required in a driver program depend, to a large extent, on the type of peripheral 

controller being driven. The order of steps suggested is a basic sequence that could be used 

with a number of standard 3000 controllers. 
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1. Connect peripheral controller 

This activates one of the controllers linked to the 3000 interface. Connect 

must al ways be the first step in any I/ 0 operation. A peripheral controller 

cannot respond to any command from the 3000 interface unless connected. 

2. Issue function codes 

This step usually follows connect. Most peripheral controllers must be pre

pared for an I/O operation with one or more function codes before data trans

fer can begin. 

3. Read controller status word 

This step is often used after function codes are issued to determine if the 

connected peripheral controller is ready for a read or write operation. A 12-

bit status word is always available from the connected peripheral controller. 

The 3000 interface can read in the status word any time data is not being 

read in. 

4. Read or write operation 

Transmit or read in a series of 12-bit data bytes. 

5. Read controller status word 

Status can be checked at the end of an operation to determine the reason for 

termination. 

I PROCEDURES 

3-48 

1. Connect peripheral controller 

a. Load lower 12 bits of A register, with connect code for controller to be 

activated. 

b. Generate parity bit for connect code and deposit in A register, bit 3. 

c. Set connect bit (A register, bit 1 ). 

d. Output-from-A to NOC-5. 

e. Wait for reply bit (NIC- 5, bit 1 ). 

1) When reply bit = 1, go to step lf. 

2) Absence of reply indicates that no controller connected. Repeat 

connect operation or go to an error routine. 

f. Clear connect bit (NOC-5, bit 1 ). The connect code can also be dropped, 
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NOTE 

While the connect bit (NOC-5, bit 1) is 1, a 
12-bit status .word from the connected control
ler is available on NIC- 5. 

2. Issue function codes 

a. Load lower 12 bits of A register with function code. 

b. Generate parity bit for function code and deposit in A register, bit 3. 

c. Set, function bit (A register, bit 0 ). 

d. Output-from-A to NOC-5. 

e. Wait for response status bit (NIC- 7, bit 0 ). 

1) Response bit = 1 indicates that the peripheral controller has returned 

either a reply or reject. Go to step 2f. 

2) No response indicates that the peripheral controller did not accept the 

function code. Repeat or go to error routine. 

f. Check to see which response-reply (NIC-5, bit 2) or reject (NIC-5, bit 1) 

was returned. 

1) If reply = 1, clear function bit (NOC-5, bit 0). Return to step 2a if 

another function code is required or go on to the status, read, or 

write sequence. (Reply = 1 indicates that the peripheral controller 

accepted the function code. ) 

2) If reject = 1, clear function bit (NOC-5, bit O). Return to step 2a to 

repeat function code or go to error routine. Reject = 1 indicates that the 

peripheral controller could not accept the function code. 

NOTE 

While the function bit (NOC-5, bit 0) is 1, a 
12-bit controller status word is available on 
NIC-5. 

3. Write operation 

a. Set write bit (NOC-7, bit C1s). 

b. Load data byte into lower 12 bits of A register. 

c. Set data signal bit in A register, bit 2. 

d. Generate odd parity bit for data byte and load into A register, bit 3. 
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e. Output-from-A to NOC-5. 

(This transmits the data byte to the peripheral controller.) 

f. Wait for reply bit (NIC-5, bit 1 ). 

(Reply = 1 indicates that the controller has accepted the data byte. ) 

g. Clear data signal bit (NOC-5, bit 2) when reply = 1. 

(Reply will drop when data signal is cleared. ) 

h. Return to step 3b if another output byte is required. Otherwise go to 

step 3 i. 

i. Clear write bit (NOC-7, bit C 16 ). 

4. Read operation 

a. Set read bit (NOC- 7, bit 14 ). 

b. Set data signal bit (NOC-5, bit 2). 

(This requests that the controller send a data byte. ) 

c. Wait for response status bit (NIC- 7, bit 0 ). 

(Response = 1 indicates that an input byte is available on NIC-5. ) 

d. Input-to-A from NIC-5. 

e. Check end-of-record bit (NIC-5, bit 0) to see if this is last byte in the 

record. 

1) If end of record = 0, clear data signal bit (NOC-5, bit 2 ), and 

a) Return to step 4b if another input word is requiredt, or 

b) To terminate the read operation, go to step 4f. 

2) If end of record = 1, clear data signal bit (NOC-5, bit 2). 

Then, go to step 4f. 

f. Clear read bit (NOC-7, bit E 16 ). 

(This terminates the read operation. ) 

t An odd parity bit accompanies the input byte, however, the 3000 interface logic does 
not automatically check parity. If a parity check is desired, it is up to the driver 
software to analyze the input byte and parity bit (A register, bit 3) before the next 
byte is read in. 
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5. Read controiier status word 

A 12-bit status word is available from the connected peripheral controller at 

all times. 

a. Set status select bit (NOC-7, bit 0 ). 

b. Input-to-A from NIC-4. 

(The 12- bit status word is in the lower 12 bits of the A register. ) 

c. Clear status select bit. 

854 INTERFACE 

The 854 interface controls data transfers between the 854 disk units and the SCU mem

ory. The interface controls up to three units but can transfer data to only one unit at 

a time. Software supports only three units per interface. The interface is used only 

with the maintenance control units. Figure 3-12 shows the relationship between the 

interface and system elements with which it communicates. 

Operation of the interface is controlled by the SCU through bits on normal channels 5, 

6, and 7. Principle control responsibilities of the SCU in relation to the interface are 

as follows: 

• Selects unit, cylinder, head, and sector. 

• Controls read and write operations. 

• Monitors status conditions. 

DISK STORAGE DRIVE DESCRIPTION 

The 854 disk storage drive is a high-speed, random access, disk storage device. 

Data is recorded on removable disk packs. Three 854 units are used with the 854 

interface in the maintenance station. 

Each unit contains six disks mounted on a common vertical spindle. Recording is done 

on only 10 surfaces of the six disks. The top side of the upper disk and bottom side of 

the lower disk are not used. The access mechanism for each unit consists of 10 arms 

mounted on a movable carriage. A read/write head is mounted on the end of each arm. 
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and pressing the START switch. The carriage then moves horizontally from a retracted 

position and positions the heads at the outermost track (000). 

The 10 read/write heads are aligned in a vertical line to enable access to corresponding 

circular tracks on the 10 disk surfaces. The 10 aligned circular tracks are called a 

cylinder. The access mechanism can be stopped at any one of 203 track positions. 

This provides 203 cylinders of data or 2030 data tracks for each unit. The 10 tracks 

on a cylinder and associated read/write heads are numbered 0 to 9 from top to bottom. 

The cylinders are numbered 000 to 202 from outside ring to inside ring. 

Data is read or written on consecutive even sectors from track 0 to track 9 and then 

on consecutive odd sectors from track 0 to track 9 for each cylinder. Electronic 

switching from one head to the next provides minimum selection time. 

854 SECTOR RECORDING 

GENERAL 

Each disk surface of a unit is divided into 16 equal sized sectors by 16 sector marks 

numbered 0 through 15. The sector is the smallest addressable unit on the disk. All 

read and write operations must start at the beginning of a sector. The unit generates 

a sector mark signal each time a mark is sensed on the disk. The disk also has an 

index mark to provide a track reference point for the sector marks. Each sector 

contains 104 16-bit data words plus the associated address tagging information. 

The unit records information serially bit by bit on the disk. The format for sector 

recording is shown in Figure 3-13. 
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TOLERANCE GAP NUMBER 1 

This is a block of all 1 's to allow for gap between erase and write heads. A minimum 

of four words must be written with the erase gate set before writing the sync pattern. 

This ensures that the disk area is erased prior to writing the sync pattern. 

SYNC PATTERN 

The sync pattern contains 32 bits and consists of all 01 s with a single 1-bit at the end. 

The 1-bit (sync bit) indicates the beginning of address tag information. 

ADDRESS TAG WORD 

The address tag word designates the area on the disk to be accessed. Each sector 

contains a unique address tag word that distinguishes it from all other sectors within 

a disk pack. Figure 3- 14 shows a detailed breakdown of the address tag word. Bits 

28 through 215 designate one of 203 physical cylinders numbered 0 through 202. Bits 

20 through 2 7 designate a logical sector instead of the physical location of the head and 

sector. The software must convert the logical sector into a physical head and sector 

when the address tag word is read from the disk. Logical sector addressing is nec

essary because the software uses a half-tracking method of addressing that enables only 

every other sector to be read from the disk. First, the sectors in even numbered 

physical locations of a cylinder track are read or written by head 0 during a revolution 

of the disk. After the revolution is completed, head 1 reads or writes the even num

bered sectors of the next cylinder track. After each revolution, the head is incremented 

until all even numbered sectors on the 10 cylinder tracks have been read or written. 

When the last even numbered sector is read or written by head 9, head selection returns 

to head O. The odd numbered sectors of the cylinder are then read or written in the 

same manner as the even numbered sectors. 
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CYLINDER LOGICAL SECTOR 

Figure 3-14. Address Tag Word 

The sectors in even numbered physical locations have consecutive logical addresses 

from 000016 through 004F16 while odd sectors have consecutive addresses from 005015 

through 009F15. The logical sector addresses in relation to the physical locations of 

the heads and sectors are as follows: 

Head Logical Sector Addresses For 
Number Even Physical Sectors Odd Physical Sectors 

( 0, 2, 4, 6, 8, 10, 12, and 14 ) ( 1: 31 5 .z 7 .z 9 .z 11 .z 13 1 and 15) 

0 000015 through 000715 005015 through 005715 

1 000815 through OOOF16 005815 through 005F15 

2 001015 through 001716 006015 through 006715 

3 001815 through OOlF15 006815 through 006F15 

4 002015 through 002715 007015 through 007715 

5 002815 through 002F15 007 8 16 through 007F 16 

6 003015 through 003715 008015 through 008715 

7 003815 through 003F15 008815 through 008F15 

8 004015 through 004715 009016 through 009715 

9 004815 through 004F15 009815 through 009Fl6 

ADDRESS TAG CHECKWORD 

The checkword is used for detecting errors in the transmission of the address tag. 

It is generated by the software and written on the disk immediately after the address 

tag word when address headers are initially writteno The checkword is written as the 

cornplement of the address fag word and is verified by the software when it is read 

from the disk. 
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HEAD GAP 

The head gap is a block of all 1 's which is equivalent to the physical distance of the 

read/write head to erase head gap on the disk. 

SECOND SYNC PATTERN 

The second sync pattern contains 48 bits and consists of all O's with a single 1-bit at 

the end. The 1-bit (sync bit) indicates the beginning of the data field. 

DATA FIELD 

The data field consists of 104 16-bit words. 

DAT A CHECKWORD 

This checkword is generated by the software from the data field and written on the disk 

immediately after the data field. It is used for detecting errors in the transmission of 

the data field. During a read operation the software does a half add of the data read 

from the disk and compares the result with the checkword read from the disk. If the 

checkword equals all zeros, the software generates a OOFF 16 code for the checkword. 

END OF RECORD 

The end of record contains 15 0-bits followed by a 1-bit. It is written after the data 

checkword before the write operation terminates. This word is not verified on a read 

operation. 

TOLERANCE GAP NUMBER 2 

This is a block of all O's to allow for the physical distance of the read/write to erase 

gap and spindle speed and oscillator tolerances. 

WRITE TAGS OPERATION 

The write tags operation is a one-time operation used to write address tag information 

at the beginning of all sectors in a disk pack. (Refer to Figure 3-13 for the sector 

recording format.) These tags are read as addresses during read and write operations. 

I 3-56 60405000 B 



The cylinder portion of the address tag word corresponds to the actual cylinder number of 

the disk. The software must convert the logical sector portion of the address tag word 

into a physical head and sector number. 

Initially, the software must perform the following steps. 

1. Connect the 854 interface through the maintenance station normal channel switch 

interface. 

2. Select an 854 unit. 

3. Initiate a seek operation which positions the read/write head assembly to the 

proper cylinder. 

4. Select the read/write head by converting the logical sector address into a 

physical head and sector number. 

5. Select a write operation. 

The software then waits for a sector mark signal from the unit. Following the sector 

mark signal, the software transfers the 80 bits of tolerance gap no. 1 through the inter

face to the unit. A minl.mum of 64 bits must be transferred with the erase gate set. 

The address header information, beginning with the sync pattern, is placed on the 

normal channels in 16-bit data words by the software. As each 16-bit data word is 

written from the interface to the sector, a flag status is returned to the software. 

The software then has 6. 2 microseconds to place another 16- bit word on the normal 

channels. After the sync pattern, address tag word, and address tag checkword have 

been written, the software waits for the next sector mark signal and them times out 

the associated sector. Tags are then written in the next sector (third) when the 

associated sector mark is detected. In this manner, tags are written consecutively in 

all even sectors and then in all odd sectors of a cylinder. 

DATA TRANSFER OPERATIONS 

GENERAL 

The SC U initiates and selects all operations through the normal channels. Data trans

fers take place between the disk units and the BC memory in the SCU via the normal 

channels. 
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Timing for the 854 interface is provided by the software. 

INITIAL PROCEDURE 

Before a data transfer takes place, the software must perform the following tasks. 

• Connects the 854 interface through the maintenance station normal channel switch 

interface. 

• Selects a particular 854 unit. 

• Initiates a seek operation which positions the read/write head assembly to the 

proper cylinder. 

• Selects the proper sector on the disk. 

• Selects the proper read/write head and sector on the disk by converting the 

logical sector address into a physical head and sector number. 

• Selects a write or read operation. 

The software now waits for the leading edge of the on-sector signal from the interface 

before reading the address tag. Following the on-sector signal, the software times out 

the 80 bits of tolerance gap no. 1 and then returns a zeros search signal to the inter

face. (The zeros search signal enables the flag status bit to set when the address tag 

word is read. ) 

The interface then reads the sync pattern from the disk in search for the sync bit. 

The software ignores header information until the flag status bit sets. 

After the sync bit is detected, the address tag word is read from the sector and the 

flag status sets. The address tag word is then sent to the software over the normal 

channels. The software does a compare between the tag word and the cylinder, head, 

and sector selected by the software. If the compare fails, an address error occurs 

and the program should not proceed with a read or write operation. 

Following the address tag word, the address check code is read fro::r-'- Li-1e sector. The 

software then checks wat the code is the complement of the tag word. If the check 

fails, an address error again occurs. 
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WRliE OPERATION 

A selected write operation occurs immediately following the events previously described 

in Initial Procedure. 

The software transfers the head gap, second sync pattern, and data field to the inter

face in 16-bit words. This information is written in serial fashion after the address 

tag checkword in the sector. As each 16-bit word is transferred from the interface 

to the sector, a flag status is returned to the software. Each time flag status comes 

up, the software must place another 16-bit word on the normal channels within 6. 2 

microseconds. 

After the last word of the data field is written in the sector, a software-generated data 

checkword is written after the data field. The interface then writes the end of record 

after the data checkword. 

READ OPERATION 

A selected read operation occurs immediately following the events previously described 

in Initial Procedure. 

The software then times out the 80 bits of the head gap and sends a zeros search signal 

to the interface. The interface then reads the second sync pattern from the disk in 

search for the sync bit. 

After the interface detects the sync bit, it reads the first data word from the sector. 

When the 16-bit word is assembled in the interface, a flag status is sent to the soft

ware. Each time a word is read and flag status comes up, the software must transfer 

the word on the normal channels within 6. 2 microseconds. 

After the data field is read, the data checkword is read from the sector. The soft

ware compares the checkword with the data field just read. If the compare fails, a 

read error resutts. 
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854 INTERFACE NORMAL CHANNEL SIGNALS 

Tables 3-7 and 3-8 describe the normal input and output channel bits used with the 854 

I interface. Bit assignments in the table are for the STAR-100 maintenance control unit. 

Refer to appendix A of this manual for a complete list of normal channel bit assignments 

I for all stations. 

TABLE 3-7. NIC-6A, -7 BIT DESCRIPTIONS FOR 854 INTERFACE 

Channel Bit 

NIC-6A I 0(215)1 

7(2 8) 

NIC-6A 8(27) 

NIC-6A 

NIC-6A 

3-60 

Name 

Selected units 0 

through 7 

Flag 

Sector mark 

Index mark 

Function 

These status bits .. :~":)iL ;;::e units are used to 

check if more than one unit is selected. 

During a read operation this bit indicates that 

a 16-bit data word, data checkword, or a 

header address word is available on NIC-7. 

The BC must read in the word within 6. 2 

microseconds. The flag bit status clears 

normally after 6. 2 microseconds from the 

time it set but may be cleared early by set

ting the reset flag bit (NOC-6A, bit 8 ). 

During a write operation this bit indicates 

that the interface is ready to accept a 16-bit 

data word, checkword, or header address 

word, on NOC-7. The BC must supply a data 

word within 6. 2 microseconds, after flag 

status comes up. 

This status bit indicates detection of a sector 

reference mark from the selected unit. The 

bit remains set for 60 microseconds. 

This status bit indicates detection of an 

index reference mark from the selected unit. 

The bit remains set for 60 microseconds, 

occurs once per revolution of the disk, and 

is in sync with sector mark status for sector 

15. 
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TABLE 3=7. NIC=6A, =7 BIT DESCRIPTIONS FOR 854 INTERFACE (Cont'd) 

Channel 

NIC-6A 

NIC-6A 

NIC-6A 

NIC-6A 

NIC-6A 

NIC-7 

60405000 A 

Bit Name 

B(24 ) Ready 

Seek error 

On cylinder 

E(2 1) On sector 

Fault 

0(215) Input data bits 

0 through F 

Function 

This status bit from the units indicates that 

the unit selected by unit select 20, 21, and 

22 bits (NOC-6A) is available. Not ready 

conditions are: 

1. Heads not loaded and motor not up to 

speed. 

2. A disk pack not in the unit. 

3. The unit ON LINE/OFF LINE switch 

in OFF LINE position. 

This status bit from the units indicates that 

a direct seek in the selected unit has gone 

beyond the cylinder limits. 

This status bit from the units indicates that 

the selected unit has positioned the read/ 

write heads at the addressed cylinder. 

This status bit from the units indicates that 

the addressed sector of the selected unit is 

one sector away from the recording bead. 

The on sector status is a 1-microsecond pulse. 

This status bit from the units indicates that 

the selected unit has a fault condition. The 

fault condition must be manually cleared. 

These bits comprise the 16-bit data word 

that is read serially from the disk and 

assembled in the interface. 
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TABLE 3-8. NOC-5, -6A, -7 BIT DESCRIPTIONS FOR 854 INTERFACE 

Channel Bit Name Function 

NOC-5 0(215) Not used 

l 
7(28 ) 

NOC-5 8(27) Channel switch t This bit is used in conjunction with channel 
21 switch 2° bit (NOC-5) to select 854 inter-

face, printer interface, or coupler B for 

transfer of NIC-6 and NOC-6 bits. If both 

bits are clear, NIC-6A and NOC-6A (854 

interface) are selected. 

NOC-5 9(2 6 ) Channel switcht Refer to channel switch 21 bit (NOC-5). 
20 

NOC-5 A(2 5 ) Not used 

NOC-5 B(24 ) Not used 

NOC-5 C(23) Head select This bit is sent to the selected unit and in-

dicates that the address and control bits 0 

through 3 (NOC-6A, bits 7 through 4) contain 

the head address. 

NOC-5 D(2 2 ) Difference This bit is sent to the selected unit and in-

select dicates that the address and control bits 0 

through 7 (NOC-6A, bits 7 through 0) contain 

positioning information (difference between 

unit's present cylinder address and new 

cylinder address. ) 

NOC-5 E(2 1 ) Control select This bit is sent to the selected unit and in-

dicates that the address and control bits 0 

through 7 (NOC-6A, bits 7 through 0) contain 

control information. 

NOC-5 F(20) Sector select This bit is sent to the selected unit and in-

dicates that the address and control bits 0 

through 3 (NOC- 6A, bits 7 through 4) contain 

the sector address. 

t These two bits are inputs to the normal channel switch interface and are given here for 
reference. 
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TABLE 3-8. ~OC-5, -6A, -7 BIT DESCRIPTIONS FOR 854 IKTERFACE (Cont 1d) 

Channel 

NOC-6A 

NOC-6A 

NOC-6A 

NOC-6A 

NOC-6A 

NOC-6A 

NOC-6A 

NOC-7 

Bit Name 

0(2 15 ) Address and 

l control bits 

7(2 8 ) 7 through 0 

Reset flag 

Hold sector mark 

A Hold index mark 

B(24) Write 

Zeros search 

D(22) Unit select 

l 
F(2 1 ) 

22 through 20 

0(2 15 ) Output data bits 

Function 

These bits are sent to the selected unit. 

Information in these bits is determined by 

the accompaning head select, difference 

select, control select, or sector select bit 

(NOC-5 ). Information on the address and 

control bits is given in Table 3- 9. 

This bit clears the flag status bit (NIC-6A) 

in the interface. 

This bit must be held at a constant 0 to 

enable the sector mark status bit (NIC-6A) 

to clear. 

This bit is held at a constant 0 to enable the 

index mark status bit (NIC-6A) to clear. I 
This bit when set signals the interface to J 

write data onto the disk. This bit when clear I 
enables the interface to read data from the ; 

disk. 

This bit is set when address tag information 

is being read from the sector. It enables 

the flag status bit (NIC-6A) to set after the 

sync bit is read. 

These three bits provide a code that enables 

the interface to select one of the units. The 

code must be held to keep the unit selected. 

These bits comprise the 16-bit data word that 

' l 0 through F is transferred serially from the interface ,, 

LI -~-'--F~(2_0_)~..__~-~~~-~~~~~-s-h-i-ft~r-e-g-is_t_e_r~a-n_d_w~r-it_t_e_n_o_n~t-h-e~d-is_k_.~_T_h_e~~ data is written in complement form. These 

bits must be all 1 's during a read operation. 
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ADDRESS AND CONTROL BUS 

The address and control bus in the interface consists of eight lines which transmit 

normal channel information to the selected unit. Information on these lines is deter

mined by an accompaning normal channel tag line signal. Table 3-9 gives the relation

ship of the address and control bus and the tag line signals. 

TABLE 3-9. ADDRESS AND CONTROL BUS FUNCTIONS 

Address/ 
Tag Line 

Control Sector Head 
Bus Difference Select Select Select Control Select 

Bit 0 1 1 1 Write gate; a 1 input on 

(NOC-6A, this line enables the write 

bit 7) drivers. 

Bit 1 2 2 2 Read gate; a 1 input on 

(NOC-6A, this line enables the 

bit 6) digital read data lines. 

Bit 2 4 4 4 Seek forward; a 1 input 

(NOC-6A, on this line initiates for-

bit 5) ward carriage movement. 

Bit 3 8 8 8 Not used 

(NOC-6A, 

bit 4) 

Bit 4 16 Not Not Erase gate; a 1 input on 

(NOC-6A, used used this line enables the erase 

bit 3) driver to pass current 

through the head erase 

coil. 

Bit 5 32 Not Not Seek reverse; a 1 input 

(NOC-6A, used used this line initiates reverse 

bit 2) carriage movement. 
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TABLE 3-9. ADDRESS AND CONTROL BUS FUNCTIONS (Cont'd) 

Address/ 
Control Sector Head 
Bus Difference Select Select Select Control Select 

Bit 6 64 Not Not Return to zero; a 1 input 

(NOC-6A, used used on this line initiates 

bit 1) carriage movement to 

cylinder 00. 

Bit 7 128 Not Not Not used. 

(NOC-6A, used used 

bit 0) 

PROGRAMMING SEQUENCES 

The following procedures are to be used as an aid to the programmer during the pre

paration of the program for conducting data transfers between the SCU BC and disk unit 

via the 854 Interface. 

CONNECTION PROCEDURE 

1. Set appropriate unit select bits (NOC-6A, bits D through F) to connect des ired 

unit to interface. 

2. Check that selected unit status bit (NIC-6A, bits 0 through 7) corresponds with 

the unit selected in step 1 to insure unit has power. 

3. Check that ready status bit (NIC-6A, bit B) is set to insure that the read/write 

heads are loaded. 

CYLINDER POSITIONING 

1. Calculate difference between present cylinder address and new cylinder address. 

Set this difference in address and control bits (NOC-6A, bits 0 through 7 ). 

2. Sei and clear difference select bit (l\OC-5, bit D). 

3. Clear address and control bits (NOC-6A, bits 0 through 7 ). 

4. Set seek reverse or seek forward bit (NOC-6A, bit 2 or bit 5 ). 
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5. Set and clear control select bit (NOC-5, bit E) to initiate seek. 

6. Clear seek reverse or seek forward bit (NOC-6A, bit 2 or bit 5). 

7. Wait for on cylinder status (NIC- 6A, bit D) to set before proceeding. 

SECTOR AND HEAD SELECTION 

The following steps are performed prior to a read, write, or write tags operation. 

1. Translate the logical sector address to determine the physical head and sector 

numbers. 

2. Place physical head number in address and control bits (NOC-6A, bits 7 

through 4). 

3. Set and clear head select bit (NOC-5, bit C ). 

4. Clear address and control bits (NOC-6A, bits 7 through 4 ). 

5. Place physical sector number in address and control bits (NOC-6A, bits 7 

through 4 ). 

6. Set and clear sector select bit (NOC-5, bit F). 

7. Clear address and control bits (NOC-6A, bits 7 through 4 ). 

8. Wait for leading and trailing edges of on sector status (NIC-6A, bit E). 

9. Wait for leading edge of sector mark status (NIC-6A, bit 9) before proceeding. 

READ AND VERIFY ADDRESS TAG 

The following steps are performed prior to a read or write operation but are skipped 

for a write tags operation. 

1. Wait 45 microseconds to allow for gap between read/write and erase heads. 

2. Place all l's in NOC-7. 

3. Set and clear zeros search bit (NOC-6A, bit C ). 

4. Wait for leading edge of flag status (NIC-6A, bit 8 ). 
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NOTE 
A timeout of each flag bit (6. 2 microseconds) 
should be included in the program to eliminate 
the possibility of the program hanging up while 
waiting for the flag status to occur. 

5. Input and verify the address tag on,.NIC-7, bits 0 through F. 

6. Wait for the leading edge of next flag status (NIC-6A, bit 8). 

7. Input and verify the address tag checkword (complement of address tag) on 

NIC- 7, bits 0 through F. 

8. If next operation is a read operation, leave all l's in NOC-7. For a write 

operation, clear all bits of NOC- 7. 

READ OPERATION 

1. Wait 45 microseconds to allow for the gap between read/write and erase heads. 

2. Set and clear zeros search bit (NOC-6A, bit C). 

3. Wait for leading edge of flag status (NIC-6A, bit 8). 

4. Input and store 104 data words and one data checkword on NIC-7, bits 0 

through F. Each word is read on the leading edge of the flag status (NIC- 6A, 

bit 8) which occurs every 12. 4 microseconds. 

5. Verify that the half added sum of the data equals the data checkword shifted 

left around eight places. 

6. If in half tracking mode, return to step 9 of Sector and Head Selection within 

1. 6 milliseconds and repeat the procedure. 

WRITE OPERATION 

1. Set write bit (NOC-6A, bit B). 

2. Set erase gate bit {NOC-6A, bit 3 ). 

3. Set write gate bit (NOC-6A, bit 7). 

4. Set control select bit (NOC-5, bit E ). 

5. Wait for leading edge of flag status (NIC-6A, bit 8). 

6. Output the following data on NOC- 7, bits 0 through F. 
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5 words of all 1' s (head gap) 

3 words of all O's, except last bit a 1 (second sync pattern) 

104 words of data (data field) 

1 word (data checkword) 

1 word of all O's except last bit a 1 (end of record) 

Each output word must be conditioned by the leading edge of flag status (NIC-6A, 

bit 8 ). 

7. Clear write bit (NOC-6A, bit B), erase gate bit (NOC-6A, bit 3). Write gate 

bit (NOC-6A, bit 7), and control select bit (NOC-5, bit E). 

8. If in half tracking mode, return to step 9 of Sector and Head Selection within 

1. 6 milliseconds and repeat the procedure. 

WRITE TAG OPERATION 

Repeat the steps in the Write Operation, except in step 6 output the following data on 

NOC- 7, bits 0 through F. 

5 words of all l's (tolerance gap no. 1) 

2 words of all 0' s, except last bit a 1 (sync pattern) 

1 word (address tag) 

1 word (address tag checkword, complement of address tag) 

STAR-100 MAINTENANCE INTERFACE 
NOTE 

Since the maintenance, SAC coupler, and control 
interfaces of the maintenance control unit operate 
in such interlocking detail with the STAR-100 
Computer, it is imperative that the reader be fa
miliar with ST AR-100 operation and its programming 
conventions to fully understand the following ma
terial. 

The maintenance interface in the maintenance control unit acts as a special control area 

for the multiple access lines between the maintenance control unit and a STAR-100 

Computer mainframe (refer to Figure 3-15). Normal input and output channels 8 through 

F receive status information from the computer and carry function commands to the 

computer. Normal input and output channels 0 through 7 carry information between 

the various peripheral devices and the SCU. 

The BC in the SCU controls the flow of functton comrnands to the computer and orders 

status checks to be made. Normal channel bit definitions for the maintenance interface 

are given in Tables 3-10 and 3-11. 
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HIGHER LEVEL PROCESSOR (STAR-100 COMPUTER) 
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Figure 3-15. Maintenance Control Unit/STAR-100 Computer - System Relationship I 
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TABLE 3-10. NIC-8 THROUGH NIC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE 

Channel Bit Name Function 

NIC-8 0 CIAR bit 00 Current instruction address register; 

(CPU chan ATBl) ! l ! ! these bits represent the microcode 

F 15 address of the instruction currently 

in the P address register. 

NIC-9 0 CIAR bit 16 

(CPU chan ATB2) ! i i ! 
F 31 

NIC-A 0 CIAR bit 32 

(CPU chan ATB3) ! ! ! ! 
F 47 

NIC-B 0 Display register bit 00 These bits represent the contents of 

(CPU chan ATB4) l l ! I a CPU register selected by 4-bit 

F 15 code generated in the maintenance 

interface. 

NIC-C 0 Display register bit 16 

(CPU chan ATB5) ! ! ! ! 
F 31 

NIC-D 0 Display register bit 32 

(CPU chan ATB6) ! ! ! ! 
F 47 

NIC-E 0 Display register bit 48 

(CPU chan A TB7) i v .; 6't3 

NIC-F 0 Memory parity fault This bit indicates a parity error 

(CPU chan ATB8) occurred in central memory of the 

computer. 

NIC-F 1 MIC memory parity This bit indicates a parity fault 

(CPU chan ATB8) fault occurred in the microcode memory. 
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TABLE 3-10. NIC-8 THROUGH NIC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel Bit Name Function 

NIC-F 2 Multiple match This bit indicates that a CPU fault 

l(CPU chan ATES) 

I 

in a lock-virtual page address com-

bination occurred in the page table. 

INIC-F 3 I Absolute sword This bit indicates that the memory 

(CPU chan ATBB) bounds hit reference the maintenance interface 

has made is within the limits of a 

specified block of memory. 

NIC-F 4 Event stop This bit indicates that the CFC 

(CPU chan ATB8) stopped in response to the stop 

I 
I counter A or B lines being set pre-

I 
I 

viously. 
i 
I 

I INIC-F 5 Not used 
I 

jNic-F 6 I Not used I 
NIC-F 7 Monitor mode This bit indicates that CPU software 

(CPU chan ATB8) is operating in the monitor mode. 

IN!C-F 8 Temperature I dev1point This bit indicates that either the 

alarm temperature or relative humidity in 

I 

the computer have exceeded allowable 

limits. 

INIC-F 9 MGl power failure This bit indicates that 60 Hz source 

power to the primary MG set has 

I failed. 

\Nic-F A I Section power fail This bit indicates that a particular 
I 

i section, but not all, of the computer I 

! has experienced a power failure. 

I 
INIC-F B System power margin This bit indicates that system power 

i (-7-5%) levels have exceeded the positive 

I 
tolerance figure. 
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Channel 

NIC-F 

NIC-F 

NIC-F 

NIC-F 

Channel 

NOC-8 

TABLE 3-10. NIC-8 THROUGH NIC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Bit Name Function 

c System power margin This bit indicates that system power 

(-5%) levels have become more negative 

than allowable. 

D MG2 power failure This bit indicates that 60 Hz source 

power to the standby MG set has 

failed. 

E CPU idle This bit indicates that the computer's 

CPU is in the idle state. 

F CPU stopped This bit indicates that the computer's 

CPU is stopped due to some abnormal 

condition or due to some external 

influence (such as the maintenance 

station issuing a bit to stop the CPU 

under specified conditions). 

TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE 

Bit Name Function 

0 Master clear This signal is sent to SAC and central 

(CPU chan BTAl) memory modules of the computer. It 

clears the SAC I/ 0 channels and the 

devices connected to those I/ O 

channels. 

NOC-8 1 Stop Issuing this signal will stop the 

computer before the next instruction 

is issued. 
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Channel 

NOC-8 

I 

I 
NOC-8 

NOC-8 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
INOC-8 

I 
I 

I 

I 
I 
I 
I 
I 

TABLE 3-11. ~OC-8 THROCGH ::\10C-F BIT DESCRIPTIO~S FOR 

::VTAINTE~A~CE INTERFACE (Cont'd) 

Bit Name Function 

2 Ste pt Issuing this signal permits the execu-

tion of one instruction. (Any faults 

must be cleared before the computer 

I I 
can be stopped. ) 

I 
3 Runt Issuing this signal permits starting 

the computer from a manual stop or 

fault stop. (Faults must be cleared 

before computer can be started. ) 

4 Store associative Issuing this signal permits storing 

registert the associative registers and register 

I 
I file in CPU central memory. Associa-1 

I tive registers are stored starting at 

I I absolute address 400016· The I 

I 
register file is stored starting at l 
absolute address 0000 16 in monitor I 
mode and at virtual address 000015 

in job mode. After this operation 

both must be reloaded by executing 

I 
a load associative register command. 

I 
5 Load as socia:tive Issuing this signal permits loading 

registert the associative registers and register 

file from CPU central memory. As-

sociative registers are loaded start-

ing from absolute address 400015. 

The register file is loaded starting 

at absolute address 0000 16 in monitor 

mode and at virtual address 000016 

in job mode. 

+Computer must be stopped before issuing these commands. 
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Channel 

NOC-8 

TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Bit Name Function 

6 Stream/FF master Issuing this signal sends a master 

(CPU chan BTAl) clear clear to the streaming and floating 

point modules of the computer. SAC 

and central memory modules are not 

included. This signal must be set at 

minimum of 1 microsecond. 

NOC-8 7 Clear faults Issuing this signal clears the follow-

ing conditions and allows the computer 

to be restarted with a run signal 

(NOC-8, bit 3 ). 

1. Memory parity fault 

2. Microcode memory parity 

fault 

3. Multiple match 

4. Absolute sword bounds hit 

5. Parity fault address register 

and bounds hit address 

register 

NOC-8 8 Not used 

NOC-8 9 Sync This signal is used by the CPU to 

gate CPU data back to the maintenance 

station. When reading display reg-

isters, the sync signal must be set 

after the read signal is set. 

NOC-8 A Not used 

NOC-8 B Read This signal transfers the selected 

register and CIAR into the main-

tenance station's display register. 
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Channel 

NOC-8 

l 
NOC-9 

TABLE 3-11. ~OC-8 THROCGH NOC-F BIT DESCRIPTIO~S FOR 

:'.\IAINTENANCE INTERFACE (Cont'd) 

Bit Name Function 

c Register select 23 

l 
These bits represent a 4- bit code 

D 

l I 
22 sent by the maintenance station to 

E 21 the HLP to select one of several 

F i 20 CPU registers for inputs to the 

maintenance interface. (Refer to 

Table 3-12. ) 

0 Sweep mode Issuing this bit causes all instruc-

(CPU chan BT A2) tions to act as passes. 

1 

I 

I I 
I I 

I 
2 

3 

4 

5 

6 

60405000 A 

I 
I 
I 

Interrupt gate 

Block instruction 

execution overlap 

Channel register 

select 2 1 

Channel register 

select 20 

Clock adjust 

Decrease clock 

frequency 

I 
I 
I 

When this signal is a 1, time inter-

rupts and external interrupts will 

only be processed between instruc-

ti on. 

This signal will allow only one 

register instruction to be execution 

at any time. 

These two bits form a code which 

permits the selection of any of 

three CPU registers via NOC-A. 

The code is: 

bit 3(2 1 ) bit 4(20) CPG Reg. Sel. 

0 

0 

1 

1 

0 

1 

0 

1 

None 

Channel register 
Al 

Channel register 
A2 

Channel register 
A3 

Setting this bit enables adjustment 

of the CPU clocks. 

This bit is used to decrease clock 

frequency. 
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I 

TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel Bit Name Function 

NOC-9 7 Increase clock This bit used to increase clock 

(CPU chan BTA2) frequency frequency. 

8 Delay trailing edge This bit is used to delay the trailing 

edge of all of the clocks on the CPU 

panel which is specified by NOC-9, 

bits B through F. If bit 8 and bit 9 

are set, only the odd or even clocks 

on a panel are moved depending on 

bit A. 

9 Delay leading edge This bit is used to delay the leading 

edge of all of the clocks on the panel 

which is specified by NOC-9, bits B 

through F. If bits 8 and 9 are set, 

only the odd or even clocks on a ~ 

panel are moved depending on bit A. 

A Move clocks 0, move even clocks (refer to des-

cription for bit 8 or 9 ). 

~ 
1, move odd clocks. 

NOC-9 B(24) Panel drignators These bits are used in hex codes to 

(CPU chan BTA2) C(23) identify panel designators for clock 
D(22) margins. Bit B is the leftmost bit 
E(21) of the designator. They are defined 
F(20) as follows: 

Designator CPU Panel(s) 
Hex Code 

00 All panels 

01 All floating point panels 

02 All SAC panels 

03 All stream and string 
panels 

I I 
04 Not used 

05 Direct access channel 
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I 

I 
I 
I 

I 
I 
I 
I 

TABLE 3-11. :\OC-8 THROCGH :\OC-F BIT DESCRIPTIO:\S FOR 

~IAI:\TE::\A:\CE Ii\TERFACE (Cont'd) 

Channel 

NOC-9 

(CPU chan BTA2) 

I 
I 

I 
I 

I 
I 
I 

NOC-Al 

(CPr chan BTA3-1) 

60405000 A 

Bit 

0 

1 

2 

3 

4 

I 

I 
I 

Name 

:-\ot used 

Disable channel 1 

2 

3 

4 

I 

Function 

Designator CPC Panel(s) 
Hex Code 

06 Panel AA 

07 I Panel AB 

08 Panel BA 

09 Panel BB 

OA Panel CA 

OB Panel CB 

oc Panel DA 

OD Panel DB 

OE Panel EA 

OF Panel EB 

10 Panel KA 

11 j Panel KB 

12 Panel LA 

13 Panel LB 

14 Panel NA 

-;\C 15 Panel -'-'D 

16 Panel PA 

17 I Panel PB 
18 Panel FA 

19 Panel FB 

lA Panel GA 

lB Panel GB 

lC Panel HA 

lD Panel HR 

lE Panel .JA 

lF Panel JB 

Floating 
point 
module 

SAC 
module 

Stream, 
string 
module 

I 

I 

I 
I 
I 

I 

I 

I 
These bits are transrnittecJ L t , "AJ o ne ;:) · l,j 

module in the computer. Whichever 

bit is set disables the corresponding 

channel and no central memory ref

erences \V ill be allowed from that 

channel. 
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TABLE 3-11. NOC- 8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel 

NOC-Al 

(CPU chan BTA3-l) 

INOC-A2 ~ 
(CPU chan BTA3-2) 

3-78 

Bit 

6 

7 

8 

9 

A 

B 

c 

Name 

Disable channel 6 

7 

8 

9 

10 

11 

12 

D Not used 

E Not used 

F Not used 

0, 1 Select memory group 

2 Delay memory strobe 

Function 

For maintenance purposes the mem

ory strobe on CPU memory may be 

3 Advance memory strobe advanced or delayed by setting either 

bit 2 or 3, as appropriate. Memory 

is divided into four- section groups 

(16 banks per group) of. which one 

group is selected for margin tests. 

The four-section groups correspond 

to a memory wing. Thus a program 

can be written to run in a portion of 

memory not experiencing strobe 

margin failures and test a portion 

of memory experiencing .strobe 

margin failures. The code used by 

bits 0 and 1 to select a memory 

group is: 

bit 0 bit 1 

0 

0 

1 

1 

0 

1 

0 

1 

Selects sections MA-MD 

Selects sections ME- MH 

Selects sections MJ-MM 

Selects sections MN-MR 
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TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel Bit Name 

~OC-A2 4 

(CPU chan BTA3-2) 5 Disable memory 

Parity check 

NOC-A2 

(CPU chan BTA3-2) 

60405000 B 

I ~ 

8 Stop on I/ 0 parity 

fault 

9 Not used 

A Not used 

B Not used 

c Swap 131K 

Function 

CPU memory is divided into 262K 

blocks each of which may have its 

parity check disabled. This pro

cedure facilitates troubleshooting a 

section of memory while the CPU 

continues normal job execution with 

minimum interference. 

Setting the appropriate bit disables 

the parity check on memory addresses! 

as follows: 

Bit 4; addresses 0 through 0 FFF 
FFF 
Bit 5; addresses 1 000 000 through 
1 FFF FFF 
Bit 6; addresses 2 000 000 through 
2 FFF FFF I Bit 7; addresses 3 000 000 through 
3 FFF FFF 

These are absolute addresses and 

correspond to physical addresses 

only if no swaps have been made or 

if phase 16 is in effect. 

Setting this bit enables the CPU to 

stop whenever a central memory 

parity fault is found in data going to 

I/ 0 logic. 

Setting this bit causes bit 40 of 

central memory address to be toggled 

and facilitates testing that part of 

memory where the memory test is 

located. The effect is to swap alter-1 

nate 13 lK word blocks. 
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TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel Bit 

NOC-A2 D 

(CPU chan BTA3-2) 

E 

F 

NOC-A3 0 

(CPU chan BTA3-3) 

1 

3-80 

Name 

Phase 16 

Swap 262K 

Swap 524K 

Absolute addressing 

Test associative 

registers 

Function 

Setting this bit, one of the memory 

degradation lines, causes sequential 

memory addresses to sweep through 

16 banks rather than 32. This is ac

complished by interchanging speci

fied memory address bits in computer 

memory. When phase 16 is set, a 

time penalty is unavoidable on certain 

instructions due to the lower order 

of bank interleaving. 

Setting this bit causes memory ad

dress bit 50 to be toggled. If phase 

16 bit is clear, alternate 128-word 

blocks are exchanged. If phase 16 

bit is set, the effect is to interchange 

upper and lower 262K of memory. 

Setting this bit causes memory ad

dress bit 38 to be toggled. The 

effect is to interchange upper and 

lower 524K. 

Setting this bit forces all central 

memory references to be absolute 

addresses. 

Setting this bit toggles bit 30 (2K 

select) of central memory address 

when storing the associative registers. 

The associative registers are then 

stored at absolute bit address 

24, 00016 . Therefore, the associative 

registers may be repeatedly loaded 

with a fixed pattern and stored in 

memory for inspection. 
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I 

I 
I 
I 

I 

I 

I 
I 

TABLE 3-11. NOC- 8 THROUGH NOC-F BIT DESCRIPTIO:NS FOR 

MAINTE:NA~CE INTERFACE (Cont'd) 

Channel Bit Name Function 

NOC-A3 2 Test data paths Setting this bit toggles bit 30 when 

(CPU chan BTA3-3) storing the register file and forces 

a register file store during an initial 

load. The register file is stored at 

absolute bit address 20, 000 16 and 

loaded from address O. Testing of 

the data paths to and from central 

memory is facilitated using this pro-

cedure and absolute addressing. 

3 Test invisible package Setting this bit toggles bit 30 when 

storing the invisible package. The 

invisible package is stored 2 0481 o 
words ahead or behind where it is 

I loaded. Therefore, the test mode 

I can be used starting with a given 

initial invisible package to see the 

result of CPU activity on the in-

visible package. 

4 Not used 
~ ! l F 

NOC-B 0 Not used 

(CPC chan BTA4) 1 External flag chan 1 

2 2 

3 3 These bits are sent to the computer 

4 4 which in turn sends them on to the 

I 

I 
I 
I 

I 

5 5 appropriate device via an I/ 0 channel. 

6 6 They are used to initiate an autoload-

7 7 ing sequence in the BC of the main-

8 8 tenance station. 

9 9 

A 10 

\!! B 11 

c 12 
I 
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TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTION FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel Bit 

NOC-B D 

(CPU chan BTA4) 
E 

F 

NOC-C 0 

(CPU chan ETAS) 

·l' 

F 

NOC-D 0 

(CPU chan BTA6) 

1 

2 

3 

4 

3-82 

Name 

Not used 

1 upper bounds 

0 lower bounds 

1 bounds in upper 

524K 

0 bounds in lower 

524K 

Bounds sword 

Address bit 00 

t ,i, 

bit 15 

Check bounds on 

memory reads 

Check bounds on 

memory writes 

Check bounds on 

CPU references 

Check bounds on 

channel references 

Stop CPU on 

bounds hit 

Function 

Setting this bit identifies the bits on 

NOC-C as the upper bounds sword 

address. 

Clearing this bit identifies the bits 

on NOC-C as the lower bounds sword 

address. 

When bit F is set, this bit identifies 

the address on NOC-C as being in the 

upper 524K of memory. 

When bit F is clear, this bit identifies 

the address on NOC-C as being in the 

lower 524K of memory. 

These bits represent either the upper 

or lower bounds sword address as 

determined by the state of bit E of 

NOC-B. Bit 0 of this word is the 

leftmost bit of the sword address in 

524K memory. (Refer to bit F of 

NOC-B.) 

When set, bits 0 through 4 provide 

the means for the maintenance station 

to selectively test various categories 

of requests for inbounds conditions of 

memory references. Any combination 

of classes may be selected. If the 

CPU has been stopped by a bounds 

hit (bit 4 ), the maintenance interface 

must set bit 7 (clear fault) of NOC- 8 

before the CPU can be restarted. 

The CPU can then be restarted by 
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TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel Bit Name Function 

NOC-D setting bit 3 (run) of NOC-8, and it 

(CPU chan BTA6) will execute the next instruction in 

sequence. To identify a second 

bounds hit, the maintenance inter-

face must set bit 7 (clear fault) of 

NOC-8 so that another bounds hit 

can be detected on NIC-F, bit 3. 

5 Enable bounds check Setting this bit enables the particular 

bounds checking bit(s) (bits 0 through 

4) to perform their intended function(s ). 

The conditions des ired in bits 0 

through 4 must be set before setting 

this bit. 
I 

6 Count A Setting this bit initiates operation of I 
counter A. The proper counter 

specification (bit F) and bits 8 through 

E of this channel must be set up be-

fore this count line is enabled. 

7 Count B Same explanation as counter A but 

applied to counter B. 

8 Clear counter Setting this bit clears only the upper 

overflow bits bit of each 32- or 16-bit counter. 

If the bit is cleared, both A & B 

counters are cleared after the read 

signal (NOC-8, bit B) is received 

and after both counters are trans-

ferred into the maintenance inter-

face's display registers. 

9 Stop counter A l Setting either of these bits causes 

A Stop counter B the event incrementing either of the 

16-bit counter pairs to stop the CPU . 
• Clear fault (NOC-8, bit 7) clears the 

condition. 
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TABLE 3-11. NOC-8 THROUGH NOC-F BIT DESCRIPTIONS FOR 

MAINTENANCE INTERFACE (Cont'd) 

Channel Bit 

NOC-D B 

(CPU chan BTA6) c 
D 

E 

NOC-D F 

NOC-E 

(CPU chan BTA7) I 
9 

A 

B 

3-84 

Name 

Carry into A 1 

Carry into A2 

Carry into Bl 

Carry into B2 

0 Counter A speci

fications 

1 Counter B speci

fications 

Counter Al /Bl event 

Select codes 

i 
Counter A2/B2 event 

Select codes 

Not used 

All jobs enable 

Function 

These bits are used for reconfiguring 

CPU counter word size during moni

toring functions. 

Setting bit B enables the carry into 

counter Al from counter A2. Clear

ing both Al and A2 allows counters 

to operate as two 16-bit counters. 

To obtain a 32-bit count, clear Al 

and set A2. If both lines of a 

counter pair are set and NOC-D, 

bit 8 is set, undefined results occur 

when the counters are cleared. 

Setting this bit selects counting speci

fications on NOC-E, bits 0 through F 

for counter B. 

Clearing this bit selects counting 

specifications on NOC- E, bits 0 

through F for counter A. 

Setting the desired bit(s) in this group 

determines which counter pair and 

event will be selected by. the main

tenance interface for monitoring pur

poses. Bits 0 through 4 apply to 

counter pair Al/Bl, and bits 5 through 

9 apply to A2 I B2. (Ref er to Table 

3-13). 

Setting this mask bit enables the 

counters to be incremented for any 

selected event. 
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Channel 

:\"OC-E 

TABLE 3-1 L ::\OC-8 TI-mrn-c;.n :\"OC- F BIT nESC HIPTIOl\S FOR 

~IAI::\TE;\"A;\"CE I:.JTERFACE (Cont 1d) 

Bit ::-Jame Function 

c Monitor mode mask Sdting this bit enables counters to 

l(CPC chan RTA7) be incremented only when the CPU 

is in monitor mode 0 

I 

I 
I 
I 

:NOC-F 

(CPU chan BTA8) 

60-105000 A 

D 

E 

F 

0 

1 

2 

:) 

4 

5 

6 

7 

8 

A 

R 

c 
n 
E 

F 

i 

I 
I 
I 
I 

.Tob mode mask 

Data flag bit 56 mask 

Data flag bit 5 7 mask 

Function select bit 27 

26 

:\lask bit 2 7 

I 26 

25 

24 

23 

22 

21 

20 

25 

24 

2'.i 

22 

21 

20 

I 

I 
I 
I 

Setting this masking bit enables a 

count to be made during CPU selected 

jobs only. 

Setting bit E enables counters to be 

incremented for sword address on 

>:OC'-C and CFC selected functions 

on :0.'0C-D, bits' 0 through F. 

Setting bit F enables counters to be 

incremented for sword address on 

1"\0C- C and CFC selected events and 
C'. .,. . ..., " - - ' ma. i-.~ on '.\OC E, bits 0 through F. 

These 8 bits constitute a function 

select code which determines the 

count condition sent to the CPU. If 

the ,:;elect code and the corresponding 

11e:-; code (refer to hex code 12, 

Table 3-13) bits are equal, wherever 

there is a 1 in the mask, the counter 

\\"ill be incremented. If the mask 

cont a ins all zeros, all instructions 

\Yill be counted. Bit 0 is the leftmost 

bit of the code. 

These 8 bits constitute a mask for 

the function code used with the function 

select bits (bits 0 through 7) to define 

the masking to be used. Bit 8 is the 

ldtrnos:t pit ofthe code. 
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MAINTENANCE INTERFACE MONITORING ACTIVITIES 

The maintenance interface of the maintenance station performs all the system monitor

ing functions required for computer system operation. The maintenance interface 

monitors the outputs of its two display registers as its main medium of evaluating 

system activity, monitors four 16-bit counters in the CPU, and can request microcode 

memory status and selected CPU status. 

DISPLAY REGISTER MONITORING 

Two maintenance interface display registers are used for this function; one always con

tains the output of the current instruction address register (CIAR) in the CPU and the 

other contains the output of a register selected by a 4-bit code sent to the CPU by the 

maintenance interface. The code used for register selection is transmitted to the CPU 

via NOC-8,, bits C through F. The maintenance interface must also set NOC-8, bit 8 

(read) to enable the CPU to transfer data from its CIAR and data from the selected 

register to the maintenance interface display registers. Note that the maintenance 

interface must set up the register select code before issuing the read signal to the 

CPU. The CIAR is received at the maintenance interface via the bits of NIC-8, NIC- 9, 

and NIC-A. Data from the code-selected register is received via the bits of NIC-B 

through NIC-E. Select codes and their corresponding registers are listed in Table 3-12. 

TABLE 3-12. MAINTENANCE INTERFACE SELECT CODES 

Hex 
Code Register(s) Selected Bits 

0 Current instruction address register (CIAR) 0-63 

1 Data flag register 0-·63 

2 Invisible package address (absolute bit address) 0-31 

Page zero address (absolute bit address) 32-63 

3 External interrupt register 17-31 

Channel 1 17 

2 18 

3 19 

4 20 

5 21 

6 22 

7 23 
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TABLE 3-12. ::\1AI:c\TE::\A~CE I:\'TERFACE SELECT CODES (Cont 1d) 

Hex 
Code Register(s) Selected Bits 

3 Channel 8 24 

9 25 

10 26 

11 27 

12 28 

Not used 29 

Direct access channel 30 

Monitor interval timer 31 

Channel read active-write active 32-55 

Channel 1 32-33 

2 34-35 

3 36-37 

4 38-39 

5 40-41 

i 6 42-43 
I 7 44-45 

8 46-47 

9 48-49 

10 50-51 

11 52-;13 

12 54-55 

4 Parity fault type 0-7 

Access instruction parity fault 0 

Stream instruction parity fault 1 

CPU parity fault 2 

Search parity fault ;) 

Exchange parity fault 4 

I/ 0 parity fa ult 5 

I NIC memory 0 parity fault 6 
I 

.NIC memory 1 parity fault 7 
I 

[These signals may be cleared by setting Clear 

Fault bit (NOC- 8, bit 7) in maintenance interface] 

FiOating point-counts 26-31 
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TABLE 3-12. MAINTENANCE INTERFACE SELECT CODES (Cont'd) 

Hex 
Code 

5 

6 

Register(s) Selected 

When counting floating point items with monitoring 

counters, lowest order bit is 22-bit. More accuracy 

can be obtained by reading bits 20 and 21. 

Number of alignments > K 

Number of normalizations > K 

Number of right shift normalizations 

If 20 and 21 are to be used, computer must be stopped 

before selecting the event and reading the counter. 

These bits are cleared by the not select code. 

Parity fault address 

Address of first parity error retained in this register. 

This register cleared by clear fault (NOC-8, bit 7 ). 

Bounds hit address (absolute bit address, right justi

fied). Address of first bounds hit retained in this 

register. Bounds checking performed on sword 

boundaries only. This register cleared by clear 

fault (NOC-8, bit 7). 

Counter Al 

Counter A2 

Counter Bl 

Counter B2 

If NOC-D, bit 8 = 0, both counters clear after read 

bit (NOC-8, bit B) is sent and after both counters 

are transferred into display register. If NOC-D, 

bit 8 = 1, only upper bit of each 32- or 16-bit counter 

will be cleared. 

Bits 

21 20 

26 27 

28 29 

30 31 

32-63 

0-31 

0-15 

16-31 

32-47 

48-63 
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COUNTER MONITORING 

A second method of evaluating computer system performance is that of monitoring the 

t\H) 32-bit counters in the CPU. To be compatible with 16-bit word format, the two 

counters are functionally divided into two 16-bit counters each and carry the designations 

Al/Bl and A2/B2. On command from the BC, the maintenance interface may be con

nt~cted by an event line to any of the four 16- bit counters. The counters can be read 

by BC selection as inputs to the display registers in the maintenance interface. They 

also can be combined in various ways to form one or two 32-bit counters, if desired. 

This reconfiguration is accomplished using the carry lines (bits B, C, D, and E of 

1.\0C-D). The counters are enabled by normal channel bits (NOC-D, bits 6 and 7) 

selected by a mask from the maintenance interface. The maintenance interface has the 

option of stopping the CPU on any count condition and accomplishes this function using 

the stop bits (NOC-D, bits 9 and A). Table 3-13 lists the events which can be counted 

and their corresponding select codes required to read the count. NOC-E, bits 0 through 

9 are used to obtain the proper counter-event combination. 

TABLE 3-13. MAINTENANCE INTERFACE EVENT SELECT CODES 

Hex Codes 
Counter Counter 
Al/Bl A2/B2 

0116 

0116 

02 

02 

03 

03 

Event 

Number of branches out of instruction stack. 

i-Jumber of branches in instruction stack. 

Number of instruction sword references. 

Total number of minor cycles execution was stopped waiting 

for an instruction from central memory. This does not in-

elude waits for jumps. 

Number of times an issue of a register instruction has been 

blocked because of an operand-result conflict. 

Total number of minor cycles that register instructions 

have had to wait before issue because of an operand-result 

conflict. 
L-------- ----

I 04 

t 
Number of shortstop path usages. 

05 Number of space table searches. 

05 Number ()f quarter swords searched in space table searches. 
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TABLE 3-13. MAINTENANCE INTERFACE EVENT SELECT CODES (Cont'd) 

Hex Codes Event 

Counter Counter 
Al/Bl A2/B2 

06 Number of exchanges caused by program force in-

terrupts. 

06 Number of exchanges caused by external interrupts. 

07 Number of exchanges caused by access interrupts. 

07 Total number of exchanges. 

08 Number of direct access channel memory requests. 

08 Number of direct access channel requests accepted. 

09 Number of normal channel memory requests. 

09 Number of normal channel memory requests accepted. 

OA Number of CPU memory requests. 

OA Number of CPU memory requests accepted. 

OB Total number of memory requests. 

OB Total number of memory requests accepted. 

oc Number of vector instructions with result fields less 

than 64 words. 

oc Number of vector instructions with result fields be-

tween 65 and 8K words. 

OD Number of vector instructions with result fields of 

more than 8K words. 

OE Number of string instructions with result fields less 

than 8 bytes. 

OE Number of string instructions with result fields be-

tween 8 and 32 bytes. 

OF Number of string instructions with result fields of 

more than 32 bytes. 
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TABLE 3-13. ::\lAii\TENA~CE I~TERFACE EYEi\T SELECT CODES (Cont'd) 

Hex Codes 

Counter Counter 
Al/Bl A2/B2 

10 

11 

11 

12 

12 

13 

13 

Event 

tNumber of alignments greater than a certain constant. 

The constant has not been selected. It will be be-

tween 0 and 128, 

tNumber of normalizations greater than a certain con-

stant. The constant has not been selected. It will be 

between 0 and 128, 

tNumber of right shift normalizes. 

Number of times a particular function code or a partic-

ular category of function codes is executed. The 

count condition is determined bv an 8-bit select code 

(NOC-F, bits 0 through 7) and an 8-bit mask sent to 

the CPU via NOC- F, bits 8 through F. If the select 

code bits and the corresponding instr,uction function 

code bits are equal \vhere\·er there is a 1 in the mask, 

the counter will be incremented. If the mask contains 

all zeros, all instructions will be counted. 

Time - 1 MHz, 

Kumber of vector instructions. 

.L\umber of cycles where data is not available at the 

output of a functional unit (string or floating point) 

once data has been requested for all input streams. 

This time does not include the time required for initial 

setup (preceding requests for memory) or shutdown 

(following the input of the last operands to a functional 

unit) of vector or string instructions. This count thus 

permits the programmer to analyze the amount of 

time required for start-up memory accesses, pipe

line/functional unit length, space table searches, and 

memory conflicts for a specific instruction. 

t Counted in groups of four; therefore, the lowest bit in the counter is the 22-bit. 
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TABLE 3-13. MAINTENANCE INTERFACE EVENT SELECT CODES (Cont'd) 

Hex Code Event 

Counter Counter 
Al/Bl A2/B2 

14 Time enabled from microcode; number of minor 

cycles microcode MON = 1 is selected. 

COUNT GATES AND MASKING 

Counters are incremented when the selected event occurs, the proper count bit (NOC-D, 

bit 6 or 7) is up, and one or more of the following gate-mask conditions is satisfied: 

• Data flag 56/57 is set in the CPU and data flag 56/57 mask (NOC-E, bits E and F) 

in the maintenance interface are set. 

• The CPU is in monitor mode and the monitor mode mask bit (NOC-E, bit C) in the 

maintenance interface is set. 

• The CPU is in job mode and the job mode mask (NOC-E, bit D) and the all jobs 

enable mask bits (NOC-E, bit B) are set. 

• The CPU is in job mode, the job mode mask is set and the job enable of monitoring 

counters is set in the invisible package of the job being executed. This feature 

allows a count to be made during CPU selected jobs only. 

CARRY OPERATIONS 

There is one enable carry line associated with each 16- bit counter. Enable carry bit Al 

enables the carry operation into counter Al from counter A2. Enable carry bit A2 (NOC-D, 

bit C) enables the carry operation into counter A2 from counter Al. There are also equivalent 

lines for B counter carry operations. The four bits used in controlling the carry operations 

are NOC-D, bits B through E. 
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A zero on carry lines _.ll.i.1 and .L\.2 allo\vs the counters to operate as t\vo 16'-bit counters. 

Only half of the total number of events are available at the selection network for counter 

Al or A2; therefore, if a 32-bit count is desired, the logical state of the carry lines must 

be manipulated accordingly. For example, if an event is enabled to use counter Al and 32-

bit count is desired, enable carry line Al (NOC-D, bit B) must be 0 or clear and carry line 

A2 must be a 1 or set. In this example counter Al will have the least significant bits. 

If both carry lines for a counter pair are set, and it NOC- D, bit 8 (clear counter overflow 

bits) is set, undefined results will occur when the counters are cleared. 

STOP BITS 

One stop bit is available for each counter pair. When a stop bit is set, the event increment

ing either 16- bit counter in the pair will stop the computer. The two bits used for controlling 

the stop lines are bits 9 and A of NOC-D. In response to setting a stop bit, the computer 

responds to the maintenance interface by setting the event stop bit (NIC-F, bit 4). The 

maintenance interface may restart the computer after setting the clear fault bit (NOC-8, 

bit 7 ). 

COUNTER PROGRAMMING SEQUENCES 

The following procedures are typical steps that could be used to set up the CPU counters 

from the maintenance interface. 

NOTE 

To insure proper initialization of the counters, 
the count bits (NOC-D, bits 6 and 7) must be 
cleared prior to making each new count selec
tion. 

1. Set the following bits, as required: 

a. Stop; counter A (NOC-D, bit 6) 

b. Stop; counter B (NOC-D,, bit 7) 

c. Enable carry (into) Al (NOC-D, bit B) 

d. Enable carry (into) A2 (NOC-D, bit C) 

e. Enable carry (into) Bl (NOC-D, bit D) 

f. Enable carry (into) B2 (NOC-D, bit E) 
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2. Clear NOC-D,, bit F (0 Counter A specifications) and set desired event select 

code (NOC-E, bits 0 through 4) and mask selection bits (NOC-E, bits B 

through F) for counter A into NOC-E. 

3. Set NOC-D, bit F (1 counter A specifications) and set desired event select code 

(NOC-E, bits 5 through 9) and mask selection bits (NOC-E, bits B through F) for 

counter B into NOC-E. 

4. If Al /Bl event hex code 12 for function counting was selected, set the appropriate 

counter/event select and mask bits in NOC-E and NOC-F, respectively. 

5. Set count bit A or B (NOC-D, bit 6 or 7) as desired to activate the counters. 

The counters will then count the selected events and will continue until their respective 

count lines are dropped. 

LOGIC FAULT MONITORING 

There are three types of logic faults detected in the computer. They are: 

• Memory parity (CPU) 

• Microcode memory parity 

Refer to STAR-100 Computer System Hard

ware Reference Manual listed in the preface. 

• Multiple match 

The maintenance interface may detect any of these types of faults on NIC-F, bits 0, 1, and 

2. After sensing the fault, the maintenance interface must clear the fault by setting NOC- 8, 

bit 7 and must determine the appropriate response to the fault. It may restart the computer 

by setting NOC-8, bit 3 (run). 

STAR-100 CONTROL INTERFACE 

The MCU control /microcode memory interface can be used to perform the following 

operations: 

• Load computer microcode memory from MCU memory 

• Read from computer microcode memory into MCU memory 

• Read status information from computer microcode memory 

• Issue control bits to govern operation of computer microcode memory 
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The control· interface in the l'vTCU is connected to the microcode memory rnodule of an 

HLP such as the STAR-100 or STAR-65 via an I/O channel similar to a STAR data 

channel. The control interface connects to the block transfer channel of the BC and is 

programmed as the SAC coupler except that different normal channels are used for 

control. The microcode memory (or HLP) end of the channel is like a standard A coup

ler with channel control and fanin/fanout logic between the channel and the 224-bit micro

code words. The A coupler in the HLP does not use the following lines normally used 

in a STAR data channel: 

1. Parity error from A (PEFA) 

I 

The A coupler does not check parity on any function sent by the control inter

face or does not send a parity error to the control interface on a microcode 

parity error. The MCU checks for microcode parity errors via the normal 

channel lines between the MCU and the CPU just as it would for any other 

CPU parity error. 
I 

2. Illegal from A (IFA) 

3. Interrupt from B (IFB) 

4. System control [ such as control strobe from A (CSFA) or control from A 

(CFA)] 

5. No parity is sent with data on a read operation 

Refer to appendix C in the back of this manual for a complete description of a STAR 

data channel. 

The BC in the MCU uses the block transfer channel for data transfers through the 

control interface and normal channel 6C for function codes and control of the control 

interface. 

CONTROL INTERFACE TO A COUPLER FUNCTION CODES 

The control interface in the MCU sends function codes via the I/O channel as directed 

by the BC. These codes are sent to the A coupler (or microcode memory module) via 

NOC-6C, bits 1, 2, and 3 and are defined in Table 3-14. 
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TABLE 3-14. FUNCTION CODES FOR 
I CONTROL INTERFACE/MICROCODE MEMORY INTERFACE 

Bit 3(20) Bit 2(2 1) Bit 1(2 2 ) Name Function 

I 0 0 0 Null Automatically sent by control interface 

as the second half of any function. 

0 0 1 Read Read a block of microcode memory 

memory from the current microcode address. 

0 1 0 Write Write a block of microcode memory 

memory from the current microcode address. 

0 1 1 Not normally used, but performs the 

same as an EOP in computer. 

1 0 0 Data Automatically sent with data during a 

write microcode memory operation. 

1 0 1 Read Read the current microcode status 

status (explained in detail later in this section). 

1 1 0 Write Switches that provide control of micro-

switch code execution (explained in detail later 

in this section). 

1 1 1 EOP End of operation clears microcode 

memory interface of all previous 

functions and also clears counter that 

controls data fanin/ fanout to and from 

the I/ 0 channel. 
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MICROCODE WR.iTE SWiiCHES 

Microcode switches are 1-bit control terms used to control the microcode memory. 

Each switch is one bit of the write switch control word (Figure 3-16). When the BC 

in the MCU issues the write switch (110) function code, the control interface receives I 
the code from the block transfer channel and sends it on to the microcode memory 

interface (A interface). The write switch function code causes the microcode memory 

to store the write switch control word in a register. 

0 1 2 3 4 5 6 7 8 9 A B C D E F 

Not used 

Enables control of register logical pipe from microcode 

Changes definition of status word 2 (bits 8 through F of status 
word 2 become bits 0 through 7 of an interrupt count register) 

Drop control; setting this bit disables control of the CPU and instruc
tion controls from microcode memory 

Clear checkpoint; strobing this bit clears checkpoint logic 

P-0; strobing this bit forces microcode address register to 0. (Kill, bit 1, 
should be set previously or in same word to effect a normal halt) 

Sense switch; the microcode program senses the condition of this switch for 
program control use (used mainly by diagnostics). 

Kill; setting this bit stops any microcode instructions being executed at the time 
the bit is set. The operation comes to a normal halt with the microcode address 
register containing the address of the next word to be executed. Setting bit 0 
resumes execution. 

Go microcode; setting this bit causes microcode memory to start execution at the 
current microcode memory address. 

Figure 3-16. Microcode Write Switch Control Word 
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Write switch functions represented by bits 0, 3, and 4 are one-shot functions. This is 

accomplished by setting the required bit in the even 16-bit half word of a transfer and 

clearing the bit in the odd 16- bit half word of the transfer. If the bit is set in both 

halves of the 32-bit transfer, the function would be performed during the first transfer 

I but ignored in the second transfer and on succeeding 32-bit transfers if the switch remains set. 

Switch functions represented by bits 0 and 3 are delayed by one memory cycle so that 

other functions in the same data word have time to propagate. For example, bit 1 

(kill) and bit 3 (P 0, forcing address register to 0) are a legal combination as are 

bits 0 and 2 (go microcode and sense switch). Note that legal combinations are not 

limited to the two examples just given. 

Switch functions represented by bits 1, 2, 5, 6, and 7 are latching in that they do not 

change from their present state until another function is sent. Since a single function 

consists of two 16-bit data transfers, each switch function must be repeated in both 

halves of a 32-bit data transfer. 

MICROCODE STATUS 

When the BC in the MCU requests a status report (using read status, 1012 ) of micro

code memory operations via the control interface, the A interface in the HLP puts two 

16-bit status words on the I/O channel. They are shown in Figure 3-17. The MCU 

may receive any number of input status words from the HLP. However, if the MCU 

requests more than two status words the microcode memory continues to repeat status 

word 2. The requesting and receiving of status does not have any effect on microcode 

memory or controls. 
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STATUS WORD 1 

L___The current state of the microcode address (P) 
register. 

Flags; the current state of flags 0, 1, 2, 3. 

Checkpoint; software uses this bit to indicate that microcode memory has reached a 
predefined status (such as an error) or reached a predefined address for debugging, 
etc. 

STATUS WORD 2 

The current state of one (J2) of the return jump 
registers or state of interrupt count register (refer 
to bit 6 of Figure 3-16 ). 

The current state of the least significant 4 bits of the Jl register. 

Run; this bit indicates that the microcode memory is executing. 

Figure 3-17. Microcode Memory Status Words 

PROGRAMMING SEQUENCES 

The following paragraphs outline basic programming sequences that can be used to I 
exercise the microcode memory through the control interface in the STAR-100 MCU. 

CONTROL INTERFACE SELECTION I 

Prior to attempting any of the following procedures such as reading from or writing 

into microcode memory, select the control interface as follows: I 
1. Select the control interface by clearing bit 9 and setting NOC-2, bit A 

2. Connect NOC-6C to the control interface by setting NOC-5, bit 8 (cha~el switch 

set 2 1) and clearing NOC-5, bit 9. 

60405000 B 3-99 



I 

I 

WRITING INTO MICROCODE MEMORY 

1. Issue EOP function code to clear the microcode memory interface. 

a. Clear initiate functions bit (NOC-6C, bit O). 

b. Place EOP function code 0112) in NOC-6C, bits 1 through 3. 

c. Set, then clear the initiate functions bit (NOC-6C, bit O). 

NOTE 

The EOP code does not clear the microcode 
memory address counter. 

2. Issue Write Memory function code. 

a. Place write memory function code (0102) in NOC-6C, bits 1 through 3. 

b. Set initiate functions bit (NOC-6C, bit 0). 

c. Execute output-block transfer instruction to issue a 32-bit (2-word) dummy 

address. 

NOTE 

The microcode memory ignores this address; 
data transfer will proceed from the current 
microcode memory address. However, a 2-
word dummy address must be issued to satisfy 
STAR data channel procedures. Content of the 
dummy address does not matter. 

d. Clear initiate functions bit (NOC-6C, bit 0). 

3. Start output data transfer. 

a. Place data function code (100
2

) in NOC-6C, bits 1 through 3. 

b. Execute output-block transfer instruction to initiate data transfer. 

c. 

NOTE 

The block tr an sf er instruction word count 
determines the number of 16-bit words 
transmitted from the MCU. The block 
transfer instruction word count must have 
a remainder of o. modulus 14. 

Clear data function code in NOC-6C, bits 1 through 3. 

4. Issue EOP function code (refer to step 1 ). 

5. If more data must be transferred, repeat the sequence in step 2 after reload

ing BC memory. 
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Because BC memory is smaller than the micro
code memory, several repetitions of the write 
sequence may be required to write a long block 
in microcode memory. 

READING FROM MICROCODE MEMORY 

1. Issue EOP function code to clear the microcode memory interface. 

a. Clear initiate functions bit (NOC-6C, bit 0). 

b. Place EOP function code (1112) in NOC-6C, bits 1 through 3. 

c. Set, then clear the initiate functions bit (NOC-6C, bit 0). 

2. Is sue Read Memory function code. 

a. Place read memory function code (001 2 ) in NOC-6C, bits 1 through 3. 

b. Set initiate functions bit (NOC-6C, bit O) 

c. Execute output-block transfer instruction to issue a 32-bit dummy address. 

NOTE 

Data transfer proceeds from the current micro
code memory address. The dummy address is 
ignored. 

d. Clear initiate functions bit (NOC-6C, bit 0). 

3. Execute input-block transfer instruction to start data transfer. 

NOTE 

The block transfer word count, placed in the 
A register, determines the number of 16-bit 
words read in. 

4. Issue EOP function code (refer to step 1) 

5. If more data is to be transferred, repeat sequence from step 2. 
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NOTE 

Before reading in another data block, the data 
block, the data just read in must be moved 
from BC memory to some other storage medium 
(a disk, for example). 
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ISSUING WRITE SWITCH BITS TO MICROCODE MEMORY 

1. Issue EOP function code. 

a. Clear initiate functions bit (NOC-6C, bit 0). 

b. Place EOP function code (111 2 ) in NOC-C, bits 1 through 3. 

c. Set, the clear the initiate functions bit (NOC-6C, bit 0). 

2. Issue write switch function code. 

a. Place write switch function code (1102) in NOC-6C, bits 1 through 3. 

b. Set initiate functions bit (NOC-6C, bit 0 ). 

c. Execute output-block transfer instruction to issue 32-bit dummy address. 

NOTE 

The microcode memory ignores this address. 

d. Clear initiate functions bit (NOC-6C, bit 0). 

3. Output write switch bits. 

a. Place data function code (1002 ) in NOC-6C, bits 1 through 3. 

b. Execute output-block transfer instruction to issue two 16-bit write switch 

words. 

NOTE 

Normally this operation is limited to two 16-
bit output words, however, there is no re
striction on data length. In some cases, it 
may be useful to issue a series of write switch 
words, to make repeated starts of a recurring 
operation for example. 

4. Issue EOP function code (refer to step 1 ). 

READING STATUS FROM MICROCODE MEMORY 

1. Issue EOP function code. 

a. Clear initiate functions bit (NOC-6C, bit 0). 

b. Place EOP function code (1112) in NOC-6C, bits 1 through 3. 

c. Set, then clear the initiate functions bit (NOC-6C! bit O). 
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a. Place read status function code (1012) in NOC-6C, bits 1 through 3. 

b. Set initiate functions bit (NOC-6C, bit O). 

c. Execute output-block transfer instruction to issue a 32-bit dummy address. 

NOTE 

The microcode memory ignores the dummy 
address. 

d. Clear initiate functions bit (NOC-6C, bit 0 ). 

3. Execute input-block transfer instruction to read in 16-bit status words. 

4. Issue EOP function code (refer to step 1 ). 

SDU. COUPLER INTERFACE 

I 

This interface is present in the SCU and is used in the display I edit station. Its function 

is to drive the Station Display Unit (SDU). Because the SDU coupler and SDU are so 

closely related, both items are treated together in section 4 of this manual. 
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HR600 PRINTER INTERFACE 

GENERAL 

The printer interface in the maintenance control unit acts as a data handling channel 

between the HR600 Line Printer and the SCU normal channels. Function commands, 

status words, and data words are transferred to and from the printer via this interface. 

Bit descriptions of the various normal channel bits used in this interface are given in 

Table 3-15. 

The printer interface is multiplexed with the 854 Disk Storage Drive and SAC coupler 

(coupler B) interfaces on channel 6 by the normal channel switch logic. Although the 

printer interface uses normal channel 6B on both input and output operations, the SCU 

may sense status bits on normal input channel 3 (refer to Table 3-15) as well. 

NORMAL CHANNEL SWITCH 

Although the normal channel switch is not an interface, it is connected to specified bits 

of normal channels 5 and 6. Since three interfaces must share normal channel 6 be

tween the peripheral devices and the BC' s normal channel interface, the normal channel 

switch must be programmed to make the proper selection. Normal input and output 

channels 6A service the 854 Disk Storage Drive interface, channel 6B services the 

HR600 printer interface, and channel 6C services the second SAC coupler (or coupler B). t 
Figure 3-18 illustrates the relationship of the normal channel switch to normal channels 5 

and 6 and to interfaces connected to channel 6. To select the desired channel (6A, 6B, 

or 6C), the BC must set or clear bits 8 and 9 (channel switch set) of NOC-5 as follows: 

Bit 8 Bit 9 

Channel 6A (disk) 0 0 

Channel 6B (printer) 0 1 

Channel 6C (coupler B) 1 0 

Channel 6D (not used) 1 1 

Selecting the desired channel with the appropriate code of NOC-5 selects both the input 

and output channels for the device interface. For a more detailed explanation of the 

normal channel bits used in channels 6A, 6B, and 6C, refer to the appropriate interface 

description in this manual. 

t A fourth selectable channel (6D) is not used. 
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TABLE 3-15. BIT DESCRIPTIONS FOR PRINTER/NORlVIAL CHANNEL INTERFACE I 

Channel 

NOC-6B 

NOC-6B 

NOC-6B 

NOC-6B 

I NOC-6B 

I 
I NOC-6B I 

NOC-6B 

NOC-6B 

NIC-6B 

NIC-6B 

NIC-6B 
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Bit 

0 

1 

2 

3 

4 

5 

6 
7 

8 
9 
A 
B 
c 
D 
E 
F 

D 

E 

F 

I 

I 
I 

Name 

Start 
indicator 

Select 8 lines/inch 

Adv ribbon 

Adv paper 

Hammer enable 

Compare 

Hammer address 7 
6 
5 
4 
3 
2 
1 
0 

Out of paper 

Drum latch switch 

29V alarm 

Function 

Setting this bit lights the STA RT indicator on the 

printer in response to a start signal, provided 

all status conditions are correct. 

Setting this bit causes the printer controller to 

select a printing density of eight lines per inch 

printing format. Clearing this bit selects a 

printing density of six lines per inch. 

Setting this bit causes the printer to advance the 

print ribbon during printing operations. 

Setting this bit causes the printer to advance the 

paper forms in its carriage. Paper motion 

continues only as long as this bit is set. 

Setting this bit causes all hammers addressed 

for a soecific drum row nulse count to fire. 

I Setting• this bit strobes the address on bits 8 

through F to be sent to the printer. 

(Not used) 
(Not used) 

These eight bits constitute the address sent to 

the printer to select the desired print hammer. 

This status bit indicates that the printer has run 

out of paper. 

This status bit indicates that the printer gate is 

not closed and that the printer is therefore not 

ready. 

This status bit indicates that a malfunction 

occurred in the 29-volt power source. 
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TABLE 3-15. BIT DESCRIPTIONS FOR PRINTER/NORMAL CHANNEL INTERFACE (Cont'd) 

Channel Bit Name Function 

NIC-3 4 Index pulse This status bit indicates that the print drum is 

at its starting point. It is also used as a resync 

signal for counting drum row pulses. 

NIC-3 5 Row pulse This status bit indicates that a new drum row is 

coming under the printer hammers. 

NIC-3 6 Paper strobe This status bit from the printer indicates that 

paper motion has stopped. 

NIC-3 7 Start This status bit indicates that the printer was 

given the command to begin operation. 

NIC-3 8 Page eject This status bit indicates that the paper in the 

printer was advanced until a punched hole was 

detected in the format tape (top of form). 
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Figure 3-18. Normal Channel Switch/Normal Channel 6 Relationship 
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PROGRAMMING SEQUENCES 

Since the HR600 printer is completely controlled by software, only a general sequence 

of events is included in the following paragraphs. 

1. Initially, the software initiates the following bits. 

Sets advance ribbon bit (NOC-6B, bit 2) 

Selects 6/8 lines per inch printing density (NOC-6B, bit 1) 

Tests status for the start bit (NIC-3, bit 7) 

Tests the start indicator (NOC-6B, bit 0) 

Sets status for index pulse (NIC-3, bit 4) to establish drum synchronism at a 

drum speed of 800 rpm. At this speed an index pulse occurs every 75 milli

seconds. 

2. Following the index pulse, software checks for a drum row pulse (NIC-3, bit 5). 

There are 63 drum row pulses between each index pulse. Since a drum 

row pulse corresponds to a character row, the software must match the char

acter to be printed with the correct drum row pulse. 

3. When the correct drum row pulse is determined, the hammer address(es) 

(NOC-6B, bits 8-F) is sent to the printer to specify which of the 136 hammers 

are to be fired. 

4. The compare bit (NOC-6B, bit 5) strobes the hammer address to the printer. 

5. The hammer enable bit (NOC-6B, bit 4) causes all hammers previously ad

dressed for the specified drum row pulse to fire. From the initial sensing of 

the drum row pulse, the software has 1. 1 7 milliseconds to print the character. 

6. Steps 2 through 5 are repeated until all characters on that line are printed. 

7. After all characters for one line are printed, the software advances the paper 

(NOC-6B, bit 3) to print the next line and continues printing subsequent lines. 
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STAR-65 MAiNiENANCE iNiERFACE 

To be supplied. 
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STATION DISPLAY UNIT AND SOU COUPLER 

GENERAL DESCRIPTION 

The SDU coupler, the SDU, and keyboard/ display units form a display/ edit station sub- I 
system (Figure 4-1) which enables the SCU to transmit and receive data to or from the 

keyboard/ display units. The SDU coupler serves as an interface that allows blocks of 

data to be transferred in either direction between SCU memory and SDU memory. Data 

transfers are initiated by the BC in the SCU. 

The SDU is a memory that is used to hold messages and data displayed on the 

display units. SDU memory is partitioned into a number of buffer areas that each 

serve one CRT display unit. A message written into one of these buffers is automa

tically displayed continuously on the corresponding display as long as the message 

remains in the buffer. Messages to be displayed come from the SCU, which can read 

or write any area in SDU memory, through the SCU coupler. All display data must 

be in the form of ASCII characters. 

The basic SDU contains 4096 16-bit words, enough to support a group of seven displays. 

Up to three additional 4K memory modules can be added to serve a maximum of 28 

displays. For addressing purposes, the four 4K-memory modules and associated groups 

of seven keyboard/display units are labeled groups 0, 1, 2, and 3. 

A second purpose of the SDU is to provide a path from the keyboards to the SCU normal 

input channels. The SDU simply provides an electrical path from the keyboards to the 

SCU. Keyboard data does not flow directly into SDU memory for display. To display 

typed-in data, the SCU must first read from a keyboard and then transmit the keyboard 

data to SDU memory. 

Figure 4-2 shows the relationship between SDU memory and the displays. Note that 

there are actually two buffer areas for each display, a 512-word buffer for the 16-line 

A field and a 64-word buffer for the two-line B field. Each 16-bit word holds two 

7-bit, ASCII- coded display characters. Aside from the difference in buffer area 

locations, there is no difference between the two fields. A memory map (Figure 4-11 ), 

located near the end of this section,, shows the buffer areas assigned to each display. 
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As Figure 4-2 indicates, there are two possible B-field formats. The desired format 

must be selected at installation time by setting switches located on the SDU. 

SOU COUPLER 

The SDU coupler is an SCU interface that permits block transfers of data between the 

memories in the SCU and the SDU. Its functions are summarized as follows: 

• Block transfers of data to and from the SDU. 

• Transfers control, address, and data bits to SDU via normal output channels 

5 and 6. 

• Receives status and data bits from SDU via normal input channels 5, 6, and 7. 

Figure 4-3 illustrates the relationship between the SDU coupler and the system with 

which it communicates. 

Note that the SDU coupler shares the buffer controller block transfer channel with a 

STAR data channel coupler. Before executing a block transfer operation, the SCU 

program must issue a select code on one of the normal channels to select either the 

SDU coupler or STAR data channel coupler. 

OUTPUT-BLOCK TRANSFER OPERATIONS 

The BC can write into SDU memory using an output-block transfer operation through 

the SDU coupler. 

An output-block transfer instruction initiates data transfer to the SDU. Before executing 

this instruction, the BC must inform the SDU of the starting address where the block of 

data will be stored. This information is transferred to the SDU via a normal output 

channel. Also, the twos complement of the number of words in the block to be trans

ferred must be placed in the A register in the BC. To initiate an output, the BC 

executes an output- block transfer instruction. Normally, the block transfer stops when 

the number of words specified in the A register have been transferred. However, the 

SDU coupler can be programmed to terminate the block transfer operation earlier on 

one or all of the three following conditions. 
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Bit compare termination 

Character compare termination 

Double compare 

The block transfer operation terminates 

when a character in which the terminating 

bit (upper bit) is 1 appears in the data 

stream. 

The block transfer operation terminates 

when a character in the data stream matches 

a compare character. The compare char

acter must be placed in NOC-5. 

The block transfer operation terminates 

when etther an end-of-record character 

(OOlF) or end-of-file character (OOlC) 

appears in the data stream. If this 

terminating condition is selected, either 

the end-of-record character or end-of-file 

charactert must be held in NOC- 5 through

out the data transfer operation. 

These terminating conditions must be selected by normal channel bits before an output

block transfer is initiated. 

Two types of information can be written into SDU memory, ASCII-coded display char

acters and cursor addresses. Cursor addresses are explained later in this section. 

Figure 4-4 shows the ASCII data format. 

1 F16 

I ! I r f 16-BIT OUTPUT WORD 

/ 2

6 

7-BIT ASCII cooj 26 

7-BIT ASCII co~ 

LTERMINATING BIT FOR TERMINATING BIT FOR 
UPPER CHARACTER LOWER CHARACTER 

Figure 4-4. ASCII Data Format 

t It m_akes no difference which of these two codes is placed on NOC-5. If one of them 
is present in NOC- 5, the output operation terminates if either code appears in the 
data stream. 

4-6 60405000 A 



The upper character is displayed to the left of the lower character on the CRT screen. 

PA HERN-WRITE OPERATION 

A pattern-write operation is a special form of output-block transfer that writes a single 

16-bit word repetitively throughout a block of SDU memory. It is useful for clearing 

SDU memory and for maintenance purposes. 

Like a normal output- block transfer operation, a pattern-write operation is initiated by 

an output- block transfer instruction. Several preparatory steps must precede the 

block transfer instruction. 

1. Issue starting address to SDU. 

2. Set a normal channel bit that forces the SDU coupler into pattern-write mode. 

3. Place the 16-bit pattern word in NOC-5. 

4. Place two odd parity bits for the pattern word NOC-6, bits 4 and 5. One 

parity bit is required for the upper character and another for the lower char

acter. The SCU program must generate the correct odd parity bits based on 

the contents of the pattern word. 

5. Place a twos complement word count in the buffer controller A register. 

When the output operation is initiated, the SDU coupler repetitively transfers the 

pattern word to the SDU until the number of words specified in the A register has 

been transferred. 

The pattern word and associated parity bits must be held in the normal channels through

out the pattern-write operation. 

Since no data is transferred from SCU memory during a pattern-write operation, the 

SCU memory starting address included in the output- block transfer instruction is of 

no significance. 

CURSOR CONTROL 

A cursor mark can be displayed on each of the 18 lines on a CRT screen. The cursor 

is a short, dash-like character that can be placed under any one of the 64-character 

positions on a line. Usually the cursor is used when keyboard data is being displayed 
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to indicate the position where the next character typed appears. Cursor position is 

controlled by a 7-bit cursor address sent from the SCU and held in SDU memory. 

A group of nine words for each display unit is reserved in SDU memory to hold 

cursor addresses. Each 16-bit memory word holds two 7-bit cursor addresses; thus, 

a group of nine words holds addresses for all 18 lines on a CRT display. Figure 

4-5 shows the format of the cursor address. 

CURSOR AOOR FOR 
EVEN NUMB. (UPPER) LINE 

v 
POSITION 

AODR 

UNUSED 

CURSOR AODR FOR 
ODD NUMB. (LOWER) LINE 

v 
POSITION 

AOOR 

F 

CURSOR 
ENABLE BIT 

UNUSED 

Figure 4-5. Cursor Address Format 

If the cursor enable bit is 0, no cursor appears. If the enable bit is 1, the lower 

six bits of the address determine the position of the cursor mark. For example: 

Cursor address = 40 16 

Cursor address 

Cursor address 

4-8 

Cursor mark under first (leftmost) char

acter position of line. 

Cursor mark under second character 

position of line. 

Cursor mark under 64th (rightmost) 

character posit ion of line. 
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Once positioned. a cursor mark does not move until the SCU loads a new cursor 

address. The SCU writes cursor addresses into SDU memory via the SDU coupler by 

an output- block transfer operation. 

The memory areas reserved for cursor addresses are shown on the SDU memory map 

{Figure 4-11) near the end of this section. 

INPUT-BLOCK TRANSFER 

The SDU coupler allows the SCU to read a block of data words from any area in SDU 

memory. To prepare for a block-input operation. the SCU must: 

1. Issue a starting address to the SDU on one of the normal output channels. 

2. Place the complement word count (the number of words to be read in) in the 

buffer controller A register. 

An input-block transfer instruction initiates data transfer. 

Data transfer stops when the number of words specified by the word count has been 

transferred. A parity error in a data word read from SDU memory terminates the 

input operation early. Three optional terminating conditions (bit compare, character 

compare, and double compare) may be used for input-block transfer operations as well 

as for output operations. Refer to the previous description of the output-block transfer 

operation for an explanation of these terminating conditions. 

OFFSET MODE 

Offset mode modifies both input- and output- block transfer operations. It causes all 

characters in a data block to shift left or right one character position to allow for 

insertion or deletion of characters in a line of display data. A bit, appended to the 

SDU starting address sent from the SCU at the beginning of a block transfer operation, 

selects offset mode. 

Figure 4-6 illustrates a write-offset operation. 
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BC MEMORY SOU MEMORY 

STARTING ADDRESS STARTING ADDRESS CHAR 1 CHAR2 ·_x·x xx CHARJ 

SA+1 SA+l CHAR 3 CHAR4 CHAR2 CHARS 
I 
I 
I 
I 
I 
t 

ICHARN-1 

WRITE 

CHARN ICHARN ICHARN-1 

Figure 4-6. Write-Offset 

Data is shifted one position left during a write-offset operation; the first character in 

the output block is lost. The first character position in the SDU memory block is 

equal to the contents of the offset register from the previous operation. 

A read-offset operation (Figure 4-7) shifts data one character position to the right. 

The first character in the data block (character 1) is lost. 

BC MEMORY SOU MEMORY 

STARTING ADDRESS STARTING ADDRESS CHAR 2. CHAR'J CHAR1 CHAR2 
SA+1 SA+, CHAR:4 CHAR 3 CHAR4 

READ 

CHAR N ICHARN+l ICHARN..:1 CHARN 

Figure 4-7. Read-Offset 
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KEYBOARD 

The keyboards (Figure 4-8) allow operators to enter ASCII-coded data into SCU memory. 

A normal input channel acts as the input path to the BC in the SCU. In addition to 

96 ASCII characters, the keyboards provide several function and mode keys that are 

used for control purposes. 

As shown in Figure 4-2, input from the keyboards is routed through the SDU to SCU 

normal input channel 5. Keyboard data does not flow through SDU memory nor does 

the SDU provide any hardware link between the keyboards and display units. Software, 

resident in the SCU, must act as the link between the keyboards and displays. 

To display keyboard data, the SCU program must individually read in each character 

on normal channel 5 as an operator types. After a character is read in, the program 

must initiate an output operation to write the character in the appropriate SDU memory 

buffer area for display. 

The SCU can read in data from only one keyboard at a time. Before reading from a 

keyboard, the SCU must issue a select code on normal channel 6 to designate the key

board to be read. 

NORMAL CHANNEL CONTROL OF KEYBOARD INPUT 

Figure 4- 9 shows the keyboard signals that are monitored or controlled by normal 

channel bits. 

KEYBOARD ACTIVE SIGNALS 

A keyboard active signal is available from each keyboard. This signal goes to 1 when 

the operator presses one of the function or ASCII data keys. The keyboard active 

signals from all keyboards remain connected to the normal input channels at all times 

regardless of which keyboard is selected for input. The SCU program must continuously 

scan the keyboard active bits to determine which keyboards have a data or function code 

available for input. When a keyboard goes active, the program must select the key

board and read in the character before he releases the key he has pressed. 
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LOCKOUT 
INDICATOR 

MODE KEYS 
ALERT SWITCH/ 
INDICATOR 
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FUNCTION KEYS: 

Fl THRU FIO NEW LINE 
SEND CLEAR 
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Figure 4-8. Keyboard Layout 
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NIC-6 

NIC-7 

NOC-5 

MODE SWITCH 1 J 
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MOOE SWifcR I 
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ALERT SWITCH 
REPEAT KEY 
FUNCTION sfRblt 

KEYBOARD ACTIVE LINE 

• 
• 
• 
• 
• 
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• 
• 
• 

-----•STROBE KEYBOARD OUTPUT REG 283 
~~------i-- STROBE KEYBOARD OUTPUT REG oa I 
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• • 
• 
• 
• 
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• 

} 
KEYBOARD 
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KEYBOARD 
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Figure 4- 9. Keyboard/ Normal Channel Signals 
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KEYBOARD SELECT CODE 

The 5-bit select code is used to connect one of the 28 possible keyboards to NIC-6. 

A keyboard remains connected as long as the corresponding select code is held in 

NOC-6. 

NORMAL INPUT CHANNEL 5 SIGNALS 

These signals come from the keyboard designated by the select code issued on NOC-6. 

All other keyboards are disconnected from NIC-5. 

FUNCTION/ASCII DATA LINES 

These lines carry two types of information. 

1. If the operator presses one of the ASCII keys, a 7-bit ASCII code appears on 

the input lines. 

2. If the operator presses one of the function keys, a 7-bit binary function code 

appears on the input lines. 

The function strobe line indicates which of these two types of data is present on the 

function/ASCII data lines. A 1 indicates a function code; 0 indicates an ASCII code. 

Tables 4-1 and 4-2 list the keyboard ASCII and function codes, 

Even though some of the function keys carry functional names (for example, LINE 

CLEAR), none of the function keys initiate any function or operation directly. The 

activity initiated by each function key is software-assigned. The SCU program must 

interpret function codes and perform the steps necessary to carry out the assigned 

activity for a given code. 
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Each of these lines is activated by the key with the same name. When the operator 

presses one of these keys, the corresponding signal remains active as long as the key 

is held down. Like the function keys, these keys do not directly initiate or control 

any function or operation. The SCU program must sense these signals and then initiate 

the assigned function or set up the assigned operating mode. 

TABLE 4-1. ASCII CODING SET FOR SDU CRT DISPLAY 

Bit 7 0 0 0 0 1 1 1 1 

Bit 6 0 0 1 1 0 0 1 1 

Bit 5 0 1 0 1 0 1 0 1 

Bit Bit Bit Bit Column 
4 3 2 1 0 1 2 3 4 5 6 7 

0 0 0 0 0 SP 0 @ p p 

0 0 0 1 1 ! 1 A Q a q 

0 0 1 0 2 " 2 B R b r 

0 0 1 1 3 # 3 c s c s 

0 1 0 0 4 $ 4 D T d t 

0 1 0 1 5 % 5 E u e u 

0 1 1 0 6 $ 6 F v f v 

0 1 1 1 7 I 7 G w g w 

1 0 0 0 8 ( 8 H x h x 

1 0 0 1 9 ) 9 I y i y 

1 0 1 0 10 J, : J z j z ..,, 

1 0 1 1 11 + ; K [ k { 

1 

I 

1 0 0 12 < L \ 1 I 
' I 

1 1 0 1 13 - = M ] m } 

1 

I 
1 1 0 14 > N /\ n rv 

1 1 1 1 15 I ? 0 0 DEL -

Not Used 

END of Rec 1F16 ):<Space or blank 

END of File lC 
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TABLE 4-2. KEYBOARD FUNCTION CODES 

Binary Code Hexadecimal 
Function 26 20 Equiv 

SEND 000 0001 01 

CLEAR 000 0000 00 

LINE CLR 000 0010 02 

RESET 000 1000 08 

t 000 0101 09 
_.. 

000 0110 OA 
..,.._ 

000 0011 03 

~ 000 0111 07 

NEW LINE 000 0100 04 

FlO 000 1001 09 

Fl 000 1010 OA 

F2 000 1011 OB 

F3 000 1100 oc 

F4 000 1101 OD 

F5 000 1110 OE 

F6 000 1111 OF 

F7 001 0000 10 

FB 001 0001 11 

F9 001 0010 12 
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Figure 4-10. Keyboard Indicator Control 
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KEYBOARD INDICATOR LIGHTS AND ALARM BUZZER 

Each keyboard has an ALERT buzzer and two indicators, the LOCKOUT light and the 

ALERT light, that are turned ON or OFF by normal channel bits. Figure 4-10 shows 

the normal channel control arrangement. 

The two keyboard output registers contain three bits for each of the 28 possible key

boards. Each bit controls one indicator light or buzzer. To turn ON a light or 

buzzer, the SCU program must set the corresponding bit in the keyboard output register. 

The light or buzzer then remains ON until the SCU program clears this output register 

bit. 

To set bits in one of the keyboard output registers, the proper bit-select pattern must 

first be set up in NOC-5. Then, one of the two strobe bits, NOC-6, bit 9 or NOC-6, 

bit 10, must be set and then cleared. 

Table 4-3 shows the NOC-5 select bits. To select a specific light or buzzer, two 

NOC-5 bits must be set. For example, bits 0 and bit A must be set to select the 

LOCKOUT light for keyboard number 2. 

The strobe bit for keyboard groups 1 and 0 (NOC-6, bit A) must then be pulsed to set 

the selected bit in the keyboard output register. This action turns ON the LOCKOUT 

light for keyboard 2. At the same time all unselected bits in the keyboard output 

register for groups 1 and 2 are cleared. If the other strobe bit (NOC- 5, bit 9) were 

pulsed, this same combination of bits (NOC- 5, bit 0 and bit A set) would turn ON the 

LOCKOUT light for keyboard 16. Two or more indicators or alarms can be turned 

ON at the same time if the correct pattern is set up on NOC-5. 

Turning ON the LOCKOUT light does not in any way physically lock the keyboard or 

prevent the keyboard from sending data. It is up to the SCU software to lockout a 

keyboard by simply not reading in data from it. 
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TABLE 4-3. KEYBOARD INDICATOR SELECT BITS 

Selects LOCKOUT light group 2 

Selects LOCKOUT light group 3 

Selects ALERT light group 2 

Selects ALERT light group 3 

Selects ALERT alarm group 2 

Selects ALERT alarm group 3 

Not used 

Not used 

Not used 

Selects keyboard 15 or 22 

Selects keyboard 16 or 23 

Selects keyboard 17 or 24 

Selects keyboard 18 or 2 5 

Selects keyboard 19 or 26 

Selects keyboard 20 or 27 

Selects keyboard 21 or 28 

Bit 9 of NOC-6 used to strobe selects 

bits to SDU. 

NOTE 

Group 0 is keyboards 1-7 

Group 1 is keyboards 8-14 

Group 2 is keyboards 15-21 

Group 3 is keyboards 22-28 
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MEMORY MAP 

Figure 4-11 shows the assignment of buffer areas and cursor address areas within a 

4K segment of SDU memory. The SDU can contain up to four 4K segments. Each one 

serves a group of seven display units. Memory allocation is the same within each of 

the four segments. 

SDU Memory 
Address 

XOOO-XlFF 
X200-X3FF 
X400-X5FF 
X600-X7FF 
X800-X9FF 
XAOO-XBFF 
XCOO-XDFF 

XEOO-XE3F 
XE40-XE7F 
XE80-XEBF 
XECO-XEFF 
XFOO-XF3F 
XF40-XF7F 
XF80-XFBF 

XFCO-XFC7 
XFC8-XFCF 
XFD-XFD7 
XFD8-XFDF 
XFEO-XFE7 
XFE8-XFEF 
XFFO-XFF7 

XFF8 
XFF9 
XFFA 
XFFB 
XFFC 
XFFD 
XFFE 

XFFF 

512 words 
512 words 
512 words 
512 words 
512 words 
512 words 
512 words 

64 words 
64 words 
64 words 
64 words 
64 words 
64 words 
64 words 

8 words 
8 words 
8 words 
8 words 
8 words 
8 words 
8 words 

1 word 
1 word 
1 word 
1 word 
1 word 
1 word 
1 word 

1 word 

monitor unit 1 
monitor unit 2 
monitor unit 3 
monitor unit 4 A Field 
monitor unit 5 
monitor unit 6 
monitor unit 7 

monitor unit 1 
monitor unit 2 
monitor unit 3 
monitor unit 4 B Field 
monitor unit 5 
monitor unit 6 
monitor unit 7 

monitor unit 1 
monitor unit 2 
monitor unit 3 
monitor unit 4 A Field 
monitor unit 5 
monitor unit 6 
monitor unit 7 

monitor unit 1 
monitor unit 2 
monitor unit 3 
monitor unit 4 B Field 
monitor unit 5 
monitor unit 6 
monitor unit 7 

unused 

Figure 4-11. SDU Memory Map 

Buffer 
Areas 

Cursor 
Address 
Area 
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NORMAL CHANNEL CONTROL BITS 

Figure 4-12 shows the normal channel bits associated with the SDU coupler, SDU :1 and 

keyboards. 

4-5. 

60405000 A 

Each of these bits is described on the following pages in Tables 4-4 and 

Figure 4-12. 

NOC-5 
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ITltOH ADDR. 
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LE,T ttAltlTY llT, N:C. DATA WORD 
ltteHT ttAltlTY llT, N.C.DATA WOltD 

SELECT CHAltACTElt COMttAltE 
SELECT llT COMttAM 
SELECT DOUILE COMttAltE 
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USES OF NORMAL OUTPUT CHANNEL 5 

Normal output channel 5 is used to issue four different types of information. Bits on 

normal output channel 6 are used to identify the type of information being transmitted 

on NOC-5. 

4-22 

1. SDU starting address 

A 15 bit starting address (Figure 4-13) must be issued to the SDU via NOC-5 before 

the start of a block- input, block-output, or pattern-write operation. NOC-6, bit 3 

(select normal channel data) must also be set to prepare the coupler to issue an 

address. Setting, then immediately clearing NOC-6, bit 1 (strobe address) transfers 

the address to the SDU. 

SELECT OFFSET--
O~NORMAL XFER 
I ~OFFSET 

0 2 3 4 F 

r3 12 II . 0 
2 2 2 2 

T . ADDRESS WITHIN 
· 4K MEM GROUP 

. SELECTS I OF 4 
4K MEMORY GROUPS 

Figure 4-13. Address Format 

2. Compare character 

When the character compare or double compare terminating conditions are selected, 

a compare character must be held in NOC- 5 throughout a block-input or block- output 

operation. NOC-6, bit 6 (select character compare) or NOC-6, bit 8 (select double 

compare) must also be set. As shown in Figure 4-14, the same compare character 

must be repeated in the upper and lower halves of NOC-5. 
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NOC-5 
0 7 8 F 

I r I 
,z 0 1 20 2; 
\ 

\ \ 
I 

COMPARE CHARACTER 

Figure 4-14. Compare Character Format 

If character compare is selected, any 7-bit character can be issued on NOC-5. If 

double compare is selected, either the end-of-file code (lC16) or end-of-record 

code OF16) must be placed in NOC-5. It makes no difference which of these codes 

is issued; if one of them is present in NOC- 5, the coupler terminates a block

input or block-output operation if either code appears in the data stream. 

3. Pattern - write data word 

During a pattern-write operation, the pattern word to be written repetitively in 

SDU memory must be held in NOC-5 throughout the operation. Also, NOC-6, 

bit 3 (select normal channel data) must be set throughout the operation to gate the 

pattern word from NOC-5 to the SDU data lines. 

4. Keyboard indicator /buzzer select bits 

The bits listed in Table 4-3 are used to turn on keyboard indicator lights and alarm 

buzzers. One of two keyboard output register strobe bits (NOC-6,,bit 9 or bit A) 

must be set, then cleared to transfer the select bits from NOC- 5 to the keyboard 

output registers. Also, NOC-6,,bit 3 (select normal channel data) must be set. 
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TABLE 4-4. NOC-6 BIT DESCRIPTIONS FOR SDU COUPLER INTERFACE 

Channel 

NOC-6 

NOC-6 

I 
NOC-6 

NOC-6 

NOC-6 

Bit Name 

Strobe address 

Lockout termina

ting conditions 

Select NC data 

NC data PBL 

(parity bit, left 

character) 

NC data PBR 

(parity bit, right 

character) 

"'Funct10n 

This set/ cleart bit strobes the 

starting address on NOC- 5 into 

SDU memory prior to a block 

transfer operation. 

Normally, a compare hit or parity 

error terminates a block trans

fer operation. When set, this bit 

causes the coupler to overlook 

these terminating conditions. 

This bit is used primarily as a 

maintenance aid. 

When set, this bit connects NOC-5, 

bits 0- F, to the SDU data lines. 

The normal path from the BC block 

transfer channel to the SDU data 

lines is disconnected. This bit 

must be set (1) when a starting 

address is issued to the SDU via 

NOC-5, (2) during a pattern-write 

operation, or (3) during an output 

operation of the keyboard output 

register. It must be clear during 

a normal output- block transfer 

operation. 

This bit is used to add the proper 

parity to the left half of a 16-bit 

word when NOC- 5 is used for data 

in a pattern-write operatiOn. 

This bit is used similar to that 

described in bit 4, above, except 

it is used with the right half of 

the 16-bit pattern word. 

t A set/ clear bit must be set and then immediately cleared to initiate its function. 
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TABLE 4-4. NOC-6 BIT DESCRIPTIONS FOR SDU COUPLER INTERFACE (Cont'd) 

Channel Bit 

NOC-6 

NOC-6 

NOC-6 8(2 7 ) 

NOC-6 

NOC-6 

60405000 A 

Name 

Select character 

compare 

Select bit compare 

Select double com-

pare 

Strobe keyboard 

output register 2, 3 

Strobe keyboard 

output register 0, 1 

Select keyboard 

input 

Function 

While set, this bit selects the 

character compare terminating 

condition. 

While set, this bit selects the bit 

compare terminating condition. 

While set, this bit selects the 

double compare terminating 

condition. 

Setting this bit gates NOC-5 data 

into the group 2 or 3 keyboard 

output register. Each bit in the 

keyboard output register controls 

an indicator light or buzzer on 

one of the keyboards. 

Setting this bit gates NOC-5 data 

into the group 0 or 1 keyboard 

output register. 

Bits 23 and 24 are used to 

select one of four groups of I 
keyboards,, and bits 2 0, 2 1, 

and 22 are used to select 

one of seven keybo~rds 

within a group. 

Key
Bit Bit Group Bit Bit Bit board 
24 23 selected 20 2 l 22 selected 

0 0 
0 1 
1 0 
1 1 

0 
1 
2 
3 

1 0 0 
0 1 0 
0 0 1 
1 0 1 
0 1 1 
1 1 0 
1 1 1 

1 
2 
3 
4 
5 
6 
7 
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TABLE 4-5. NIC -5, -6, AND -7 BIT DESCRIPTIONS FOR SDU COUPLER INTERFACE 

Channel Fu net ion Bit Name 

2 (213) Not mode switch 1 NIC-5 These four bits, sent over four 

!! 1 1 1 
2 

3 
5 (210) 4 

NIC-5 6 (2 9 ) Not ALERT switch 

NIC-5 Not RPT key 

NIC-5 8 (2 
7

) Not function strobe 

NIC-5 Not keyboard data 

4-26 

lines to the SCU, indicate one of 

the four mode switches on the 

selected keyboard that was pressed. 

A 0 indic'ates the switch is ON. 

This status bit indicates the state 

of the ALERT switch on the select

ed keyboard. A 0 indicates the 

switch is ON. 

When 0, this bit indicates that the 

operator is pressing the repeat 

key on the selected keyboard. No 

keyboard data accompanies the 

repeat bit; it is up to the software 

to repeat the previously typed 

character in the next character 

JX>Sition in SCU memory. 

When a 0, this status bit indicates 

that bits 9 through F of NIC- 5 

contain a function code from the 

function keys of a selected key

board rather than an ASCII-coded 

data character. A 1 indicates 

ASCII data. 

These input bits carry one of two 

types of information from the 

selected keyboard. 

1. An ASCII- coded data character 

each time one of the ASCII 

character keys are pressed. 

2. A hexadecimal function code 

each time one of the function 

keys is pressed. 

60405000 A 



Channel 

NIC-6 

NIC-6 

NIC-6 

NIC-6 

NIC-7 

TABLE 4-5. NIC-5, -6, AND -7 BIT DESCRIPTIONS FOR SDU COUPLER 
INTER FACE (Cont'd) 

Bit 

0 

1, 2 

3 

4 

1 
F 

0 

l 
F 

Name 

Parity error status 

Not parity I. D. 

Compare status 

Keyboard active 

(keyboard 1) 

l 
Keyboard active 

(keyboard 12) 

Keyboard active 

(keyboard 13) 

! 
Keyboard active 

(keyboard 28) 

Function 

Information on these bits is in

verted (in ones complement 

form). 

This status bit indicates that a 

parity error occurred in a 16-bit 

word read from SDU memory 

during an input-block transfer 

operation. 

These two status bits indicate that 

a parity error exists in bits re

ceived with the 16 bits of data 

from the SDU. Bit 1 indicates 

the parity received with the left 

byte. Bit 2 indicates the parity 

received with the right byte. 

These bits can be sampled after 

a parity error occurs. 

This status bit indicates that a 

compare hit has occurred for one 

of the previously selected terminat

ing conditions; that is, bit compare, 

character compare, or double 

compare. 

There is one of these bits for each 

keyboard. A keyboard active bit 

goes to 1 when one of the following 

actions occurs at the correspond

ing keyboard. 

1. A data key is pressed 

2. A function key is pressed 

3. The ALERT key is pressed 

The bit returns to 0 as soon as the 

depressed key is released. 
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PROGRAMMING SEQUENCES 

The following paragraphs illustrate the programming steps necessary to control the 

SDU through the SDU coupler. 

BASIC STEPS 

A. Connect SDU coupler 

1. Place SDU coupler connect code (10
2

) in NOC-2, bits 9 and A. 

The connect code must be held in NOC-2 throughout a block-input or block

output transfer with the SDU. 

B. Issue SDU starting address 

1. Place 15-bit address in NOC-5, bits 1 through F. 

(The offset bit, bit 1, must be 0 unless an offset operation is desired.) 

2. Set the select normal channel data bit (NOC-6, bit 3). 

3. Set, then immediately clear the strobe address bit (NOC-6, bit 1). 

4. Clear the select normal channel data bit (NOC-6, bit 3). 

C. Select character compare terminating condition 

1. Place terminating character in NOC-5. 

(The same 8-bit character must be repeated in the upper and lower halves 

of NOC-5.) 

2. Set the select-character-compare bit (NOC-6, bit 6). 

D. Select double compare terminating condition 

1. Place end-of-record (1F
16

) or end-of-file (1C
16

) character in the upper and 

lower halves of NOC-5. 

2. Set the select-double-compare bit (NOC-6, bit 8). 

E. Select bit compare 

1. Set the select-bit-compare bit (NOC-6, bit 7). 
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F. Output- block transfer to SDU memory. 

1. Connect (refer to B) 

2. Issue SDU starting address (refer to B) . 

3. Select optional terminating conditions (refer to C, D, or E). 

4. Place word count (in ones complement form) in buffer controller A register. 

5. Execute output-block transfer operation. Step 5 starts data transfer and 

will continue until one of the following occurs. 

• The word count specified in the block transfer instruction is reached. 

• A terminating character appears in the data stream (if one of the 

optional terminating conditions was selected). 

G. Input block transfer from SDU memory 

1. Connect (refer to B) 

2. Issue SDU starting address (refer to B). 

3. Select optional terminating conditions (refer to C, D,,or E). 

4. Place word count (in ones complement form) in buffer controller A register. 

5. Execute input-block transfer instruction. This starts data transfer. 

Terminating conditions are one of the following. 

• Word count satisfied 

• Parity error in data from SDU 

• Terminating character in data stream (optional) 

H. Pattern-write operation 

1. Connect (refer to B) 

2. Issue SDU starting address (refer to B). 

Omit step B4 in the addressing sequence. The select normal channel data 

bit (NOC-6, bit 3) must remain set during a pattern write. 

3. Place 16-bit pattern word in NOC-5. 

4. Generate parity bits for upper and lower characters of pattern word. 

60405000 A 

Set or clear the two pattern-write parity bits: 

Left parity bit, NOC~ 6, bit 4 

Right parity bit, NOC-6, bit 5 
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5. Place word count (complement form) in buffer controller A register. 

6. Execute output-block transfer instruction to start repetitive transfer of the 

pattern word. The operation continues until the word count is reached. 

KEYBOARD 

NOTE 

After an input or output block transfer operation 
terminates, the BC condition bit can be tested to 
determine what caused termination. 

• If condition bit = 1, the word count was reached. 

• If condition bit = 0, one of the early terminating 
conditions occurred. 

I. Input from keyboard 

1. Scan keyboard active bits (NIC-6 and --7). 

2. When active (1) bit is found, connect corresponding keyboard by placing 

connect code in NOC-6, bits B through F. 

3. Input keyboard character on NIC-5, bits 9 through F and function strobe (NIC-5, 

bit 8). 

4. Test function strobe bit to determine if keyboard character is an ASCII data 

character or a function code: 1 = data, 0 = function code. 

J. Activate keyboard lights, buzzer 

1. Set select normal channel data bit (NOC-6, bit 3 ). 

2. Set up appropriate select bits in NOC-5. Refer to Table 4-3. 

3. Set, then clear keyboard strobe bit (NOC-6,bit 9 or bit A). 
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GENERAL 

""' "' P' "' A~ I ""' !!U Ur'CI\ I IUI .. 5 

This section contains operating procedures, functions of the switches, controls, and 

indicators used during operation and illustrations, as appropriate, of various operator 

panels used in the peripheral stations. For more detail concerning the operation of 

a particular peripheral unit refer to the appropriate manual listed in the preface of 

this manual. 

STATION CONTROL UNIT SWITCHES AND INDICATORS 

POWER SEQUENCE 

The POWER ON/OFF switches and TEMPERATURE WARNING indicator are located to 

the right side of the drop-down station control unit panel. 

The POWER ON switch is the operator's power control switch. Additional power con

trol includes the power supply circuit breaker and the power disconnect switch. Press

ing the POWER ON switch brings the SCU to a STANDBY condition with the BC stopped 

and master cleared. 

The next step is to autoload the station; this is done either remotely or from the con

trol panel of the SCU. Autoloading is described later in this section. 

The normal sequence to turn the power off in the SCU is to press the POWER OFF 

switch. 

TEMPERATURE WARNING INDICATOR 

The high temperature warning indicator (TEMP WARN) is thermostat controlled and 

lights if the input-air supply reaches 100°F. If the input-air supply temperature reaches 

110°F, a second thermostat closes and removes power from the SCU. 
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SCU CONTROL PANEL 

The SCU control panel (Figure 5-1) is primarily used for maintenance and start-up 

purposes. It is not intended to be an operator's panel; the keyboard/ display is the 

SCU operator's console. 

The control panel consists of 15 switches and two indicators. Eleven switches interface 

the BC either directly or indirectly and are disabled by the PANEL LOCKOUT switch. 

Four switches are lockout switches for certain devices and interfaces and are not 

disabled by the PANEL LOCKOUT switch (a key-operated switch) . 

• 
ON ON @ @ ON 

Ci) ~ Ci) @ 

~ 
ON ... I 2 

TUT ©ow OffUllE IEL STOP 
MATlllX SELB:I' NEAD SELE.CT Off 

MODE L.AUTo UMD ..J PAlllTYEllllO!t 
STOP 

C* ON ON 

~ 0 NllB. LOClllllUT Ci) Ci) ~ I-

~ Off OFF Off 
ltEftCllUID •11TE CHANNEL CLDll NlllTY Elll!Oft 
LOCICOUT LOCKOUT JND/CLEM 

INTERCOM 

Figure 5-1. Station Control Unit Control Panel 

BUFFER CONTROLLER INTERFACE SWITCHES 

AUTOLOAD OPERATION 

The SCU autoload sequence can be initiated remotely or from the SCU control panel. 

For remote operation, the STAR data channel provides a line called the external flag 

line. When the external flag signal is received by the SCU coupler interface, an auto

load sequence is initiated in the drum. 

To autoload from the SCU control panel, enable the panel by turning the key- operated 

PANEL LOCKOUT switch to the OFF position. The microdrum track to be used for 

loading is then selected using the MATRIX SELECT and HEAD SELECT switches (these 

switches apply to remote autoloading as well as the procedure using the SCU control 

panel). After the track selection is made, an autoload sequence is initiated by pressing 

the A UTOLOAD switch. 
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The MA TRIX SELECT switch selects one of two head groups in the microdrum. In 

position A, this switch selects a head group which is protected by the WRITE LOCKOUT 

switch. In position B, a head group is selected which is not write-protected. 

The HEAD SELECT switch is a 4-position rotary switch which sel'ects one of four 

heads in the head group selected by the MA TRIX SELECT switch. 

AUTOLOAD SWITCH 

The AUTOLOAD switch initiates the autoload sequence. When this switch is pressed, 

the micro drum hardware reads one track from the drum and tr an sf ers the information 

to the BC, starting at address 0000
16

, via the SCU coupler hardware. At the com

pletion of the autoload sequence, the BC jumps to address 0001 16 and begins execution 

of the program just loaded. 

TEST MODE SWITCH 

The TEST MODE switch is used for maintenance purposes only (writing the clock, check

ing out the drum display hardware, etc. ). This switch, in the ON position, initiates 

an autoload sequence every third drum revolution. The sequence is identical to that 

performed by pressing the AUTOLOAD switch. 

BUFFER CONTROLLER/STATION CONTROL INTERFACE SWITCHES 

_Seven switches interface the BC' s station control interface, four through the pluggable 

station control interface and three through the nonpluggable interface. All seven switches 

are disabled when the PANEL LOCKOUT switch is in the ON position. 

PLUGGABLE STATION CONTROL INTERFACE SWITCHES 

The SEL STOP, CHANNEL CLEAR, PARITY ERROR STOP, PARITY ERROR CLEAR 

switches, and the STOP and PARITY ERROR indicators are connected to the pluggable 

station control interface. A cable is provided to plug into the C connector of the BC 

(connector is located under the sliding table top). This cable must be disconnected 

when operating with the customer engineering maintenance panel. These switches and 

indicators are duplicated on the customer engineering maintenance panel. 
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SEL STOP SWITCH 

When the PANEL LOCKOUT switch is ON, the BC does not stop regardless of the 

position of the SEL STOP switch. When the PANEL LOCKOUT switch is OFF, the BC 

stops on selective stop instructions if the STOP switch is ON. 

PARITY ERROR STOP SWITCH 

With the PANEL LOCKOUT ·switch OFF, the BC stops on parity errors only if the 

PARITY ERROR STOP switch is in the ON position. With the PANEL LOCKOUT switch 

in the ON position, the BC stops on all parity errors regardless of the position of the 

PARITY ERROR STOP switch. 

PARITY ERROR IND/CLEAR SWITCH AND INDICATOR 

The PARITY ERROR indicator displays parity errors regardless of the setting of the 

PANEL LOCKOUT switch, but the PARITY ERROR CLEAR switch is only operable 

when the PANEL LOCKOUT switch is OFF. The PARITY ERROR CLEAR switch and 

indicator are in the same physical assembly. 

CHANNEL CLEAR SWITCH 

The CHANNEL CLEAR switch is operable only when the PANEL LOCKOUT switch is 

.OFF. In the ON position, the CHANNEL CLEAR switch holds a clear on all BC normal 

channels. 

STOP INDICATOR 

The STOP indicator is part of the STOP switch assembly. The indicator lights when

ever the BC is not running, regardless of the position of the PANEL LOCKOUT switch. 
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NON-PLUGGABLE C'T' A 'T'Tr\1\.T 
u.l.J:l..l..l.'-J'.L'i CONTROL INTERFACE SWITCHES 

Three switches interface the nonpluggable station control interface of the BC: GO, 

STOP, and MASTER CLEAR. These switches are operable only when the PANEL 

LOCKOUT switch is OFF. 

GO SWITCH 

The GO switch is used to start the BC. The switch lights when the BC is operating. 

STOP SWITCH 

The STOP switch stops the BC at the end of an instruction cycle. 

MASTER CLEAR SWITCH 

The MASTER CLEAR switch, when pressed, stops and then clears the BC. 

LOCKOUT SWITCHES 

The LOCKOUT switches are designed to protect certain on-line devices or interfaces 

from accidental misuse. 

PANEL LOCKOUT 

The key-operated PANEL LOCKOUT switch in the ON position disables the following 

control panel switches: MASTER CLEAR, STOP, GO, PARITY ERROR STOP, PARITY 

ERROR IND/CLEAR, AUTOLOAD, CHANNEL CLEAR, SEL STOP, AND TEST MODE. 
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WRITE LOCKOUT SWITCH 

When the WRITE LOCKOUT switch is ON, certain head groups in the microdrum cannot 

be used for writing. The head addresses that are protected include 0016 to OB 16 and 

1016 to 1B 16 . The head addresses not affected by the WRITE LOCKOUT switch are 

2016 to 2Bl6. 

KEYBOARD LOCKOUT SWITCH 

The KEYBOARD LOCKOUT switch sets a bit in the BC normal channel which can be 

sensed by the station software. The software will then lock out that portion of the 

display keyboard which is to be protected on that station. The LOCKOUT light on the 

display keyboard will be lighted when this switch is ON. 

OFF LINE SWITCH 

The OFF LINE switch disables the SCU coupler. Control signals into the coupler are 

disabled including external flag, which is the remote autoload signal. However, the 

control panel autoload operation via the coupler is still operable. 

I PORTABLE MAINTENANCE CONSOLE CONTROL PANELS 

I 

Table 5-1 lists the controls, switches, and indicators and the function of each on the 

control panel of the paper tape input type portable maintenance console. Table 5-2 

provides similar information for the cassette input portable maintenance console. For 

further details concerning operation of either console, refer to sections 2 and 3 of the 

appropriate CE manual listed in the preface of this manual. Figure 5-2 illustrates the 

paper tape input console's control panel, and Figure 5-3 illustrates the cassette input 

console's control panel. 
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Figure 5-2. Portable Maintenance Console Control Panel (TF201) 
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TABLE 5-1. PAPER TAPE CONSOLE CONTROL PANEL CONTROLS 

Component 
Name Function 

AC POWER switch 

ON 

OFF 

ADDER DISPLAY 
BIT 00 through BIT 15 

A ENTRY BIT 00 
through BIT 15 
(momentary) 

A CLR momentary switch 

P ENTRY/DISPLAY 
BIT 00 through BIT 15 
momentary switch I indicator 

P CLR (momentary) 

MPC ERROR indicator 

WORD ERROR indicator 

INCORR SEQ indicator 

BREAKPOINT ADDRESS 
BIT 00 through BIT 15 
switches 

1 

0 

5-8 

Applies both live and neutral lines (120-volt operation) or two 
live lines (220-volt operation) to the console's AC-operated 
devices. 

Breaks both AC lines, provided the OP MODE switch is in 
the MA INT posit ion. 

Sixteen indicators, any of which, when illuminated, indicates 
the presence of the corresponding bit being transmitted from 
the BC adder. 

Sixteen pushbuttons, any of which, when pressed, causes the 
corresponding bit of the BC A register to set (the bit becomes 
logical 1), provided the console is not in the autoload data 
entry mode or reader test, and the OP MODE switch is not 
in the NORM position. 

Pressing this pushbutton switch clears the BC A register 
(all bits become logical 0), provided the console is not in the 
autoload data entry mode or reader test, and the OP MODE 
switch is not in the NORM position. 

Sixteen pushbutton/ switch indicators, any of which, when 
pressed, causes the corresponding bit of the BC 
P register to set (the bit becomes logical 1 ), provided the 
OP MODE switch is not in the NORM position. The associated 
indicator illuminates for as long as the bit is set. 

Pressing this pushbutton/switch clears the BC P register 
(all bits become logical 0), provided the OP MODE switch is 
not in the NORM position. 

Indicates detection of a vertical tape parity error or the lack 
of an MPC sequence preceding a halt. 

Indicates detection of a horizontal tape parity error. 

Indicates detection of a tape byte which is out of sequence. 

Signals presence of the corresponding breakpoint bit selection 
(one of 16) to the BC. 

Signals absence of the corresponding breakpoint bit selection 
(one of 16) to the BC. 
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TABLE 5-1. PAPER TAPE CONSOLE CONTROL PANEL CONTROLS (Cont:d) 

I 

Component 
Name 

READER ERROR 
HALT switch 

OFF 

NORM 

TEST 

J READER TEST indicator 

I READER TEST switch 

READER HALT 
momentary switch 

SIGNAL MONITOR switch 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
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Function 

Tape motion does not halt upon detection of errors but does 
halt upon detection of a reader halt control code (if preceded 
by an MPC sequence) or the out of tape condition. Errors 
are indicated but clear-upon detection of a reader halt con
trol code or the out of tape condition. 

Tape motion halts upon console detection of byte parity error 
(word error), illegal halt (MPC error), message parity 
error (MPC error), or incorrect sequence. The associated 
error indicator will remain illuminated when the reader halts. 

Tape motion, once initiated, is continuous and can be halted 
only upon opening the reader READY switch, placing the 
CONSOLE CONTROL switch in the MC position, depressing 
the READER HALT pushbutton, or moving the OP MODE 
switch to the NORM position. 

Indicates that the paper tape reader is being tested and all 
outputs to the BC are locked out. 

Pressing this pushbutton initiates a test of the paper tape 
reader. All the normal conditions and lockouts of the auto
load data entry mode are present during READER TE ST, 
with the additional feature of locking out all outputs to the 
BC. AUTOLOAD, TEST MODE, STOP, GO, and MC are 
not locked out. 

Pressing this pushbutton unconditionally halts the paper tape 
reader and clears the associated control and switch lockouts, 
Clears reader error conditions. 

Routes one of 17 internal console signals to the SIGNAL 
MONITOR indicator and SIGNAL MONITOR test point. The 
signals available at the 17 positions are listed below. 

Tape 20 
Tape 2 1 

Tape 22 
Tape 23 
Tape 24 
Tape 25 
Tape 2~ 
Tape 2 
Ready 
Resume II 
Tape drive 
Auto load 
01 
MPC sequence 
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TABLE 5-1. PAPER TAPE CONSOLE CONTROL PANEL CONTROLS (Cont'd) 

Component 
Name Function 

SIGNAL MONITOR switch 

15 
16 
17 

SIGNAL MONITOR 
test point 

SIGNAL MONITOR 
indicator 

AUTOLOAD 
momentary switch 

TEST NUMBER switch 

0 through 15 

ALL 

OP MODE switch 

NORM 

MA INT 

CONSOLE CONTROL 
switch 

MC (momentary) 

OFF 

LAMP TEST 
momentary 

5-10 

Timing generator 
Start data 
Go 

The signal selected by the SIGNAL MONITOR switch is routed 
to this test point. The signal is neither attenuated nor de
layed. 

Indicates that the signal selected by the SIGNAL MONITOR 
switch is active and its time, if less than 20 milliseconds, 
has been extended to a minimum of 25 milliseconds. 

Pressing this pushbutton initiates the autoload data entry 
mode and sets the channel clear (CLRCHL) to logical 0 
(active). Also sets the logical lockout of the following switches! 
and pushbuttons: STOP, GO, MC, TEST MODE, A ENTRY, 
A CLR, READER TEST and subsequent setting of autoload. I 
Outputs to the BC are enabled during autoload. I 

Allows selection of a specific program segment on a paper 
tape by signaling the console to detect a specific test number 
in start data/test number bytes. 

The test number is not required on a tape and all valid pro
gram segments will be read. 

A locking switch. A key, which is required to operate this 
switch, can be inserted or removed only when the switch is 
in the NORM posit ion. 

When moved to this posit ion, generates an internal console 
master clear, disables all console switches and pushbuttons, 
with the following exceptions: READER HALT, SIGNAL 
MONITOR, CONSOLE CONTROL. The BC is not under 
console control. 

Operation of the BC is subject to console control. 

The console' s internal logic is returned to initial conditions, 
without affecting the BC. 

When released, the switch returns to this center, inactive 
posit ion. 

A test of all console indicators is performed. 
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TABLE 5-1. PAPER TAPE CONSOLE CONTROL PANEL CONTROLS (Cont'd) 

Component 
Name 

MEMORY PARITY 
ERROR IND/CLR 
momentary switch/ 
indicator 

MEMORY PARITY 
ERROR STOP switch 

ON 

OFF 

AUG SEL switch 

A 
s 
Bl 
B2 

OFF 

ADD SEL switch 

T 
T 
x 
x 

OFF 

BKPT CONT switch 

INSTR 

OFER 

BOTH 

OFF 

60405000 B 

Function 

When illuminated, indicates that a memory parity error has 
occurred in the BC; depressing the pushbutton causes a clear 
of the memory parity error. 

Enables the BC to halt upon detection of a memory parity 
error. 

No effect on the BC's operation. 

Locked out when the BC is in the RUN status. 

These four positions correspond to registers in the BC. 
When in any of these positions, the content of the correspond
ing register is gated to the BC's adder, where that value is 
treated as an augend. 

The value used by the BC's adder as an augend is not affected 
by the console. 

Locked out when the BC is in the RUN status. 

These four positions correspond to the true and complement 
values of the T translation and the X register. When in any 
of these positions, the corresponding value is gated to the 
BC's adder, where this value is treated as an addend. 

The value used by the BC's adder as an addend is not affected 
by the console. 

Enables comparison by the BC of instruction addresses with 
the address selected by the BREAKPOINT ADDRESS switches. 

Enables comparison by the BC of operand addresses with the 
address selected by the BREAKPOINT ADDRESS switches. 

Enables comparison by the BC of both operand and instruction 
addresses with the address selected by the BREAKPOINT 
ADDRESS switches. 

The BC is not affected by the settings of the BREAKPOINT 
ADDRESS switches. 
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TABLE 5-1. PAPER TAPE CONSOLE CONTROL PANEL CONTROLS (Cont'd) 

Component 
Name Function 

NOT RUNNING Indicates that the BC is not executing a program. 
indicator 

JPM indicator 

RNI indicator 

RADR indicator 

ROP indicator 

STO indicator 

T CH # 1 MARGINS switch 

FAST 

NORM 

SLOW 

T CH #2 MARGINS switch 

FAST 

NORM 

SLOW 

EXEC CONT 

ENTER 

OFF 

SWEEP 

5-12 

Indicates that a jump condition has been met in the BC. 

Indicates that the BC is operating in the read next instruction 
mode. 

Indicates that the BC is operating in the read address mode. 

Indicates that the BC is operating in the read operand mode. 

Indicates that the BC is operating in the store mode. 

Enables the BC to subtract 1. 5 nanoseconds from each step 
of its timing chain # 1. 

Enables the BC's timing chain #1 to operate a 20 nanoseconds 
per step. 

Enables the BC to add 1. 5 nanoseconds to each step of its 
timing chain # 1. 

Enables the BC to subtract 1. 5 nanoseconds from each step 
of its timing chain #2. 

Enables the BC's timing chain #2 to operate at 20 nanoseconds 
per step. 

Enables the BC to add 1. 5 nanoseconds to each step of its 
timing chain #2. 

Enables storage of data in the BC's core memory. 

No effect on the BC' s operation. 

Enables information in the BC's core memory to be read 
from sequential locations, without execution of instructions 
which may be contained in those locations. 
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TABLE 5-1. PAPER TAPE co~~SOLE co~~TROL PAi~EL COi~TROLS (Cont!d) 

Component 
Name 

MODE CONT switch 

CYC STEP 

CONT 

INSTR STEP 

T M CONT switch 

NOT RUNNING 

osc 

I Go 

I GO momentary switch 

ISTOP indicator 

STOP momentary switch 

j MC indicator 

IMC momentary switch 

I 

60405000 B 

Function 

Enables the BC to perform one pass through its main timing 
chain and halt, regardless of the number of passes which 
may be required to complete an instruction. 

Enables the normal read and execution by the BC of instruc
tions which may be contained within its core memory. 

Enables the BC to read and execute one complete instruction 
and halt. 

Repetition of test mode cycles is controlled by return of the 
RUN- ID signal as a logical 1 from the BC, following each 
cycle. 

Duration of test mode cycles is determined by the setting of 
the T M TIMING control. 

Indicates that the GO command is active. 

Pressing this pushbutton causes generation of a GO command 
(which is 8 microseconds in duration) to the BC. The 
associated indicator illuminates for 20 milliseconds. Locked 
out when the TEST MODE switch is in the ON position, the 
console is in autoload or the OP MODE switch is in the 
NORM position. 

Indicates that the STOP command is active. 

Pressing this pushbutton causes generation of a STOP com
mand (which is 8 microseconds in duration) to the BC and 
sets the channel clear line (CLRCHL) to logical 0 (active). 
The associated indicator illuminates for 20 milliseconds. 
Locked out when the TEST MODE switch is in the ON position, 
the console is in autoload, or the OP MODE switch is in the 
NORM posit ion. 

Indicates that the MC command is active. 

Pressing this pushbutton causes generation of an MC com
mand (which is 8 microseconds in duration) to the BC, and 
sets the channel clear line (CLRCHL) to logical 0 (active). 
The associated indicator is illuminated for 20 milliseconds. 
Locked out when the TEST MODE switch is in the ON position, 
the console is in autoload or the OP MODE switch is in the 
NORM position. 
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TABLE 5-1. 

Component 
Name 

CHL CLR 
IND/DISABLE 
momentary switch/ 
indicator 

SE L STOP switch 

ON 

OFF 

READY switch 

OPEN 

CLOSED 

TEST MODE switch 

ON 

OFF 

T M TIMING control 

MAX to MIN 

5-14 

PAPER TAPE CONSOLE CONTROL PANEL CONTROLS (Cont'd) 

Function 

The indicator portion of this pushbutton/ indicator is illumin
ated whenever the CLRCHL signal is active (logical 0 ). 
This condition is generated by: being in autoload; pressing 
the STOP or MC pushbuttons (provided test mode is inactive); 
exiting from test mode. 

Pressing the pushbutton or the OP MODE switch in the NORM 
position causes the CLRCHL signal to become logical 1 and 
extinguishes the associated indicator. 

Causes the BC to halt upon detection of any instruction word, 
read from its memory, which contains OOXX. 

No effect on BC operation. 

The reader starwheels are up and tape motion is disabled. 

The reader starwheels are down and make contact with the 
paper tape or the read head spindle (whichever is exposed). 

Causes a sequence of STOP, MC, and GO commands, in 
that order, to be sent to the BC. The sequence is repeated 
at a rate determined by either the setting of the T M TIMING 
control or the rate at which the BC returns the RUN-ID 
signal; one of these two parameters is selected by the T M 
CONT switch. GO, STOP, and MC pushbuttons are logically 
locked out. 

Test mode sequences are disabled after the next MC is 
generated. When switched from ON to OFF, this switch 
causes the channel clear line (CLRCHL) to be set to logical 
0 (active). 

If the T M CONT switch is in the OSC position, this control 
allows variation of the test mode cycle repetition rate between 
the nominal limits of 17 KHz to 450 Hz. 
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TABLE 5-2. CASSETTE CONSOLE CONTROL PANEL CONTROLS 

Component 
Name 

TIMER 

AC POWER circuit 
breaker 

ON 

OFF 

STATUS NOT RUNNING 
indicator 

JPM indicator 

RNI indicator 

RADR indicator 

ROP indicator 

STO indicator 

PARITY ERROR indicator 

CHANNEL CLEAR 
indicator 

DISPLAY readout 

DISPLAY SELECT 

A 

5-16 

Function 

A 0 to 2000 hour elasped time indicator that measures the 
length of time AC POWER has been applied to the console. 

Applies both live and neutral lines (120-VAC operation) or 
two live lines (220- VAC operation) to AC operated components. 

In this position both AC lines are broken. The circuit breaker 
can be manually operated to this position or it will go to this 
position automatically if the line current rises above 3 amps. 

Indicates that the BC is not executing a program. 

Indicates that a jump condition has been met in the BC. 

Indicates that the BC is operating in the read next instruction 
mode. 

Indicates that the BC is operating in the read address mode. 

Indicates that the BC is operating in the read operand mode. 

Indicates that the BC is operating in the store operand mode. 

Indicates that a memory parity error has been detected in 
the BC. The condition is cleared by pressing the pushbutton. 

Indicates that the clear channel signal is active. This condi
tion is generated by, 1) being in autoload, 2) pressing the 
STOP or MC pushbuttons (provided the TEST MODE switch 
is off), and 3) exiting from the test mode. Pressing the 
pushbutton or setting the OPERATION switch to its NORM 
position will reenable the channel and extinguish the indicator. 

A four-section hexadecimal readout that displays the infor• 
mation selected by the DISPLAY SELECT pushbutton-indicators. 

When this pushbutton indicator is pressed the output of the 
adder will be shown in the DISPLAY readout. The indicator 
lights to show that A has been selected. 
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TABLE 5-2. CASSETTE CONSOLE CONTROL PANEL CONTROLS (Coni;d) 

Component 
Name 

DISPLAY SELECT 

p 

BREAKPOINT indicator 

ENTRY SELECT switch 

ENTRY 

p 

BKPT switch 

BTH 

INS 

OFF 

OPR 

ADD switch 

x 
x 
OFF 

T 

T 

60405000 B 

Function 

When this pushbutton indicator is pressed, the contents of 
the P register in the BC will be shown in the DISPLAY read
out and a new address can be entered. The indicator lights 
to show that P has been selected. 

When this pushbutton is pressed, the breakpoint address is 
shown in the DISPLAY readout and a new address can be 
entered. The indicator lights to show that BREAKPOINT 
has been selected. 

In this position, the contents of the entry register are dis
played in the ENTRY readout. 

In this position, the current address in the P register of the 
BC is displayed in the ENTRY readout. 

Enables the BC to make comparisions between operand and 
instruction addresses and the address stored in the break
point address register. There are two positions on this 
selector that performs this function. 

Enables the BC to make comparisons between instruction 
addresses and the address stored in the breakpoint address 
register. 

The BC is not affected by the contents of the breakpoint 
address register. 

Enables the BC to make comparisons between operand 
addresses and the address stored in the breakpoint address 
register. 

Locked out when the BC is in the run mode. These four 
positions correspond to the true and complement values of 
the T translation and the X register. In any of these positions 
the corresponding value is gated to the BC' s adder, where 
this value is treated as an addend. In the OFF position the 
value used by the BC's adder as an addend is not affected by 
the console. 
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TABLE 5-2. CASSETTE CONSOLE CONTROL PANEL CONTROLS (Cont'd) 

Component 
Name 

AUG switch 

s 
A 
OFF 
Bl 
B2 

ENTRY readout 

MANUAL ENTRY 
keyboard 

TIMING CHAIN MARGIN 
#1 switch 

FAST 

NORMAL 

SLOW 

TIMING CHAIN MARGIN 
#2 switch 

FAST 

NORMAL 

SLOW 

PE STOP switch 

ON 

OFF 

5-18 

Function 

Locked out when the BC is in the run mode. 

These four positions correspond to registers in the BC. In 
any of these positions the contents of the selected register 
are gated to the BC 's adder where the value is treated as an 
augend. In the OFF position the value used by the BC is 
adder as an augend is not affected by the console. 

A four-section hexadecimal LED readout that displays 
manual entries from the keyboard and the contents of the 
P register. 

A 16 key hexadecimal keyboard with enter and clear keys, 
used to manually enter instructions, data, and addresses 
into the BC via the console. 

Enables the BC to subtract 1. 5 nanoseconds from each step 
of its timing chain # 1. 

Enables the BC' s timing chain # 1 to operate at the normal 
rate of 20 nanoseconds per step. 

Enables the BC to add 1. 5 nanoseconds to each step of its 
timing chain # 1. 

Enables the BC to subtract 1. 5 nanoseconds from each step 
of its timing chain #2. 

Enables the BC's timing chain #2 to operate at its normal 
rate of 20 nanoseconds per step. 

Enables the BC to add 1. 5 nanoseconds to each step of its 
timing cha in #2. 

Enables the BC to halt upon detection of a memory parity 
error. 

No effect on BC operation. 
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TABLE 5-2. CASSETTE CONSOLE CONTROL PANEL CONTROLS (Cont'd) 

Component 
Name 

SEL STOP switch 

ON 

OFF 

CONSOLE CONTROL 
switch 

LAMP TEST 
momentary 

OFF 

MC momentary 

MC switch 

MODE switch 

CYCLE STEP 

NORM 

INSTRUCTION STEP 

STOP switch 

OPERATION switch 

SWEEP 

NORM 

ENTER 

60405000 B 

Function 

Enables the BC to halt upon detection of any instruction word 
read from its memory which contains OOXX. 

No effect or BC operation. 

A test of all the console's indicators is performed. The 
DISPLAY and ENTRY readouts are not checked. The switch 
in this position has no effect on the operation of either the 
console or the BC. 

When released, the switch returns to this center inactive 
position. 

The consoles internal logic is returned to initial condition 
without affecting the BC. 

Pressing this pushbutton causes a master clear command to 
be transmitted to the BC. 

Enables the BC to execute an instruction one storage cycle 
at a time. 

Enables the BC to execute a program of instructions without 
interruption. 

Enables the BC to execute a program one instruction at a 
time. 

Pressing this pushbutton causes a stop command to be trans
mitted to the BC. 

Enables the storage of instruction and data read from tape or 
entered via the keyboard into the BC's core memory. 

No effect on the BC's operation. 

Enables information in the BC's core memory to be read 
from sequential locations shown in the DISPLAY readout and 
written on tape. Instructions that may be contained in these 
locations will not be executed. 
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TABLE 5-2. CASSETTE CONSOLE CONTROL PANEL CONTROLS (Cont'd) 

Component 
Name 

GO switch 

TEST MODE TIMING 
control 

NOT RUNNING 

MIN/MAX 

TEST MODE switch 

ON 

OFF 

GND test point 

SIGNAL MONITOR 
test point 

SIGNAL MONITOR 
indicator 

SIGNAL MONITOR 
selector 

0 
1 
2 
3 
4 
5 
6 
7 
8 

5-20 

Function 

Pressing this pushbutton causes a go command to be trans
mitted to the BC. 

When the control is in this detent posit ion repetition of the 
test mode cycles is controlled by the return of the RUN- ID 
signal as an active Hi from the BC following each cycle. 

Out of the NOT RUNNING position, the test mode cycle 
repetition rate is infinitely variable between the nominal 
limits of 20 KHz to 200 Hz. (50 nsec to 5 ms) 

Causes a sequence of STOP, MC, and GO commands, in 
that order, to be sent to the BC. The sequence is repeated 
at a rate determined by either the setting of the TEST MODE 
TIMING control or the rate at which the BC returns the 
RUN-ID signal. GO, MC, and STOP pushbuttons are logically 
locked out. 

Test mode sequences are disabled after the next MC is 
generated. When switched from ON to OFF, the channel 
clear line is set to active LO. 

This test point is a common logic ground and is connected 
to chassis ground. 

The signal selected by the SIGNAL MONITOR switch is 
routed to this test point. The signal is neither attenuated 
or delayed. 

Indicates that the signal selected by the SIGNAL MONITOR 
switch is active and its time, if less than 20 milliseconds, 
has been extended to a minimum of 20 milliseconds. 

Routes one of 16 internal console signals to the SIGNAL 
MONITOR test point and SIGNAL MONITOR indicator. 

The signals available are as follows : 

GO 
STOP 
MASTER CLEAR 
NOT RUNNING 
ENABLE PLAYBACK 
WRITE ENABLE 
WRITE DATA 
READ DATA 
P = BREAKPOINT 
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TABLE 5-2. CASSETTE CONSOLE CONTROL PANEL CONTROLS {Cont'd) 

Component 
Name Function 

I 

SIGNAL MONITOR 
selector 

9 
10 
11 
12 
13 
14 
15 

AUTOLOAD switch/ 
indicator 

BOT switch/ indicator 

I EOT indicator 

I ERROR indicator 

I 

TAPE STATUS CONTROL 
switch 

WRITE momentary 

OFF 

UNLOAD momentary 

I 
EJECT switch/indicator 
(unmarked on panel) 

l 

60405000 B 

TAPE WORD= 
GAP#< 
GAP#> 
GAP#= 
BCC ERROR 
TAPE PARITY ERROR 
SEARCH ERROR 

Pressing this pushbutton initiates the autoload data entry 
mode and sets the channel clear signal to active LO. 

Pressing this pushbutton causes the tape cassette unit to 
search forward or reverse to the beginning of tape point. 
When this point is reached, tape motion stops and the in
dicator lights. 

Indicates that the end-of-tape slot has been detected. 

This indicator will light when either a parity error, a BCC 
error, or a search error has been detected while reading 
or writing a tape. Setting the SIGNAL MONITOR switch to 
positions 13, 14, or 15 observing the SIGNAL MONITOR 
indicator will show which type of error has been detected. 

Enables programs and data stored in the BC' s memory to 
be written on the cassette tape. The OPERATION switch 
must be in the SWEEP position. 

This is the normal position for this switch and it has no 
affect on the operation of the console or the BC. 

Causes the cassette tape to be fully re-wound. BOT is 
ignored. 

Pressing this pushbutton will raise the front edge of the 
magnetic tape cassette so that it can be manually removed. 
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STATION NORMAL CHANNEL BIT ASSIGNMENTS 

This appendix identifies the normal channel bit assignments for each STAR peripheral 

station. Bit assignments for channels 0 through 4 are common to all stations except 

for the maintenance station. Bit assignments for normal channels 5, 6, and 7 and for 

all channels of the maintenance station follow the listings for channel 4. In those 

instances where functions are not given for particular bits, the bits are unassigned. 

Use the index below to find the beginning page for the desired station. 

Refer to appendix B for a listing of bit assignments arranged by interface. 

All station common normal channel (0-4) bit assignments • 

Paging (Drum) Station . • • • •• 

Disk Station • • • • • • 

844 Service Station • • 

844 Storage/ Magnetic Tape Station 

Unit Record Station •..• 

Display/ Edit Station ••.• 

STAR-lB Service Station 

STAR-100 Service Station •• 

Storage (Media) Station .•• 

STAR-100 Maintenance Control Unit 

STAR-65 Maintenance Control Unit • • • 

A-2 

A-5 

A-13 

A-21 

A-29. 

A-37 

A-41 

A-45 

A-53 

A-61 

A-69 

A-81 

A 

I 

A-1 
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COMMON NORMAL CHANNEL BIT ASSIGNMENTS 

The following bit assignments for channels 0 through 4 are common to all stations 

except for the maintenance control units. 

INPUT CHANNEL 0 
Microdrum 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A(lO) 
B(ll) 
C(12) 
D(13) 
E(14) 
F(15) 

Input Data Bit 2~ 5 
Bit 2 4 

OUTPUT CHANNEL 0 
Microdrum 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A(lO) 
B(ll) 
C(12) 
D(13) 
E(14) 
F(15) 

Output Data Bit 21
14

5 

Bit 2 
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COMMON NORMAL CHANNEL BIT ASSIGNMENTS 

INPUT CHANNEL i 
Keyboard 

BIT 

0 Control Panel Locgout 
1 Character Code 2 
2 

j l l 
3 
4 
5 
6 
7 20 
8 Alarm Disable (alert) 
9 Repeat Key 
A(lO) Keyboard Lockout Switch 
B(ll) Data Strobe 
C(12) Mode 1 
D(lJ) Mode 2 
E(14) Mode 3 
F(15) Mode 4 

INPUT CHANNEL 2 
Coupler A/Microdrum 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A (10) 
B (11) 
c (12) 
D (lJ) 
E (14) 
F (15) 

Coupler Time-out Status 
Parity Error Fault Status 
Read Parity Error Status 
Illegal Status 
Suspend Status 
Invalid Status 
Fault Status 
Channel Busy Status 
Coupler Ready Status 

OUTPUT CHANNEL 1 
Microdrum 

BIT 

0 Data Mode 
1 Write Request 
2 Read Request 

24 3 Sector Address 
4 

1 
23 

5 22 
6 21 
7 20 
8 Character Mark 6 9 WoTddress ~~ A(lO) 
B(ll) 23 c (12) 22 
D(lJ) 21 
E(14) 20 
F(15) 2 

OUTPUT CHANNEL 2 
Coupler A 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A (10) 
B (11) 
c (12) 
D (13) 
E (14) 
F (15) 

Initiate Fu2'ctions 
Function 2

1 
BO 

Function 2
0 

Bl 
Function 2 B2 
Interrupt 
Clear Fault 
Disable Parity Check 

Coupler Select 2 1 

Coupler Select 2° 

I 

I 
I 

I 
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COMMON NORMAL CHANNEL BIT ASSIGNMENTS 

INPUT CHANNEL 3 
Scanner High Priority 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A(10) 
B(11) 
C(12) 
D(13) 
E(14) 
F(15) 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A(lO) 
B(11) 
C(12) 
D(13) 
E(14) 
F( 15) 

Microdrum Busy 
Real-Time Strobe 
Flag Coupler A 
Flag Coupler B 

INPUT CHANNEL 4 
Coupler B 

Coupler Time-out Status 
Parity Error Fault Status 
Read Parity Error Status 
Illegal Status 
Suspend Status 
Invalid Status 
Fault Status 
Channel Busy Status 
Coupler Ready Status 
Coupler Software Flag 1 
Coupler Software Flag 2 

OUTPUT CHANNEL 3 
Mic rod rum /Keyboard 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A(10) 
B(11) 
C(12) 
D(13) 
E(14) 
F(15) 

Checksum Mode 

Deadman Strobe 
Alert Indicator 
Buzzer 
Lockout Keyboard 
Compare Locko~ (Drum) 

HeadlAddress ~i 
22 
21 
20 
2 

OUTPUT CHANNEL 4 
Coupler B 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A(10) 
B(11) 
C(12) 
D(13) 
E(14) 
F(15) 

Initiate Fu~tions 
Function 21 Function 20 Function 2 
Interrupt 
Clear Fault 
Disable Parity Check 

Coupler Software Flag 1 
Coupler Software Flag 2 
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PAGING (DRUM) STATION NORMAL CHANNEL BIT ASSIGNMENTS 
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PAGING (DRUM) STATION 
INPUT CHANNEL 5 

Bit 0 Bit 6 Bit B 

SAC-1 SBU Parity Error SAC-1 Illegal SAC-1 Control Function 2
1 

7000-0 SBU Parity Error 7000-0 Drum Sector Count 24 7000-0 Drum Sector Stable 

7000-1 SBU Parity Error 7000-1 Drum Sector Count 24 7000-1 Drum Sector Stable 

I Index Compare SBU Parity Error 

Bit 1 Bit 7 Bit C 

SAC-1 Bank Counter 22 SAC-1 Busy SAC-1 Control Function 2 O 

7000-0 Bank Counter 22 7000-0 Drum Sector Count 23 7000-0 Drum EOT Bit 2 1 

7000-1 Bank Counter 22 7000-1 Drum Sector Count 23 7000-1 Drum EOT Bit 2 1 

I Index Compare Bank Counter 22 

Bit 2 Bit 8 Bit D 

SAC-1 Bank Counter 21 SAC-1 Term. Address Compare SAC-1 Control Function Strobe 

7000-0 Bank Counter 21 7000-0 Drum Sector Count 22 7000-0 Drum Abnormal 

7000-1 Bank Counter 21 7000-1 Drum Sector Count 22 7000-1 Drum Abnormal 

I Index Compare Bank Counter 21 

Bit 3 Bit 9 Bit E 

I SAC-1 Bank Counter 20 SAC-1 Fir st Rank Full SAC-1 

7000-0 Bank Counter 20 7000-0 Drum Sector Count 21 7000-0 Drum Parity Error 

7000-l Bank Counter 20 7000-1 Drum Sector Count 21 7000-1 Drum Parity Error 

I Index Compare Bank Counter 20 

Bit 4 
Bit A Bit F 

Transmission Parity Error 
SAC-1 Last Rank Full SAC-1 SAC-1 

Drum Sector Count 2
6 7000-0 Drum Sector Count 20 

7000-0 Drum Not Ready 7000-0 

Drum Sector Count 2
6 7000-1 Drum Sector Count 20 

7000-1 Dr'um Not Ready 7000-1 

I 
Bit 5 

SAC-1 SAC Parity Error 

7000-0 Drum Sector Count 25 

7000-1 Drum Sector Count 25 

I 
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Bit 0 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 1 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 2 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 3 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 4 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 5 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

SEU TA/SCU Addr/Data Bit 215 

EDS/SDSt 

EDS/SDSt 

SEU TA/SCU Addr/Data Bit 2 14 tt 
SEU SA/ TA/ Function Bit 214 

SEU SA/ TA/ Function Bit 214 

SEU TA/SCU Addr/Data Bit 213 

SEU SA/ TA/ Function Bit 21 3 

SEU SA/ TA/ Function Bit 213 

SEU TA/SCU Addr/Data Bit 2
12 

SEU SA/ TA/ Function Bit 212 

SEU SA/ TA/ Function Bit 21 2 

SEU TA/SCU Addr/Data Bit 211 

SEU SA/ TA/ Function Bit 211 

SEU SA/ TA/ Function Bit 211 

SEU TA/SCU Addr/Data Bit 210 

SEU SA/ TA/ Function Bit 210 

SEU SA/ TA/ Function Bit 210 

tEDS/SDS = End data sequence/ start data sequence 
ttTA = Terminating address; SA = starting address 
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PAGING (DRUM) STATION 
OUTPUT CHANNEL 5 

Bit 6 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 7 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 8 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit 9 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit A 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

SEU TA/SCU Addr/Data Bit 29 

SEU SA/TA/Function Bit 29 

SEU SA/TA/Function Bit 29 

SEU TA/SCU Addr/Data Bit 28 

SEU SA/ TA/ Function Bit. 28 

SEU SA/TA/Function Bit 28 

SEU TA/SCU Addr/Data Bit 2 7 

SEU SA/ TA/ Function Bit 2 7 

SEU SA/TA/Function Bit 27 

SEU TA/SCU Addr/Data Bit 2
6 

SEU SA/ TA/ Function Bit 26 

SEU SA/ TA/ Function Bit 26 

SEU TA/ SCU Addr /Data Bit 2
5 

SEU SA/ TA/ Function Bit 25 

SEU SA/TA/ Function Bit 25 

Bit B 
SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit C 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit D 

SAC-1 

7000-0 

7000-1 

Ch. 5 Fanin 

Bit E 

SAC-l 

7000-0 

7000-1 

Index Compare 

Bit F 

SAC-1 

7000-0 

7000-1 

Index Compare 

SEU TA/SCU Addr/Data Bit 24 

SEU SA/ TA/ Function Bit ~:4 
SEU SA/ TA/ Function Bit ~: 4 

SEU TA,'SCU Addr/Data Bit 23 

SEU SA/ TA/ Function Bit 23 

SEU SA/ TA/ Function Bit 23 

SEU TA/SCU Addr/Data Bit 22 

SEU SA/ TA/ Function Bit 22 

SEU SA/TA/Function Bit 22 

SEU TA/SCU Addr/Data Bit 21 

SEU SA/ TA/ Function Bit 21 

SEU SA/TA/Function Bit 21 

SCU Key Identifi1:!r 

SEU TA/SCU Addr/Data Bit 2° 

SEU SA/ TA/ Function Bit 20 

SEU SA/TA/ Function Bit 20 

SCU Request Identifier 

A-7 



PAGING (DRUM) STATION 
INPUT CHANNEL 6 

Bit 0 Bit 6 Bit B 

Scanner 7000-1 Drum Sector Count Bit 2° Scanner Compare End of Table Scanner SAC-1 Not Busy 

I Ch. 5 Fanin Bit 0 SCU Int Bank Counter 21 Ch. 6 Fanin Bit B 

Ch. 7 Fanin Bit 0 Ch. 5 Fanin Bit 6 Ch. 5 Fanin Bit B 

Ch. 7 Fanin Bit 6 Ch. 7 Fanin Bit B 

Bit 

Scanner 7000-1 Drum EOT Bit 20 t Bit 7 Bit c 

I Ch. 5 Fanin Bit 1 Scanner Compare REQ-0 Hit Scanner SAC-1 Flag 

Ch. 7 Fanin Bit SCU Int Bank Counter 20 Ch. 6 Fanin Bit c 
Ch. 5 Fanin Bit 7 Ch. 5 Fanin Bit c 

Bit 2 Ch. 7 Fanin Bit 7 Ch. 7 Fanin Bit c 
Scanner 7000-0 Drum Sector Count Bit 2° 

Ch. 5 Fanin Bit 2 Bit 8 Bit D 

Ch. 7 Fanin Bit 2 Scanner Scanner Compare Not Busy 

Ch. 6 Fanin Bit 8 Ch. 6 Fanin Bit D 

Bit 3 Ch. 5 Fanin Bit 8 Ch. 5 Fanin Bit D 

Scanner 7000-0 Drum EOT Bit 2 O Ch. 7 Fanin Bit 8 Ch. 7 Fanin Bit D 

Ch. 5 Fanin Bit 3 

Ch. 7 Fanin Bit 3 Bit 9 Bit E 

Scanner 7000-1 Drum Error Scanner 

Bit 4 Ch. 6 Fanin Bit 9 Ch. 6 Fanin Bit E 

Scanner Compare Not Error Ch. 5 Fanin Bit 9 Ch. 5 Fanin Bit E 

Ch. 5 Fanin Bit 4 Ch. 7 Fan in Bit 9 Ch. 7 Fanin Bit E 

Ch. 7 Fanin Bit 4 

Bit A Bit F 

Bit 5 Scanner 7000-0 Drum Error Scanner 

Scanner Compare REQ-1 Hit Ch. 6 Fanin Bit A Ch. 6 Fanin Bit F 

I SCU Int Bank Counter 22 Ch. 5 Fanin Bit A Ch. 5 Fanin Bit F 

Ch. 5 Fanin Bit 5 Ch. 7 Fanin Bit A Ch. 7 Fanin Bit F 

Ch. 7 Fanin Bit 5 

tEOT = End of Transfer 
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Bit 0 Bit 

SAC-1 SBU Starting Address 

7000-0 SBU Starting Address 

7000-1 SBU Starting Address 

Index Compare SBU Starting Address 

Bit 1 Bit 

SAC-1 SBU Terminating Address 

7000-0 SBU Terminating Address 

7000-1 SBU Terminating Address 

Index Compare SBU Terminating Address 

Bit 2 Bit 

SAC-1 Function 

7000-0 Function 

7000-1 Function 

Index Compare Load Request Register 

Bit 3 Bit 

SAC-1 Program Clear 

7000-0 Program Clear 

7000-1 Program Clear 

Index Compare Program Clear Bit 

Bit 4 

SAC-1 Request 

7000-0 Bit 

7000-1 

Index Compare Start Search 

60405000 B 

PAGING (DRUM) STATION 
OUTPUT CHANNEL 6 

5 

SAC-1 Accept 

7000-0 

7000-1 

Index Compare Write Buffers 

6 

SAC-1 Select Status 

7000-0 

7000-1 

Index Compare Search Backward 

7 

SAC-1 Set Interrupt 

7000-0 

7000-1 

Index Compare One Request 

8 

Index Compare Norm Chan 7 Select 

Norm Chan 61 Bit 8 Fanout 

9 

Index Compare Norm Chan 5 Select 

Norm Chan 6, Bit 9 Fanout 

A 

Index Compare Norm Chan 6 Select 

Norm Chan 6, Bit A Fanout 

Bit B 

Scanner Select 

Norm Chan 6,B:it B Fanout I Bit C 
~, 

Connect Code 2' 

Norm Chan 6, Bit C; Fanout I 
Bit D 

Connect Code 2~! 
Norm Chan 6, Bit D Fanout I 

Bit E 

Connect Code 2
1 

Norm Chan 6, Bllt E Fanout I Bit F 

Connect Code 2° 

Norm Chan 6. Biit F Fanout 

I 
I 

I 
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PAGING (DRUM) STATION 
INPUT CHANNEL 7 

Bit 0 Bit 5 Bit B 

SAC-1 SCU Data/RA Bit 215t SAC-1 SCU Data/RA Bit 210 t SAC-1 SCU Data/RA Bit 24 t 

7000-0 7000-0 7000-0 

7000-1 7000-1 7000-1 

Compare Compare Compare Delete Key Count Bit 24 

Bit Bit 6 Bit c 
SAC-1 SCU Data/ RA Bit 214 SAC-1 SCU Data/ RA Bit 2 9 SAC-1 SCU Data/ RA Bit 23 

7000-0 7000-0 7000-0 

7000-1 7000-1 7000-1 

Compare Compare Delete Key Count Bit 29 Compare Delete Key Count Bit 23 

Bit 2 Bit 7 Bit D 

SAC-1 SCU Data/RA Bit 213 SAC-1 SCU Data/RA Bit 28 SAC-1 SCU Data/ RA Bit 22 

7000-0 7000-0 7000-0 

7000-1 7000-1 7000-1 

Compare Compare Delete Key Count Bit 28 Compare Delete Key Count Bit 22 

Bit 3 Bit 8 Bit E 

SAC-1 SCU Data/RA Bit 212 SAC-1 SCU Data/ RA Bit 2 7 SAC-1 SCU Data/RA Bit 21 

7000-0 7000-0 7000-0 

7000-1 7000-1 7000-1 

Compare Compare Delete Key Count Bit 2 7 Compare Delete Key Count Bit 21 

Bit 4 Bit 9 Bit F 

SAC-1 SCU Data/RA Bit 211 SAC-1 SCU Data/ RA Bit 26 SAC-1 SCU Data/RA Bit 2° 

7000-0 7000-0 7000-0 

7000-1 7000-1 7000-1 

Compare Compare Delete Key Count Bit 26 Compare Delete Key Count Bit 2° 

Bit A 

SAC-1 SCU Data/ RA Bit 25 

7000-0 

7000-1 

Compare Delete Key Count Bit 25 
------
fRA = Return address 
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Bit 0 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 1 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 2 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 3 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 4 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 5 

SAC-1 

Index Compare 

Ch. 7 Fanout 

60405000 B 

SBU SA Bit 215 

Request Bit 215 

Bit 215 

SBU SA Bit 214 

SBU SA/TA/Request Bit 214 

Bit 214 

SBU SA Bit 213 

SBU SA/ TA/ Request Bit 213 

Bit 21 3 

SBU SA Bit 212 

SBU SA/TA/Request Bit 212 

Bit 212 

SBU SA Bit 211 

SBU SA/ TA/ Request Bit 211 

Bit 211 

SBU SA Bit 2lO 

SBU SA/TA/Request Bit 210 

Bit 2lO 

PAGING (DRUM) STATION 
OUTPUT CHANNEL 7 

Bit 6 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 7 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 8 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit 9 

SAC-1 

Index Com pare 

Ch. 7 Fanout 

Bit A 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit B 

SAC-1 

Index Compare 

Ch. 7 Fanout 

SBU SA Bit 29 

SBU SA/ TA/ Request Bit 29 

Bit 29 

SBU SA/Clear Parity Error Bit 28 

SBU SA/ TA/ Request Bit 28 

Bit 28 

SBU SA/Clear Illegal Bit 27 

SBU SA/TA/Request Bit 27 

Bit 27 

SBU SA/ Clear Cont Fune Bit 26 

SBU SA/TA/Request Bit 26 

Bit 26 

SBU SA/ M. C. Bit 25 

SBU SA/ TA/ Request Bit 25 

Bit 25 

SBU SA Bit 24 

SBU SA/ TA/ Request Bit 24 

Bit 24 

Bit C 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit D 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit E 

SAC-1 

Index Compare 

Ch. 7 Fanout 

Bit F 

SAC._1 

Index Compare 

Ch. 7 Fanout 

SBU Select SAC + SCU/SA Bit 23 

SBU SA/TA/Beque.st Bit 23 

Bit 23 

SBU SA/ Fune Code Bit 22 

Request Bit 22 

Bit 22 

SBU SA/ Fune Code Bit 21 

Request Bit 2: 
1 

Bit 21 

SBU SA/ Fune Code Bit 2° 

Request Bit 2 O 

Bit 2° 
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DISK STATION NORMAL CHANNEL BIT ASSIGNMENTS 
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DISK STATION 
INPUT CHANNEL 5 

Hit 0 Bit 6 Bit B 

SAC-1 SBU Parity Error SAC-1 Illegal SAC-1 Control Function 21 

SAC-2 SBU Parity Error SAC-2 Illegal SAC-2 Control Function 21 

I 7000-0 SBU Parity Error 7000-0 Disk Sector Count 23/Seek Error 7000-0 Head Error 

7000-1 SBU Parity Error 7000-1 Disk Sector Count 2 3/ Seek Error 7000-1 Head Error 

Bit Bit 7 Bit c 
SAC-1 Bank Counter 22 SAC-1 Busy SAC-1 Control Function 2° 

SAC-2 Bank Counter 22 SAC-2 Busy SAC-2 Control Function 20 

I 7000-0 Bank Counter 22 7000-0 Disk Sector Count 22/Clock Error 7000-0 Disk Not On Cylinder /Write Error 

7000-1 Bank Counter 22 7000-1 Disk Sector Count 22/Clock Error 7000-1 Disk Not On Cylinder/Write Error 

Bit 2 Bit 8 Bit D 

SAC-1 Bank Counter 21 SAC-1 Term. Address Compare SAC-1 Control Function Strobe 

SAC-2 Bank Counter 21 SAC-2 Term. Address Compare SAC-2 Control Function Strobe 

I 7000-0 Bank Counter 21 7000-0 Disk Sector Count 21 7000-0 Disk Abnormal/Erase Error 

7000-1 Bank Counter 21 7000-1 Disk Sector Count 21 7000-1 Disk Abnormal/Erase Error 

Bit 3 Bit 9 Bit E 

SAC-1 Bank Counter 20 SAC-1 First Rank Full SAC-1 

SAC-2 Bank Counter 20 SAC-2 First Rank Full SAC-2 

I 7000-0 Bank Counter 20 7000-0 Disk Sector Count 20 7000-0 Disk Parity Error I Skew Error 

7000-1 Bank Counter 20 7000-1 Disk Sector Count 20 7000-1 Disk Parity Error I Skew Error 

Bit 4 Bit A Bit F 

SAC-1 Transmission Parity Error SAC-1 Last Rank Full SAC-1 

SAC-2 Transmission Parity Error SAC-2 Last Rank Full SAC-2 

I 7000-0 Disk Sector Count 25 /Voltage Error 7000-0 Logic Error 7000-0 Disk Not Ready/Offset 

7000-1 Disk Sector Count 25 /Voltage Error 7000-1 Logic Error 7000-1 Disk Not Ready /Offset 

Hit 5 

SAC-1 SAC Parity Error 

SAC-2 SAC Parity Error 

I 7000-0 Disk Sector Count 24 /Cylinder Select Error 

7000-1 Disk Sector Count 24/Cylinder Select Error 
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Bit 0 

SAC-1 SBU TA/SCU Addr/Data Bit 215 

SAC-2 SBU TA/scu Addr/Data Bit 215 

7000-0 EDS/SDSt 

Ch. 5 Fanout 

Bit 

SAC-1 SBU TA/ SCU Addr /Data Bit 214 

SAC-2 SBU TA/SCU Addr/Data Bit 214 

7000-0 SBU SA/TA/Function 214 

Ch. 5 Fanout 

Bit 2 

SAC-1 SBU TA/SCU Addr/Data Bit 213 

SAC-2 SBU TA/SCU Addr/Data Bit 213 

7000-0 SBU SA/TA/Function Bit 213 

Ch. 5 Fanout 

Bit 3 

SAC-1 SBU TA/SCU Addr/Data Bit 212 

SAC-2 SBU TA/SCU Addr/Data Bit 212 

7000-0 SBU SA/TA/ Function Bit 212 

Ch. 5 Fanout 

Bit 4 

SAC-1 SBU TA/SCU Addr/Data Bit 211 

SAC-2 SBU TA/SCU Addr/Data Bit 211 

7000-0 SBU SA/TA/Function Bit 211 

Ch. 5 Fanout 

Bit 5 

SAC-1 SBU TA/SCU Addr/Data Bit 210 

SAC-2 SBU TA/SCU Addr/Data Bit 210 

7000-0 SBU SA/TA/Function Bit 210 

Ch. 5 Fanout 

tEDS/SOS =End data sequence/start data sequence 

60405000 B 

DISK STATION 
OUTPUT CHANNEL 5 

Bit 6 

SAC-1 SBU TA/SCU Addr/Data Bit 29 

SAC-2 SBU TA/SCU Addr/Data Bit 29 

7000-0 SBU SA/ TA/ Function Bit 29 

Ch. 5 Fanout 

Bit 7 

SAC-1 SBU TA/SCU Addr/Data Bit 28 

SAC-2 SBU TA/SCU Addr/Data Bit 28 

7000-0 SBU SA/ TA Function Bit 28 

Ch. 5 Fanout 

Bit 8 

SAC-1 SBU TA/SCU Addr/Data Bit 2 7 

SAC-2 SBU TA/SCU Addr/Data Bit 27 

7000-0 SBU SA/ TA/ Function Bit 27 

Ch. 5 Fanout 

Bit 9 

SAC-1 SBU TA/SCU Addr/Data Bit 26 

SAC-2 SBU TA/SCU Addr/Data Bit 2
6 

7000-0 SBU SA/ TA/ Function Bit 26. 

Ch. 5 Fanout 

Bit A 

SAC-1 SBU TA/SCU Addr/Oata Bit 25 

SAC-2 SBU TA/SCU Addr/Oata Bit 25 

'7000-0 SBU SA/TA/Function Bit 25 

Ch. 5 Fanout 

Bit B 

SAC-1 SBU TA/SCU Addr/Data Bit 24 

I <:'f."::-2 SBU TA/SCU Addr/Data Bit 24 

7000-0 SBU SA/ TA/ Function Bit 24 

Ch. 5 Fanout 

Bit C 

SAC-1 SBU TA/SCU Addr/Data Bit 23 I SAC-2 SBU TA/SCU Addr/Data Bit 23 

7000-0 SBU SA/ TA/ Function Bit 23 

Ch. 5 Fanout 

Bit D 

SAC-1 SBU TA/SCU Addr/Data Bit 22 I SAC-2 SBU TA/SCU Addr/Data Bit 22 

7000-0 SBU SA/ TA/ Function Bit 22: 

Ch. 5 Fanout 

Bit E 

SAC-1 SBU TA/SCU Addr/Data Bit 21 I SAC-2 SBU TA/SCU Addr/Data Bit 2
1 

7000-0 SBU SA/ TA/ Function Bit 21 

Ch. 5 Fanout 

Bit F 

SAC-1 SBU TA/SCU Addr/Data Bit 2° I SAC-2 SBU TA/SCU Addr/Oata Bit 2° 

7000-0 SBU SA/ TA/ Functlon Bit 20 

Ch. 5 Fanout 

I 
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I 

Bit 0 

Bit 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Scanner 

Ch. 6 Fanin 

7000-0 Disk On-Cylinder 

Bit 0 

Bit 0 

7000-0 Disk Error 

Ch. 5 Fanin Bit 

Ch. 7 Fanin 

I Bit 2 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 3 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 4 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 5 

Scanner 

I SCU Int 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 

7000-0 Disk EOT Bit 2
1 * 

Bit 2 

Bit 2 

7000-0 Disk EOT 20 

Bit 3 

Bit 3 

7000-1 Disk On- Cylinder 

Bit 4 

Bit 4 

7000-1 Disk Error 

Bank Counter 22 

Bit 5 

Bit 5 

End of Transfer 

A-16 

DISK STATION 
INPUT CHANNEL 6 

Bit 6 

Scanner 

SCU Int 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 7 

Scanner 

scu Int 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 8 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 9 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit A 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

7000-1 Disk EOT 2
1 

Bank Counter 21 

Bit 6 

Bit 6 

7000-1 Disk EOT 20 

Bank Counter 2° 

Bit 7 

Bit 7 

SAC-1 Not Busy 

Bit 8 

Bit 8 

Bit 8 

SAC-2 Not Busy 

Bit 9 

Bit 9 

Bit 9 

SAC-1 Flag 

Bit A 

Bit A 

Bit A 

Bit B 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit C 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit D 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit E 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit F 

Scanner 

Ch. 6 Fanin 

Ch. 5 Fanin 

Ch. 7 Fanin 

SAC-2 Flag 

Bit B 

Bit B 

Bit B 

Bit C 

Bit C 

Bit C 

Bit D 

Bit D 

Bit D 

Bit E 

Bit E 

Bit E 

Bit F 

Bit F 

Bit F 
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DISK STATION 
OUTPUT CHANNEL 6 

Bit 0 Bit 5 Bit A 
SAC-1 SEU Starting Address SAC-1 Accept NC 6 Select 
SAC-2 SEU Starting Address SAC-2 Accept Select Ch. 7 

I 7000-0 SEU Starting Address NC Bit A Fanout 
7000-1 SBU Starting Address 

Bit B 
Bit 1 Bit 6 Scanner Select 

SAC-1 SBU Term. Address SAC-1 Select Status NC Bit B Fanout 
SAC-2 SBU Term. Address SAC-2 Select Status 

I 7000-0 SBU Term. Address 
Bit C 

7000-1 SBU Term. Address Connect Code 2 3 

NC Bit C F'anout 
Bit 2 Bit 7 

SAC-1 Function SAC-1 Set Interrupt Bit D 
SAC-2 Function SAC-2 Set Interrupt Connect Code 22 

I 7000-0 Function 
NC Bit D F'anout 

7000-1 Function 

Bit E 
Bit 3 Bit 8 Connect Code 21 

SAC-1 Program Clear tNC 7 Select NC Bit E Fanout 
SAC-2 Program Clear NC Bit 8 Fanout 
7000-0 Program Clear 

Bit F 
7000-1 Program Clear Bit 9 Connect Code 2° 

NC 5 Select NC Bit F Fanout 
Bit 4 Select Ch. 6 

SAC-1 Request NC Bit· 9 Fanout 
SAC-2 Request 

I 
tNC = Normal Channel 
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DISK STATION 
INPUT CHANNEL 7 

Bit 0 Bit 5 Bit B 

SAC-1 SCU Data/SBU RA 215 t SAC-1 SCU Data/SBU RA 210 SAC-1 scu Data/SBU RA 24 

SAC-2 SCU Data/SBU RA 215 
SAC-2 SCU Data/SBU RA 2

10 
SAC-2 scu Data/SBU RA 2

4 

7000-0 Return Function 2
2 

7000-1 Return Function 2
2 

Bit 6 Bit c 
Bit SAC-1 SCU DataSBU RA 2

9 SAC-1 SCU Daia/SBU RA 23 

SAC-1 scu Data/SBU RA 214 SAC-2 SCU Data/SBU RA 2
9 SAC-2 SCU Data/SBU RA 2

3 

SAC-2 scu Data/"SBU RA 214 

Bit 7 Bit D 

SAC-1 SCU Data/SBU RA 28 SAC-1 SCU Data/SBU RA 22 

Bit 2 SAC-2 SCU Data/SBU RA 28 SAC-2 SCU Data/SBU RA 22 

SAC-1 SCU Data/SBU RA 213 

SAC-2 SCU Data/SBU RA 213 

7000-0 Return Function 21 
Bit 8 Bit E 

7000-1 Return Function 21 
SAC-1 SCU Data /SBU RA 2 7 SAC-.1 SCU Data/SBU RA 21 

SAC-2 SCU Data/SBU RA 2 7 SAC-2 SCU Data /SBU RA 21 

Bit 3 

SAC-1 SCU Data/SBU RA 2
12 

SAC-2 SCU Data/SBU RA 2
12 

Bit 9 Bit F 
7000-0 Return Function 2° SAC-1 SCU Data/SBU RA 2

6 SAC-1 SCU Data/SBU RA 20 

7000-1 Return Function 2° SAC-2 SCU Data/SBU RA 2
6 SAC-2 SCU Data/SBU RA 20 

Bit 4 

SAC-1 scu Data/SBU RA 2
11 

Bit A 

SAC-2 scu Data /SBU RA 2
11 

SAC-1 SCU Data/SBU RA 2
5 

SAC-2 SCU Data/SBU RA 2
5 

tRA = Return address 
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Bit 0 

SAC-1 SEU SA Bit 215 

SAC-2 SEU SA Bit 215 

7000-1 EDS/SD St 

Ch. 7 Fanout Bit 215 

Bit 1 

SAC-1 SEU SA Bit 214 

SAC-2 SEU SA Bit 214 

7000-1 SEU SA/ TA/ Fune Bit 214 

Ch. 7 Fanout Bit 214 

Bit 2 

SAC-1 SEU SA Bit 213 

SAC-2 SEU SA Bit 213 

7000-1 SEU SA/ TA/ Fune Bit 213 

Ch. 7 Fanout Bit 213 

Bit 3 

SAC-1 SEU SA Bit 212 

SAC-2 SEU SA Bit 212 

7000-1 SEU SA/ TA/ Fune Bit 212 

Ch. 7 Fanout Bit 212 

Bit 4 

SAC-1 SEU SA Bit 211 

SAC-2 SEU SA Bit 211 

7000-1 SEU SA/ TA/ Fune Bit 211 

Ch. 7 Fanout Bit 211 

Bit 5 

SAC-1 SEU SA Bit 210 

SAC-2 SBU SA Bit 210 

7000-1 SBU SA/ TA/ Fune Bit 210 

Ch. 7 Fanout Bit 2lO 

tEDS/SDS =End data sequence/start data sequence 
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DISK STATION 
OUTPUT CHANNEL 7 

Bit 6 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit 7 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit 8 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit 9 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit A 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

SBU SA Bit 29 

SEU SA Bit 29 

SBU SA/TA/Fune Bit 29 

Bit 29 

Clear P. E. /SBU SA Bit 28 

Clear P. E. /SBU SA Bit 28 

SBU SA/ TA/ Fune Bit 28 

Bit 28 

Clear Illegal/SEU SA Bit 27 

Clear Illegal/ SBU SA Bit 2 7 

SBU SA/TA/Fune Bit 27 

Bit 27 

Clear Cont Func/SBU SA Bit 26 

Clear Cont Func/SBU SA Bit 26 

SBU SA/ TA/ Fune Bit 26 

Bit 26 

M. C. /SBU SA Bit 25 

SA/M. C. /SBU SA Bit 25 

SBU SA/ TA/ Fune Bit 25 

Bit 25 

Bit B 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit C 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit D 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit E 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

Bit F 

SAC-1 

SAC-2 

7000-1 

Ch. 7 Fanout 

SBU SA Bit 24 

SBU SA Bit 24 

SBU SA/TA/ Fune Bit 24 

Bit 24 

Select SAC + SCU/SBU SA Bit 23 

Select SAC + SCU/SBU SA Bit 23 

SBU SA/ TA/ Fune Bit 23 

Bit 23 

Fune Code/SHU SA Bit 22 

Fune Code/SHU SA Bit 22 

SEU SA/ TA/ Fune Bit 22 

Bit 22 

Fune Code/SHU SA Bit 21 

Fune Code/SHU SA Bit 21 

SBU SA/ TA/:Func Bit 21 

Bit 21 

Fune Code/SJBU SA Bit 20 

Fune Code/ SJBU SA Bit 20 

SBU' SA/TA/Fune Bit 20 

Bit 20 

A-·19 
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844 SERVICE STATION NORMAL CHANNEL BIT ASSIGNMENTS 
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I 

I 
I 

I 
I 

I 

Bit 0 

SAC-1 SBU Parity Error 

SAC-2 SBU Parity Error 

STAR A Memory P. E. SCU Coupler 

Bit 

SAC-1 Bank Counter 22 

SAC-2 Bank Counter 22 

STAR A Sta. Int. X Bank Counter 22 t 

Bit 2 

SAC-1 Bank Counter 21 

SAC-2 Bank Counter 21 

STAR A Sta. Int. X Bank Counter 21 

Bit 3 

SAC-1 Bank Counter 2° 

SAC-2 Bank Counter 2° 

STAR A Sta. Int. X Bank Counter 2° 

Bit 4 

SAC-1 Transmission Parity Error 

SAC-2 Transmission Parity Error 

STAR A 

Bit 5 

SAC-1 SAC Parity Error 

SAC-2 SAC Parity Error 

STAR A 

tSTA INT = Station Interface 
ttP. E. = Parity Error 

A-22 

Bit 6 

SAC-1 

SAC-2 

STAR A 

Bit 7 

SAC-1 

SAC-2 

STAR A 

Bit 8 

SAC-1 

SAC-2 

STAR A 

Bit g 

SAC-1 

SAC-2 

STAR A 

Bit A 

SAC-1 

SAC-2 

STAR A 

Bit B 

SAC-1 

SAC-2 

STAR A 

844 SERVICE STATION 
INPUT CHANNEL 5 

Bit c 
Illegal SAC-1 Control Function 20 

Illegal SAC-2 Control Function 20 

STAR A 

Bit D 

Busy SAC-1 Control Function Strobe 

Busy SAC-2 Control Function Strobe 

STAR A 

Bit E 

Term. Address Compare SAC-1 NU 

Term. Address Compare SAC-2 NU 

Memory P.E. I/O Channel 1 tt STAR A 

Bit F 

First Rank Full SAC-1 NU 

First Rank Full SAC-2 NU 

Memory P.E. I/0 Channel 2 STAR A 

Last Rank Full 

Last Rank Full 

Memory P.E. I/0 Channel 3 

Control Function 21 

Control Function 21 

Memory P.E. I/0 Channel 4 
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844 SERVICE STATION 
OUTPUT CHANNEL 5 

Bit 0 Bit 5 Bit A 

SAC-1 SBU TA/SCU Addr/Data Bit 215 t SAC-1 SBU TA/SCU Addr/Data Bit 210 SAC-1 SBU TA/SCU Addi~/Data Bit 25 

SAC-2 SBU TA/ SCU Addr/Data Bit 215 SAC-2 SBU TA/SCU Addr/Data Bit 210 SAC-2 SBU TA/SCU Addr/Data Bit 25 

Bit 1 Bit 6 Bit B 

SAC-1 SBU TA/SCU Addr/Data Bit 214 SAC-1 SBU TA/SCU Addr /Data Bit 29 SAC-1 SBU TA/SCU Addi:-/Data Bit 24 

SAC-2 SBU TA.'SCU Addr/Data Bit 214 SAC-2 SBU TA/SCU Addr/Data Bit 29 SAC-2 SBU TA/SCU Addr/Data Bit 24 

Bit 2 Bit 7 Bit C 

SAC-1 SBU TA/SCU Addr/Data Bit 213 SAC-1 SEU TA/SCU Addr/Data Bit 28 SAC-1 SBU TA/SCU Addr/Data Bit 23 

SAC-2 SBU TA/SCU Addr/Data Bit 213 SAC-2 SBU TA/SCU Addr/Data Bit 28 SAC-2 SBU TA/SCU Addr/Data Bit 23 

Bit 3 Bit 8 Bit D 

SAC-1 SBU TA/SCU Addr/Data Bit 212 SAC-1 SBU TA/SCU Addr /Data Bit 2 7 SAC-1 SBU TA/SCU Addr/Data Bit 22 

SAC-2 _SBU TA/SCU Addr/Data Bit 212 SAC-2 SBU TA/SCU Addr /Data Bit 2 7 SAC-2 SBU TA/SCt' Addr/Data Bit 22 

Bit 4 Bit 9 Bit E 

SAC-1 SBU TA/SCU Addr/Data Bit 211 SAC-1 SBU TA/SCU Addr/Data Bit 26 SAC-1 SBU TA/SCU Addr/Data Bit 21 

SAC-2 SBU TA,SCU Addr/Data Bit 211 SAC-2 SBU TA/SCU Addr/Data Bit 26 SAC-2 SBU TA/SCU Addr/Data Bit 2 1 

Bit F 

SAC-1 SBU TA/SCU Addr/Data Bit 2° 

SAC-2 SBU TA/SCU Addr/Data Bit 2° 

t TA Terminating Address 
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844 SERVICE STATION 
INPUT CHANNEL 6 

I 
Bit 0 Bit 6 Bit C 

Scanner Memory P.E. I/0 Channel Scanner NU Scanner NU 

844 Unit Busy 844 844 Timing Chain 

I 
Bit Bit 7 Bit D 

Scanner NU Scanner NU Scanner NU 

844 Unit 1 Selected 844 844 SBU Bank Counter 22 

I Bit 2 Bit 8 Bit E 

Scanner SAC-1 Not Busy Scanner I/ 0 Interrupt Channel 1 Scanner NU 

844 Unit 2 Selected 844 844 SBU Bank Counter 21 

I 
Bit 3 Bit 9 Bit F 

Scanner SAC-2 Not Busy Scanner I/O Interrupt Channel 2 Scanner NU 

844 Unit 3 Selected 844 844 SBU Bank Counter 2° 

Bit 4 Bit A 

Scanner SAC-1 Flag Scanner I/ 0 Interrupt Channel 3 

844 844 Read Error 

Bit 5 Bit B 

Scanner SAC-2 Flag Scanner I/ 0 Interrupt Channel 4 

844 844 Tag BCC Error* 

Block Check Code 
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844 SERVICE STATION 
OUTPUT CHANNEL 6 

Bit 0 Bit fi Bit B 

SAC-1 SEU Starting Address SAC-1 Accept Scanner Select 

SAC-2 SEU Starting Address SAC-2 Accept 

STAR A STAR A I/O Chan 3 Select Bit c 
All Interfaces Connect Code 23 

Bit 1 Bit Ei 

SAC-1 SEU Terminating Address SAC-1 Select Status Bit D 

SAC-2 SEU Terminating Address SAC-2 Select Status All Interfaces Connect Code 22 

STAR A STAR A If 0 Chan 2 Select 

Bit E 

Bit 2 Bit 7 All Interfaces Connect Code 21 

SAC-1 Function SAC-1 Set Interrupt 

SAC-2 Function SAC-2 Set Interrupt Bit F 

STAR A 844 Load SEU Address All Interfaces Connect Code 2° 

STAR A I/O Chan 1 Select 

Bit 3 

SAC-1 Program Clear Bit 8 

SAC-2 Program Clear 844 Release 

STAR A STAR A Select SCU Coupler 

Bit 4 Bit 9 

SAC-1 Request 844 Function 

SAC-2 Request 

STAR A I/O Chan 4 Select Bit A 

844 Begin Transfer 

60405000 A A-25 



844 SERVICE STATION 
INPUT CHANNEL 7 

Bit 0 Bit 6 Bit B 

SAC-1 SCU Data/RA 215t SAC-1 scu Data/RA 29 SAC-1 SCU Data/ RA 25 

SAC-2 SCU Data/RA 215 SAC-2 scu Data/RA 29 SAC-2 SCU Data/ RA 24 

844 Finished 844 NU 844 Transfer Error 

Bit Bit 7 Bit c 
SAC-1 scu Data/RA 214 SAC-1 scu Data/RA 28 SAC-1 SCU Data/RA 23 

SAC-2 scu Data/RA 214 SAC-2 scu Data/RA 28 SAC-2 SCU Data/RA 23 

844 Unit 1 On Sector/ Seek Error 844 NU 844 On Cylinder 

Bit 2 Bit 8 Bit D 

SAC-1 scu Data/RA 213 SAC-1 scu Data/RA 27 SAC-1 SCU Data/RA 22 

SAC-2 scu Data/RA 213 SAC-2 scu Data/RA 27 SAC-2 SCU Data/RA 22 

B44 Unit 2 On Sector/Seek Error 844 NU 844 Seek Error 

Bit 3 Bit 9 Bit E 

SAC-1 scu Data/RA 212 SAC-1 scu Data/RA 26 SAC-1 SCU Data/RA 21 

SAC-2 scu Data/RA 212 SAC-2 scu Data/RA 26 SAC-2 SCU Data/RA 21 

B44 Unit 3 On Sector/Seek Error 844 NU 844 Pack Unsafe 

Bit 4 Bit A Bit F 

SAC-1 scu Data/RA 211 SAC-1 SCU Data/RA 25 SAC-1 scu Data/RA 20 

SAC-2 scu Data/RA 211 SAC-2 SCU Data/RA 25 SAC-2 scu Data/RA 20 

844 NU 844 Ready 844 Full 

Bit 5 

SAC-1 scu Data/RA 210 

SAC-2 scu Data/RA 210 

844 NU 

tHA Return address 
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844 SERVICE STATION 
OUTPUT CHANNEL 7 

Bit 0 Bit 6 Bit B 

SAC-1 SHU SA Bit 215 SAC-1 SBU SA Bit 29 SAC-1 SBU SA Bit 24 

SAC-2 SHU SA Bit 215 SAC-2 SBU SA Bit 29 SAC-2 SBU SA Bit 24 

STAR A STAR A STAR A Clear Interrupt 

844 NU 844 SBU Address/Cylinder Select 844 SBU Address/DSU Address I Control Bit 4 

Bit 1 Bit 7 Bit c 
SAC-1 SBU SA Bit 214 SAC-1 Clear P.E. /SBU SA Bit 28 SAC-1 Select SAC + SCU /SBU SA Bit :~3 

SAC-2 SBU SA Bit 214 SAC-2 Clear P. E. /SEU SA Bit 28 SAC-2 Select SAC + SCU/SBU SA Bit 23 

STAR A STAR A STAR A Program Clear 

844 Select Unit 1 844 SEU Address/DSU Address Control Bit 8 844 SEU Address/DSU Address I Control Bit 3 

Bit 2 Bit 8 Bit D 

SAC-1 SBU SA Bit 213 SAC-1 Clear Illegal/SEU SA Bit 27 SAC-1 Function Code/SHU SA Bit 22 

SAC-2 SEU SA Bit 213 SAC-2 Clear Illegal/ SEU SA Bit 27 SAC-2 Function Code/SBU SA Bit 22 

STAR A STAR A STAR A Control Function 21 

844 Write Tag/ Difference 844 SBU Address/DSU Address Control Bit 7 844 SBU Address/DSU Address I Select/Select Unit 2 Control Bit 2 

Bit 9 Bit E 
Bit 3 SAC-1 Clear Cont. Fune ti on/ SB U SA Bit 26 SAC-1 Function Code/SBU SA Bit 21 

SAC-1 SBU SA Bit 212 
SAC-2 Clear Cont. Function/ SEU SA Bit 26 SAC-2 Function Code/SBU SA Bit 21 

SAC-2 SEU SA Bit 212 
STAR A STAR A Control Function 2° 

STAR A 844 SBU Address/DSU Address Control Bit 6 844 SEU Address/DSU Address I 844 Write/ Clear Fault/ Control Bit 
Select Unit 3 

Bit A Bit F 

Bit 4 SAC-1 Master Clear/SEU SA Bit 25 SAC-1 Function Code/SA Bit 20 

SAC-1 SBU SA Bit 211 SAC-2 Master Clear/SEU SA Bit 25 SAC-2 Function Code/SA Bit 20 

SAC-2 SBU SA Bit 211 STAR A STAR A Control Function Strobe 

844 SEU Address/DSU Address Control Bit 5 844 SEU Address/DSlJ Address 

I STAR A Control Bit 0 
844 Full/Control Select 

Bit 5 

SAC-1 SEU SA Bit 210 

SAC-2 SEU SA Bit 210 

STAR A 

844 Odd I Sector Select I 
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844 STORAGE/MAGNETIC TAPE STATION NORMAL CHANNEL BIT ASSIGNMENTS 
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844 STORAGE/MAGNETIC TAPE STATION 
INPUT CHANNEL 5 

Bit 0 Bit 6 Bit B 
SAC-1 SBU Parity Error SAC-1 Illegal SAC-1 Control Function 21 

SAC-2 SBU Parity Error SAC-2 Illegal SAC-2 Control Function 21 

3000-0 3000-0 Current Addr 29 I Interrupt Line 2 3000-0 Current Address 24 /Byte Counter Rank 
3000-1 3000-1 Current Addr 29 /Interrupt Line 2 3000-1 Current Address 24/Byte Counter Rank 

Bit 1 Bit 7 Bit c 
SAC-1 Bank Counter 22 SAC-1 Busy SAC-1 Contra.I Function 20 

SAC-2 Bank Counter 22 SAC-2 Busy SAC-2 Control Function 20 

3000-0 3000-0 Current Addr 28 I Interrupt Line 1 3000-0 Current Address 23 I Byte Counter Rank 0 
3000-1 3000-1 Current Addr 28 I Interrupt Line 1 3000-1 Current Address 23 /Byte Counter Rank 0 

Bit 2 Bit 8 Bit D 

SAC-1 Bank Counter 21 SAC-1 Terminating Address Compare SAC-1 Control Function Strobe 

SAC-2 Bank Counter 21 SAC-2 Terminating Address Compare SAC-2 Control Function Strobe 

Current Address 2 7 I Interrupt Line 22/Phase 2 

I 
3000-0 Interrupt Active 3000-0 0 3000-0 Current Address Counter 2 

3000-1 Interrupt Active 3000-1 Current Address 2 7 I Interrupt Line 0 3000-1 Current Address 22 /Phase Counter 22 

Bit 3 Bit 9 Bit E 

I SAC-1 Bank Counter 2° SAC-1 First Rank Full SAC-1 NU 

SAC-2 Bank Counter 20 SAC-2 First Rank Full SAC-2 NU 

I 3000-0 SBU Parity Error 3000-0 Current Address 26 /Byte Counter Rank 3 3000-0 Current Address 21/Phase Counter 21 

3000-1 SBU Parity Error 3000-1 Current Address 26 /Byte Counter Rank 3 3000-1 Current Address 21 /Phase Counter 21 

Bit 4 Bit A Bit F 
SAC-1 Transmission Parity Error SAC-1 Last Rank Full SAC-1 NU 

SAC-2 Transmission Parity Error SAC-2 Last Rank Full SAC-2 NU 

I 3000-0 3000 Read Parity Error 3000-0 Current Address 25 /Byte Counter Rank 2 3000-0 Current Address 2° /Phase Counter 20 

3000-1 3000 Read Parity Error 3000-1 Current Address 25/Byte Counter Rank 2 3000-1 Current Address 2°/Phase Counter 20 

Bit 5 

SAC-1 SAC Parity Error 

SAC-2 SAC Parity Error 

3000-0 Current Addr 2 l 0 I Interrupt Line 3 

3000-1 Current Addr 21 O I Interrupt Line 3 

A-30 
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844 STORAGE/MAGNETIC TAPE STATION 
OUTPUT CHANNEL 5 

Bit 0 Bit 6 Bit B 

SAC-1 SBU TA/SCU Addr Bit 215 SAC-1 SEU TA/SCU Addr Bit 29 SAC-1 SBU TA/SCU Addr Bit 24 

SAC-2 SBU TA/ SCU Addr Bit 215 SAC-2 SEU TA/SCU Addr Bit 29 SAC-2 SEU TA/ SCU Addr Bit 24 

3000-0 Compare Bit/ Binary I Coded 

3000-1 Compare Bit/ Binary/ Coded 

3000-0 SEU SA /TA /TBA /Fctn Code/ 3000-0 SBU SA/TA /Fctn Code/ Conn Code 
Conn Code /Read Bckwrds 

3000-1 SEU SA/TA(F'ctn Code/Conn Code 
3000-1 SEU SA /TA /TBA /Fctn Code/ 

Conn Code /Read Bckwrds 
Bit 1 Bit c 

SAC-1 SBU TA/SCU Addr Bit 214 

SAC-2 SBU TA/SCU Addr Bit 214 

3000-0 SBU SA/ TA/ TBA/ Read/Write t 
3000-1 SBU SA/TA/TBA/Read/Write 

Bit 7 SAC-1 SBU TA/ SCU Addr Bit 23 

SAC-1 SBU TA/SCU Addr Bit 28 SAC-2 SBU TA/ SCU Addr Bit 23 

SAC-2 SBU TA/SCU Addr Bit 28 
3000-0 SBU SA /TA /Fctn Code/ Conn Code 

3000-0 SEU SA /TA /TBA /Fctn Code /Conn Code 
3000-1 SBU SA/TA/F'ctn Code/Conn Code 

3000-1 SBU SA/TA/TBA/Fctn Code/Conn Code 
Bit 2 Bit D 

SAC-1 SBU TA/SCU Addr Bit 213 
Bit 8 SAC-1 SBU TA/ SCU Addr Bit 22 

SAC-2 SBU TA/SCU Addr Bit 213 SAC-1 SBU TA/SCU Addr Bit 27 SAC-2 SBU TA/SCU Addr Bit 22 

3000-0 SBU SA/ TA/ TBA/ Connect/ Function SAC-2 SEU TA/SCU Addr Bit 27 3000-0 SBU SA/TA/Fctn Code/Conn Code 

3000-1 SEU SA/ TA/ TBA/ Connect/ Function 3000-0 SBU SA IT A/ Fctn Code I Conn Code 3000-1 SBU SA /TA /Fctn Code /Conn Code 

3000-1 SEU SA/TA/Fctn Code/Conn Code 
Bit 3 Bit E 

SAC-1 SBU TA/SCU Addr Bit 21 2 

SAC-2 SEU TA/SCU Addr Bit 212 
Bit 9 SAC-1 SBU TA/SCU Addr Bit 21 

SAC-1 SEU TA/SCU Addr Bit 26 SAC-2 SBU TA/SCU Addr Bit 21 

3000-0 SBU SA/TA/TBA/Odd/Even SAC-2 SEU TA/SCU Addr Bit 26 3000-0 SBU SA /TA /Fctn Code/ Conn Code 

3000-1 SBU SA/TA/TBA/Odd/Even 3000-0 SBU SA/TA/Fctn Code/Conn Code 3000-1 SBU SA/TA/Fctn Code/Conn Code 

3000-1 SBU SA/TA/Fctn Code/Conn Code 
Bit 4 Bit F 

SAC-1 SBU TA/ SCU Addr Bit 211 

SAC-2 SBU TA/SCU Addr Bit 211 
Bit A SAC-1 SBU TA/SCU Addr Bit 2° 

SAC-1 SBU TA/SCU Addr Bit 25 SAC-2 SBU TA/ SCU Addr Bit 2° 

3000-0 SBU SA /T.A /TBA /Fctn Code/ 
Conn Code/ Disable Request 

3000-1 SEU SA /TA /TBA /Fctn Code/ 
Conn Code I Disable Request 

SAC-2 SBU TA/SCU Addr Bit 25 3000-0 SBU SA/TA/Fctn Code/Conn Code 

3000-0 SEU SA IT A/ Fctn Code/ Conn Code 3000-1 SBU SA/TA/Fctn Code/Conn Code 

3000-1 SBU SA /TA /Fctn Code /Conn Code 

Bit 5 

SAC-1 SBU TA/SCU Addr Bit 210 

SAC-2 SBU TA/SCU Addr Bit 2lO t TBA Table Address 

3000-0 SBU SA/TA/TBA/Fctn Code/ 
Conn Code I Halt On Error 

3000-1 SBU SA /TA /TBA /Fctn Code/ 
Conn Code I Halt On Error 
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844 STORAGE/MAGNETIC TAPE STATION 
INPUT CHANNEL 6 

Bit 0 Bit 6 Bit B 

I Scanner F 3000-0 TA Empty Scanner F 3000-0 Response Line Scanner F NU 

844-A Unit Busy 844-A Unit 6 Selected 844-A Tag BCC Errort 

844-B Unit Busy 844-B Unit 6 Selected 844-B Tag BCC Error 

CH STAT~' Write Parity Error CH STAT End of Operation CH STAT Load Point 

Bit Bit 7 Bit c 
I Scanner F 3000-1 TA Empty Scanner F 3000-0 Address Compare Scanner F NU 

844-A Unit 1 Selected 844-A Unit 7 Selected 844-A Timing Chain 

844-B Unit 1 Selected 844-B Unit 7 Selected 844-B Timing Chain 

CH STAT End of Record CH STAT Lost Data CH STAT File Mark 

Bit 2 Bit 8 Bit D 

I Scanner F SAC-1 Flag Scanner F 3000-1 Response Line Scanner F NU 

844-A Unit 2 Selected 844-A Unit 8 Selected 844-A SBU Bank Counter 22 

844-B Unit 2 Selected 844-B Unit 8 Selected 844-B SBU Bank Counter 22 

CH STAT Reject CH STAT 800 BPI CH STAT Write Enable 

Bit 3 Bit 9 Bit E 

Scanner F SAC-2 Flag Scanner F 3000-1 Address Compare Scanner F NU 

844-A Unit 3 Selected 844-A Unit 9 Selected 844-A SBU Bank Counter 21 

844-B Unit 3 Selected 844-B Unit 9 Selected 844-B SBU Bank Counter 21 

CH STAT Reply CH STAT 556 BPI CH STAT Busy 

Bit 4 Bit A Bit F 

Scanner F SAC-1 Not Busy Scanner F NU Scanner F NU 

844-A Unit 4 Selected 844-A Read Error 844-A SBU Bank Counter 20 

844-B Unit 4 Selected 844-B Read Error 844-B SBU Bank Counter 20 

CH STAT Reserved CH STAT End of Tape CH STAT Ready 

Bit 5 

Scanner F SAC-2 Not Busy 

844-A Unit 5 Selected 

844-B Unit 5 Selected 

CH STAT Vert or Long Parity Error 

':'CH STAT denotes 3000 Channel Status 
t BCC = Block Check Code 
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844 STORAGE/ MAGNETIC TAPE STATION 
OUTPUT CHANNEL 6 

Bit 0 Bit 6 Bit B 

SAC-1 SBU SA S.AC-1 Select Status SAC-1 NU 
SAC-2 SBU SA SAC-2 Select Status SAC-2 NU 
3000-0 SBU SA 3000-0 SBU Current Address 844-A NU 
3000-1 SBU SA 3000-1 SBU Current Accress 844-B NU 

Bit 1 Bit 7 Bit c 
SAC-1 SBU TA SAC-1 Set Interrupt All Connect Code 23 

SAC-2 SBU TA SAC-2 Set Interrupt Interfaces 

3000-0 SBU TA 844-A Load SBU Address 

3000-1 SBU TA 844-B Load SBU Address Bit D 

All Connect Cod1a 22 

Interfaces 
Bit 2 Bit 8 

SAC-1 Function SAC-1 NU Bit E 
SAC-2 Function SAC-2 NU All Connect Code 21 

3000-0 Hardware Function 844-A Release Interfaces 

3000-1 Hardware Function 844-B Release 

Bit F 

Bit 3 Bit 9 All Connect Cod•~ 2° 

SAC-1 Program Clear SAC-1 NU Interfaces 

SAC-2 Program Clear SAC-2 NU 

3000-0 Program Clear 844-A Function 

3000-1 Program Clear 844-B Function 

Bit 4 Bit A 

SAC-1 Request (SCU Write) SAC-1 NU 

SAC-2 Request (SCU Write) SAC-2 NU 

3000-0 Channel Function 844-A Begin Transfer 

3000-1 Channel Function 844-B Begin Transfer 

Bit 5 

SAC-1 Accept (SCU Read) 

SAC-2 Accept (SCU Read) 

3000-0 SBU TBA 

3000-1 SBU TBA 
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844 STORAGE/MAGNETIC TAPE STATION 
INPUT CHANNEL 7 

Bit 0 Bit 6 Bit B 

SAC-1 SCU Data/SBU RA. Bit 215 SAC-1 SCU Data/SBU RA Bit 29 SAC-1 SCU Data/SBU RA Bit 24 

SAC-2 SCU Data/ SBU RA Bit 215 SAC-2 SBU Data/SBU RA Bit 29 SAC-2 SCU Data/SBU RA Bit 24 

I 844-A Finished 844-A Unit 6 On Sector 844-A Transfer Error 

844-5 Finished 844-B Unit 6 On Sector 844-B Transfer Error 

Bit Bit 7 Bit c 
SAC-1 scu Data/SBU RA Bit 214 SAC-1 scu Data/SBU RA Bit 28 SAC-1 SCU Data/SBU RA Bit 23 

SAC-2 scu Data/SBU RA Bit 214 SAC-2 scu Data/SBU RA Bit 28 SAC-2 SCU Data/SBU RA Bit 23 

I 844-A Unit 1 On Sector 844-A Unit 7 On Sector 844-A On Cylinder 

844-B Unit 1 on Sector 844-B Unit 7 On Sector 844-B On Cylinder 

Bit 2 Bit 8 Bit D 

SAC-1 SCU Data/SBU RA Bit 213 SAC-1 SCU Data/SBU RA Bit 27 SAC-1 SCU Data/ SBU RA Bit 22 

SAC-2 SCU Data/SBU RA Bit 213 SAC-2 SCU Data/SBU RA Bit 27 SAC-2 SCU Data/SBU RA Bit 22 

I 844-A Unit 2 On Sector 844-A Unit 8 On Sector 844-A Seek Error 

844-B Unit 2 On Sector 844-B Unit 8 On Sector 844-B Seek Error 

Bit 3 Bit 9 Bit E 

SAC-1 SCU Data/SBU RA Bit 212 SAC-1 SCU Data/ SBU RA Bit 26 SAC-1 SCU Data/SBU RA Bit 21 

SAC-2 SCU Data/SBU RA Bit 212 SAC-2 SCU Data/SBU RA Bit 26 SAC-2 SCU Data/ SBU RA Bit 21 

844-A Unit 3 On Sector 844-A Unit 9 On Sector 844-A Pack Unsafe 

844-B Unit 3 On Sector 844-B Unit 9 On Sector 844-B Pack Unsafe 

Bit 4 Bit A Bit F 

SAC-1 SCU Data/SBU RA Bit 211 SAC-1 SCU Data/SBU RA Bit 25 SAC-1 scu Data/SBU RA Bit 20 

SAC-2 SCU Data/SBU RA Bit 211 SAC-2 SCU Data/SBU RA Bit 25 SAC-2 scu .Data/SBU RA Bit 20 

844-A Unit 4 On Sector 844-A Ready 844-A Full 

844-B Unit 4 On Sector 844-B Ready 844-B Full 

Bit 5 

SAC-1 scu Data/SBU RA Bit 210 

SAC-2 SCU Data/SBU RA Bit 210 

844-A Unit 5 On Sector 

844-B Unit 5 On Sector 
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Bit 0 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 1 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 2 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 3 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 4 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 5 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 6 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 7 
SAC-1 
SAC-2 
844-A 
844-B 

60405000 A 

SEU SA Bit 215 

SEU SA Bit 215 
NU 
NU 

SEU SA Bit 214 

SEU SA Bit 214 

Select Unit 1 
Select Unit 1 

SEU SA Bit 213 

SEU SA Bit 213 

Write Tag/ Difference Select/Select Unit 2 
Write Tag/ Difference Select/Select Unit 2 

SEU SA Bit 212 

SEU SA Bit 212 

Write/Clear Fault/Select Unit 3 
Write/Clear Fault/Select Unit 3 

SEU SA Bit 211 

SEU SA Bit 211 

Full/Control Select/Select Unit 4 
Full/Control Select/Select Unit 4 

SEU SA Bit 2lO 
SEU SA Bit 2lO 
Odd/Sector Select/Select Unit 5 
Odd/ Sector Select/Select Unit 5 

SEU SA Bit 2~ 
SEU SA Bit 2·J 
SEU Mem Addr 214 /Cylinder Sel/ Sel Unit 6 
SEU Mem Addr 214 /Cylinder Sel/ Sel Unit 6 

844 STORAGE/MAGNETIC TAPE STATION 
OUTPUT CHANNEL 7 

Bit 8 
SAC-1 
SAC-2 
844-A 
844-B 

Bit 9 
SAC-1 
SAC-2 
844-A 
844-B 

Bit A 
SAC-1 
SAC-2 
844-A 
844-B 

Bit B 
SAC-1 
SAC-2 
844-A 
844-B 

Bit C 
SAC-1 
SAC-2 
844-A 
844-B 

Bit D 
SAC-1 
SAC-2 
844-A 
844-B 

Bit E 
SAC-1 
SAC-2 
844-A 
844-B 

Clear Parity Error/SEU SA Bit 28 

Clear Parity Error/SEU SA Bit 28 

SEU Mem Addr 213 / DSU Addr & Cont 28 / Sel Unit 7 
SEU Mem Addr 21 3 /DSU Addr & Cont 28 /Sel Unit 7 

Bit F 
SAC-1 
SAC-2 
844-A 
844-B 

Clear Illegal/SEU. SA Bit 27 

Clear Illegal/ SEU SA Bit 2 7 

SEU Mem Addr 212 / DSU Addr & Cont 2: 7 / Sel Unit 8 
SEU Mem Addr 212 / DSU Addr & Cont 2 7 / Sel Unit 8 

Clear Control Function/SEU SA Bit 26 
Clear Control Function/SEU SA Bit 26 

SEU Mem Addr 2i i / DSU Addr & Cont 26 / Sel Unit 9 
SEU Mem Addr 2 / DSU Addr & Cont 26 / Sel Unit 9 

Master Clear/SEU SA Bit 25 

Master Clear/SEU SA Bit 25 
SEU Mem Addr 2lg/ DSU Addr & Control 25 
SEU Mem Addr 21 / DSU Addr & Control 25 

SEU SA Bit 24 

SEU SA Bit 24 
SEU Mem Addr 2 9 / DSU Addr & Control 24 
SEU Mem Addr 29 / DSU Addr & Control 24 

SBD /SAC Select, SEU SA Bit 2 3 
SEU/SAC Select, SEU SA Bit 23 
SEU Mem Addr 28 / DSU Addr & Control 23 
SEU Mem Addr 28 / DSU Addr & Control 23 

Function Code/SEU SA Bit 22 
Function Code/SEU SA Bit 22 
SEU Mem Addr 2+/ DSU Addr & Control 22 
SEU Mem Addr 2 / DSU Addr & Control 22 

Function Code/SEU SA Bit 21 
Function Code/SEU SA Bit 21 
SEU Mem Addr 26 / DSU Addr & Control 21 
SEU Mem Addr 26 / DSU Addr & Control 21 

Function Code/SEU SA Bit 2g 
Function Code/SEU SA Bit 2 
SEU Mem Addr 25 / DSU Addr & Control 20 
SEU Mem Addr 25 / DSU Addr & Control 20 
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UNIT RECORD STATION NORMAL CHANNEL BIT ASSIGNMENTS 

60405000 A A-37 



UNIT RECORD STATION 

INPUT CHANNEL 5 OUTPUT CHANNEL 5 INPUT CHANNEL 6 OUTPUT CHANNEL 6 
3000 Channel 0 3000 Channel 0 3000 Channel 1 3000 Channel 1 

BIT BIT BIT BIT 

0 End of Record 0 Function 
0 End of Record 0 Function 1 Reject 1 Connect 
1 Reject Connect 2 Reply 2 Data Signal 
2 Reply 2 Data Signal 3 Parity Bit 3 Parity Bit 
3 Parity Bit 3 Parity Bit 4 211 4 211 
4 211 4 211 

5 210 5 210 
5 210 5 210 

6 29 6 29 
6 29 6 29 

7 28 7 28 
7 28 7 28 

8 27 8 27 
8 27 8 27 

9 26 9 26 
9 26 9 26 

A 25 A 25 
A 25 A 25 

B 24 B 24 
B 24 B 24 

c 23 c 23 
c 23 c 23 

D 22 D 22 
D 22 D 22 

E 21 E 21 
E 21 E 21 

F 20 F 20 
F 20 F 20 
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60405000 A 

INPUT CHANNEL 7 
3000 Channel 

UNIT RECORD STATION 

OUTPUT CHANNEL 7 
3000 Channel 

BIT BIT 

0 Response - CO () Status Select - CO t 
Response - Cl 1 Status Select - C 1 t 

2 Parity Error (Chan 5) 2 Negate BCD - CO 

3 Parity Error (Chan 6) 3 Negate BCD - Cl 

4 Interrupt Active (Chan 5) 4 Test Mode - CO 

5 Interrupt Active (Chan 6) 5 Test Mode - Cl 

6 6 Word Mark CO 

7 '7 Word Mark Cl 

8 B Suppress A/ D CO 

9 B Suppress A/ D Cl 

A A Master Clear - co 
B B Master Clear - Cl 

c c Write - CO 

D D Write - Cl 

E E Read - CO 

F F Read - Cl 

t CO and C 1 = channel 0 and channel 1 
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• 

DISPLAY/EDIT STATION NORMAL CHANNEL BIT ASSIGNMENTS 
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DISPLAY/EDIT STATION 

Input Channel 5 Output Channel 5 

Bit Bit 

0 0 SCU-SJJU Coupler Data 2 15 

SCU-SDU Coupler Data 2 14 (select offset) 

2 Not mode switch 1 2 SCU-SDU Coupler Data 2 13 (group select 2
1

) 

3 Not mode switch 2 3 SCU-SDU Coupler 
12 0 

Data 2 (group select 2 ) 

4 Not mode switch 3 4 SCU-SDU Coupler Data 2 11 (stack address) 

5 Not mode switch 4 5 SCU-SDU Coupler Data 2 10 (stack address) 

6 Not alert switch 6 SCU-SDU Coupler Data 2 9 (stack address) 

7 Not repeat key 7 SCU-SDU Coupler Data 28 (stack address) 

8 Not function strobe B SCU-SDU Coupler Data 2 7 (stack address) 

!::) Not keyboard data 2 6 
!) SCU-SDU Coupler Data 26 (stack address) 

A (10) Not keyboard data 2 5 A (10) SCU-SDU Coupler Data 25 (stack address) 

B (11) Not keyboard data 24 
B (11) SCU-SDU Coupler Data 24 (stack address) 

c (12) Not keyboard data 23 c (12) SCU-SDU Coupler Data 23 (stack address) 

j) ( 13) Not keyboard data 2 2 [)(13) SCU-SDU Coupler Data 22 (stack address) 

E (14) Not keyboard data 2 1 
E (14) SCU -SDU Coupler Data 2 1 (stack address) 

F (15) Not keyboard data 2° F (15) SCU-SDU Coupler Data 2° (stack address) 
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• 

Input Channel 6 

Bit 

0 SCU-SDU coupler parity status 

SDU not Parity Bit Left 

2 SDU not Parity Bit Right 

3 SCU-SDU coupler compare hit 

4 Keyboard interrupt monitor 1 

5 Keyboard interrupt monitor 2 

6 Keyboard interrupt monitor 3 

7 Keyboard interrupt monitor 4 

8 Keyboard interrupt monitor 5 

9 Keyboard interrupt monitor 6 

A (10) Keyboard interrupt monitor 7 

B (11) Keyboard interrupt monitor 8 

c (12) Keyboard interrupt monitor D 

D (13) Keyboard interrupt monitor 10 

E (14) Keyboard interrupt monitor 11 

F (15) Keyboard interrupt monitor 12 

60405000 A 

DISPLAY/EDIT STATION 

Bit 

0 

2 

status :3 

4 

!") 

6 

7 

B 

D 

A (10) 

13(11) 

c (12) 

D ( 1:3) 

I·: ( 14) 

i<' ( 15) 

Output Channel 6 

Strobe Address 

Disable SCU-SJJU coupler parity check 

Select NC data 

NC data Parity Bit Left 

NC data Parity Bit Right 

Select character compare 

Select bit compare 

Select double compare 

Strobe keyboard output register (2, 3) 

Strobe keyboard output register (0, 1) 

Select keyboard input 2 4 

Select keyboard input 2 3 

Select keyboard input 2 2 

Select keyboard input 2 1 

Select keyboard input 2° 
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DISPLAY/ EDIT STATION 

Input Channel 7 Output Channel 7 

Bit Bit 

0 Keyboard interrupt monitor 13 0 Not used 

Keyboard interrupt monitor 14 Not used 

2 Keyboard interrupt monitor 15 2 Not used 

3 Keyboard interrupt monitor 16 3 Not used 

4 Keyboard interrupt monito1· 17 4 Not used 

5 Keyboard interrupt monitor 18 5 Not used 

6 Keyboard interrupt monitor rn 6 Not used 

7 Keyboard interrupt monitor 20 7 Not used 

8 Keyboard interrupt monitor 21 8 Not used 

!) Keyboard interrupt monitor 22 9 Not used 

A (10) Keyboard interrupt monitor 23 A (10) Not used 

B (11) Keyboard interrupt monitor 24 B (11) Not used 

c (12) Keyboard interrupt monitor 25 c (12) Not used 

[) ( 13) Keyboard interrupt monitor 26 D (13) Not used 

E (14) Keyboard interrupt monitor 27 E (14) Not used 

F ( 15) Keyboard interrupt monitor 2B F (15) Not used 
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STAR-lB SERVICE STATION NORMAL CffANNEL BlT ASSIGNMENTS 
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I 

I 

I 

I 

I 

I 

A-46 

Bit 0 

Bit 

SAC-1 
SAC-2 
Compare 
STAR A 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit 2 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit 3 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit 4 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit 5 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit 6 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit 7 

SAC-1 
SAC-2 
Compare 
STAR A 

SEU parity error 
SEU parity error 
Null hit 
Mem P. E. SCU Coupler 

Bank counter 2~ 
Bank counter 2

2 Bank counter 2 
Bank counter 22 

Bank counter 21 
Barik counter 21 
Bank counter 21 
Barik counter 21 

Bank counter 2g 
Bank counter 2 
Bank counter 2g 
Bank counter 2 

Transmission Parity error 
Transmission Parity error 
Request one hit 
Mem P. E. I. 0 Chan 6 

SAC parity error 
SAC parity error 
Request zero hit 
Mem P. E. I/O Chan 5 

Illegal 
Illegal 9 Delete key count 2 
Mem P. E. I/O Chan 4 

Busy 
Busy 8 Delete key count 2 
Mem P.E. I/O Chan 3 

STAR-lB SERVICE STATION 
INPUT CHANNEL 5 

Bit 8 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit 9 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit A (10) 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit B (11) 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit C (12) 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit D (13) 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit E (14) 

SAC-1 
SAC-2 
Compare 
STAR A 

Bit F (15) 

SAC-1 
SAC-2 
Compare 
STAR A 

Term. address compare 
Term. address co:JT1pare 
Delete key count 2 
Mem P. E. I/O Chan 2 

First rank full 
Fir st rank full 

6 Delete key count 2 
Mem P. E. ,I/O Chan 1 

Last rank full 
Last rank full 

5 Delete key count 2 

Control function 2 ~ 
Control function 2 

4 Delete key count 2 

Control function 2~ 
Control function 2

3 Delete key count 2 

Control function strobe 
Control function st{obe 
Delete key count 2 

Delete key count 21 

Delete key count 2 O 
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STAR -lB SERVICE STATION 
OUTPUT CHANNEL 5 

Bit 0 Bit 8 

SAC-1 SBU TA/SCU Addr/Data Bit 215 SAC-1 SBU TA/SCU Addr/Data Bit 27 
SAC-2 SBU TA/SCU Addr/Data Bit 215 SAC-2 SBU TA/SCU Addr/Data Bit 27 
MOD A & B Release /Write tags MOD A & B Addr and cont. bit 7 /Write 

Index Compare Key Identification Bit 
Bit 9 

Bit 1 
SAC-1 SBU TA/SCU Addr/Data Bit 26 

SAC-1 SBU TA/SCU Addr/Data Bit 214 SAC-2 SBU TA/SCU Addr/Data Bit 26 
SAC-2 SBU TA/SCU Addr/Data Bit 214 MOD A & B Addr and cont. bit 6 
MOD A & B Sector select/Full 

Index Compare Request Identification Bit Bit A (10) 

Bit 2 SAC-1 SBU TA/SCU Addr/Data Bit 25 
SAC-2 SBU TA/SCU Addr/Data Bit 25 

SAC-1 SBU TA/SCU Addr/Data Bit 2g MOD A & B Addr and cont. bit 5/Hdr Addr 210 
SAC-2 SBU TA/SCU Addr/Data Bit 2 
MOD A & B Difference select/Proceed Bit B (11) 

Bit 3 SAC-1 SBU TA/SCU Addr/Data Bit 24 
SAC-2 SBU TA/SCU Addr/Data Bit 24 

SAC-1 SBU TA/SCU Addr/Data Bit 212 MOD A & B Addr and cont. bit 4/Hdr Addr 29 
SAC-2 SBU TA/SCU Addr/Data Bit 212 STAR A Clear interrupt 
MDD A & B Clear I Odd Bank 

Bit c (12) 
Bit 4 

SAC-1 SBU TA/SCU Addr/Data Bit 23 
SAC-1 SBU TA/SCU Addr/Data Bit 211 SAC-2 SBU TA/SCU Addr/Data Bit 23 
SAC-2 SBU TA/SCU Addr/Data Blt 211 MOD A & B Addr and cont. bit 3 /Hdr Addr 28 
MOD A & B Logic No. 22/Page Addr 2 4 STAR A Program clear 

Bit 5 Bit D (13) 

SAC-1 SBU TA/SCU Addr/Data Bit 210 SAC-1 SBU TA/SCU Addr/Data Bit 22 
SAC-2 SBU TA/SCU Addr/Data Bit 210 SAC-2 SBU TA/SCU Addr/Data Bit 22 
MOD A & B Logic No. 21/Page Addr 213 MOD A & B Addr and cont. bit 2 /Hdr Addr 27 

STAR A Control function 21 
Bit 6 

SAC-1 SBU TA/SCU Addr/Data Bit 29 Bit E (14) 

SAC-2 SBU TA/SCU Addr/Data Blt 29 SAC-1 SBU TA/SCU Addr/Data Bit 21 
MOD A & B Logic No. 20 I Page Addr 2 2 SAC-2 SBU TA/SCU Addr/Data Bit 21 

MOD A & B Addr and cont. bit 1 /Hdr Addr 26 
Bit 7 STAR A Control function 20 · 

SAC-1 SBU TA/SCU Addr/Data Bit 28 
Bit F (15) SAC-2 SBU TA/SCU Addr/Data1~it 28 

MDD A & B Unit select/Page Addr 2 SAC-1 SBU TA/SCU Addr/Data Bit 20 
SAC-2 SBU TA/SCU Addr/Data Bit 20 
MOD A & B Addr and cont. bit O/Hdr Addr 25 
STAR A Control function strobe 
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Bit 0 

Scanner 
MDD /\ 
MDD B 

Bit 

Scanner 
M DD A 
MDD B 

Bit 2 

Scanner 
MDD A 
MDD B 

Bit 3 

Scanner 
MIJD A 
M IJD B 

Bit 4 

Scanner 
MDO A 
MDIJ B 

Bit 5 

Scanner 
MIJD A 
MDU B 

Bit 6 

Scanner 
MIJD A 
MIJD B 

Bit 7 

Scanner 
MIJD A 
MDIJ B 

A-48 

STAR-lB SERVICE STATION 
INPUT CHANNEL 6 

Bit 8 
Mem P. E. I/O Chan Scanner 
Unit 0 selected MDDA 
Unit 0 selected MDDB 

Bit 9 
No Compare Parity Error Scanner 
Unit 1 selected MDDA 
Unit 1 selected MDDB 

Bit A (10) 

SAC 1 flag Scanner 
Unit 2 selected MDDA 
Unit 2 selected MDDB 

Bit B (11) 
SAC 2 flag Scanner 
Unit 3 selected MDDA 
Unit 3 selected MDDB 

Bit C (12) 
SAC 1 not busy Scanner 
Unit 4 selected MDDA 
Unit 4 selected MDDB 

Bit D (13) 

SAC 2 not busy Scanner 
Unit 5 selected MDDA 
Unit 5 selected MDDB 

Bit E (14) 
Compare end of table Scanner 
Unit 6 selected MDDA 
Unit 6 selected MDDB 

Bit F (15) 

Compare not busy Scanner 
Unit 7 selected MDDA 
Unit 7 selected MDDB 

I/O Interrupt Chan 1 
Unit 8 selected 
Unit 8 selected 

I/ 0 Interrupt Chan 2 
Full 
Full 

I/ 0 Interrupt Chan 3 
Read error 
Read error 

I/O Interrupt Chan 4 
Tag BCC error 
Tag BCC error 

I/ 0 Interrupt Chan 5 
End of page 
End of page 

I/O Interrupt Chan 6 
SBU bank count 22 
SBU barik count 22 

1 SBU bank count 21 SBU bank count 2 

SBU bank count 20 
SBU bank count 20 
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Bit 0 

SAC-1 
SAC-2 

Index Compare 
STAR A 

Bit 1 

SAC-1 
SAC-2 

Index Compare 
STAR A 

Bit 2 

SAC-1 
SAC-2 

Index Compare 
STAR A 

Bit 3 

SAC-1 
SAC-2 

Index Compare 
STAR A 

Bit 4 
SAC-1 
SAC-2 

Index Compare 
STAR A 

Bit 5 
SAC-1 
SAC-2 

Index Compare 
STAR A 

Bit 6 
SAC-1 
SAC-2 

Index Compare 
STAR A 

Bit 7 
SAC-1 
SAC-2 

Index Compare 
STAR A 
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STAR-lB SERVICE STATION 
OUTPUT CHANNEL 6 

Bit 8 
SBU starting address SAC-1 
SBU starting address SAC-2 
SBU starting address MDDA 
NU MDDB 

Bit 9 

SBU terminating address SAC-1 
SBU terminating address SAC-2 
SBU terminating address MDDA 
Select SCU coupler MDD B 

Bit A 

Function SAC-1 
Function SAC-2 
Load request register MVDA 
I/ 0 Channel 6 Select MDDB 

Bit B 
Program clear SAC-1 Program clear SAC-2 Program clear 

MDDA I/ 0 Channel 5 Select 
MDDB 

Bit C 
Request (SCU write) SAC-1 Request (SCU write) SAC-2 
Start search MDDA I/ 0 Channel 4 Select MDD B 

Bit D 
Accept (SCU read) All 
Accept (SCU read) Interfaces Write buffers 
I/ 0 Channel 3 Select Bit E 

All 

Select status 
Interfaces 

Select status Bit F 
Search backward 
I/ O Channel 2 Select All 

Interfaces 

Set interrupt 
Set interrupt 
One request 
I/ 0 Channel 1 Select 

Begin transfer 
Begin transfer 

Clear end page 
Clear end page 

Load SBU address 
Load SBU address 

Control select 
Control select 

Function 
Function 

Connect code 22 

Connect code 2, 1 

Connect code 2 O 
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Bit 0 

SAC-1 
SAC-2 
MDD A 
MDD B 

Bit 1 

SAC-1 
SAC-2 
MDD A 
MDD B 

Bit 2 

SAC-1 
SAC-2 
MDD A 
MDD B 

Bit 3 

SAC-1 
SAC-2 
MDDA 
MDD B 

Bit 4 

SAC-1 
SAC-2 
MDDA 
MDDB 

Bit 5 

SAC-1 
SAC-2 
MDDA 
MDD B 

Bit 6 

SAC-1 
SAC-2 
MDDA 
MDD B 

Bit 7 

SAC-1 
SAC-2 

I MDD A 
MDD B 

A-50 

SCU data/SEU RA bit 215 
SCU data/SEU RA bit 215 
Unit 0 on sector/ seek error 
Unit 0 on sector/ seek error 

SCU data/SEU RA bit 214 
SCU data/SEU RA bit 214 
Unit 1 on sector/ seek error 
Unit 1 on sector/ seek error 

SCU data/SEU RA bit 2 1 ~ 
SCU data/SEU RA bit 21 
Unit 2 on sector/ seek error 
Unit 2 on sector/ seek error 

SCU data/SEU RA bit 2g 
SCU data/ SEU RA bit 2 
Unit 3 on sector/ seek error 
Unit 3 on sector/ seek error 

SCU data/SEU RA bit 2g 
SCU data/SEU RA bit 2 
Unit 4 on sector/ seek error 
Unit 4 on sector/ seek error 

SCU data/SEU RA bit 210 
SCU data/SEU RA bit 210 
Unit 5 on sector/ seek error 
Unit 5 on sector/ seek error 

SCU data/SEU RA bit 2~ 
SCU data/SEU RA bit 2 
Unit 6 on sector/ seek error 
Unit 6 on sector/ seek error 

SCU data/SEU RA bit 2g 
SCU data/ SEU RA bit 2 
Unit 7 on sector/ seek error 
Unit 7 on sector/ seek error 

STAR-lB SERVICE STATION 
INPUT CHANNEL 7 

Bit 8 

SAC-1 SCU data/SEU RA bit 2+ 
SAC-2 SCU data/SEU RA bit 2 
MDDA Unit 8 on sector/ seek error 
MDDB Unit 8 on sector/ seek error 

Bit 9 

SAC-1 SCU data/ SEU RA bit 26 
SAC-2 SCU data/SEU RA bit 26 
MDDA Busy 
MDDB Busy 

Bit A (10) 

SAC-1 SCU data/ SEU RA bit 2~ 
SAC-2 SCU data/ SEU RA bit 2 
MDDA Ready 
MDDB Ready 

Bit B (11) 

SAC-1 SCU data/ SEU RA bit 2! 
SAC-2 SCU data/SEU RA bit 2 
MDDA Seek error 
MDDB Seek error 

Bit C (12) 

SAC-1 SCU data/SEU RA bit 23 
SAC-2 SCU data/SEU RA bit 23 
MDDA On cylinder 

'MDD B On cylinder 

Bit D (13) 
SCU data/ SEU RA bit 2~ SAC-1 

SAC-2 SCU data/SEU RA bit 2 
MDDA Pack unsafe 
MDDB Pack unsafe 

Bit E (14) 
SCU data/SEU RA bit 21 

SAC-1 
SAC-2 SCU data/ SEU RA bit 2 l 
MDDA MDD error 
MDD B MDD error 

Bit F (15) 
SCU data/SEU RA bit 2g SAC-1 

SAC-2 SCU data/SEU RA bit 2 
MDDA Finished 
MDDB Finished 
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Bit 0 

SAC-1 
SAC-2 

Index Compare 

Bit 1 

SAC-1 
SAC-2 

Index Compare 

Bit 2 

SAC-1 
SAC-2 

Index Com pare 

Bit 3 

SAC-1 
SAC-2 

Index Compare 

Bit 4 

SAC-1 
SAC-2 

Index Compare 

Bit 5 

SAC-1 
SAC-2 

Index Compare 

Bit 6 
SAC-1 
SAC-2 

Index Com pare 

Bit 7 

SAC-1 
SAC-2 

Index Com pare 

60405000 B 

SBU starting address bit 215 
SBU starting address bit 215 
Request bit 215 

SBU starting address bit 214 
SBlJ starting address bit 214 

SA/TA/Request bit 214 

SBU starting address bit 213 
SBU starting address bit 213 
SA/TA/Request bit 213 

SHU starting address bit 212 
SHU starting address bit 212 
SA/TA/Request bit 212 

SBU starting address bit 211 
SBU starting addres1 bit 211 
SA /TA /Request bit 2 1 

SBU starting address bit 210 

SEU starting address bit 210 
SA/TA/Request bit 210 

SEU starting address bit 29 
SHU starting address bit 29 
SA /TA /Register bit 29 

Clear parity error/SEU starting 
Clear parity error/SEU starting 
SA /TA /Register bit 28 

address bit 2~ 
address bit 2 

STAR-lB SERVICE STATION 
OUTPUT CHANNEL 7 

Bit 8 

SAC-1 
SAC-2 

Index Compare 

Bit 9 

SAC-1 
SAC-2 

Index Compare 

Bit A 

SAC-1 
SAC-2 

Index Compare 

Bit B 

SAC-1 
SAC-2 

Index Com pare 

Bit C 

SAC-1 
SAC-2 

Index Compare 

Bit D 

SAC-1 
SAC-2 

Index Compare 

Bit E 

SAC-1 
SAC-2 

Index Com pare 

Bit F 

SAC-1 
SAC-2 

Index Compare 

Clear illegal/SEU starting address bit 27 
Clear illegal/SHU starting address bit 27 
SA /TA /Request Bit 27 

Clear control function/SEU starting address bit 26 

Clear control function/ SEU starting address bit 26 
SA/TA/Request bit 26 

Master clear/SEU starting address bit 25 
Master clear/SEU starting address bit 25 
SA/TA/Request bit 25 

SEU starting address bit 24 

SEU starting addres~ bit 24 

SA /TA /Request bit 2 

Select SAC + SCU /SEU starting address bit 23 

Select SAC + SCU/SBU starting address bit 23 

SA /TA /Request bit 23 

Function code 22
2

/SEU SA bit 22 

Fu t . d 2 /SBU SA b1"t 22 
nc ion co '2 

Request bit 2 

Function code 21 /SBU SA bit 21 
Function code 21/SEU SA bit 21 
Request bit 2 l 

Function code 20 /SEU SA bit 20 
Function code 20 /SBU SA bit 20 
Data (virtual address bit 233) 
Request bit 20 
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STAR 100 SERVICE STATION NORMAL CHANNEL BIT ASSIGNMENTS 

60405000 A A-53 



STAR-100 SERVICE STATION 
INPUT CHANNEL 5 

Bit 0 Bit 6 Bit B 

SAC-1 SEU Parity Error SAC-1 Illegal SAC-1 Control Function 21 

SAC-2 SEU Parity Error SAC-2 Illegal SAC-2 Control Fune ti on 2 l 

7000 SEU Parity Error 7000 Drum Sector Count 24 7000 Drum Sector Stable 

STAR A Memory P. E. SCU Coupler STAR A STAR A Memory P. E. I/0 Channel 4 

Bit Bit 7 Bit c 
SAC-1 Bank Counter 22 SAC-1 Busy SAC-1 Control Function 20 

SAC-2 Bank Counter 22 SAC-2 Busy SAC-2 Control Function 20 

I 
7000 Bank Counter 22 7000 Drum Sector Count 23 7000 Drum EOT 21 

STAR A Sta. Int. X Bank Counter 22 STAR A STAR A Memory P.E. 1/0 Channel 5 

Bit 2 Bit 8 Bit D 

SAC-1 Bank Counter 21 SAC-1 Term. Address Compare SAC-1 Control Function Strobe 

SAC-2 Bank Counter 21 SAC-2 Term. Address Compare SAC-2 Control Function Strobe 

I 
7000 Bank Counter 21 7000 Drum Sector Count 22 7000 Drum Abnormal 

STAR A Sta. Int. X Bank Counter 21 STAR A Memory P.E. I/O Channel STAR A Memory P.E. 1/0 Channel 6 

Bit 3 Bit 9 Bit E 

I SAC-1 Bank Counter 20 SAC-1 First Rank Full SAC-1 

SAC-2 Bank Counter 20 SAC-2 First Rank Full SAC-2 

7000 Bank Counter 20 7000 Drum Sector Count 21 7000 Drum P. E. 

I STAR A Sta. Int. X Bank Counter 2° STAR A Memory P. E. 1/0 Channel 2 STAR A Memory P.E. I I 0 Channel 7 

Bit 4 Bit A Bit F 

SAC-1 Transmission Parity Error SAC-1 Last Rank Full SAC-1 

SAC-2 Transmission Parity Error SAC-2 Last Rank Full SAC-2 

7000 Drum Sector Count 26 7000 Drum Sector Count 20 7000 Drum Not Ready 

STAR A STAR A Memory P.E. I/0 Channel 3 STAR A Memory P.E. I/O Channel 8 

Bit 5 

SAC-1 SAC Parity Error 

SAC-2 SAC Parity Error 

7000 Drum Sector Count 25 

STAR A 
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Bit 0 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit 1 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit 2 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit 3 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit 4 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit 5 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

60405000 B 

SEU TA/SCU Addr/Data Bit 215 

SEU TA/SCU Addr/Data Bit 215 

SEU SA/TA/Function Bit 215 

SEU TA/SCU A ddr /Data Bit 2 14 

SEU TA/SCU Addr/Data Bit 2 14 

SBU SA/TA/Function Bit 214 

SEU TA/SCU Addr/Data Bit 213 

SBU TA/SCU Addr/Data Bit 2 13 

SEU SA/TA/Function Bit 213 

SEU TA/SCU Addr/Data Bit 2 12 

SBU TA/SCU Addr/Data Bit 2 12 

SBU SA/TA/Function Bit 212 

SEU TA/scu Addr/ Data Bit 2 11 

SBU TA/Seu Addr/Data Bit 2 11 

SEU SA/TA/Function Bit 211 

SBU TA/SCU Addr/Data Bit 2 10 

SBU TA/SCU Addr/Data Bit 2
10 

SEU SA/TA/Function Bit 210 

STAR-100 SERVICE STATION 
OUTPUT CHANNEL 5 

Bit 6 

SAC-1 

SAC-2 

7000 

.Ch. 5 Fanout 

Bit 7 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit 8 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit 9 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit A 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

SBU TA/SCU Addr/Data Bit 29 

SBU TA/SCU Addr/Data Bit 29 

SEU SA/TA/Function Bit 29 

SEU TA/SCU Addr/Data Bit 28 

SBU TA/SCU Addr/Data Bit 28 

SBU SA/ TA/ Function Bit 28 

SBU TA/SCU Addr/Data Bit 27 

SBU TA/SCU Addr/Data Bit 2 7 

SEU SA/TA/Function Bit 27 

SEU TA/SCU Addr/Data Bit 26 

SBU TA/SCU Addr/Data Bit 26 

SBU SA/ TA/ Function Bit 26 

SEU TA/SCU Addr/Data Bit 25 

SBU TA/SCU Addr/Data Bit 25 

SEU SA/ TA/ Function Bit 25 

Bit B 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit C 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit D 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit E 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

Bit F 

SAC-1 

SAC-2 

7000 

Ch. 5 Fanout 

SEU TA/SCU Addr/Data Bit ~:4 

SBU TA/SCU Addr/Data Bit 24 

SBU SA/ TA/ Function Bit 24 

SEU TA/SCU Addr/Data Bit 2
3 

SBU TA/SCU Addr/Data Bit 23 

SBU SA/ TA/ Function Bit 23 

SBU TA/SCU Addr/Data Bit 22 

SBU TA/SCU Addr/Data Bit 2
2 

SBU SA/TA/ Function Bit 22 

SBU TA/SCU Addr/Data Bit 2 1 

SEU TA/SCU Addr/Data Bit 2 1 

SBU SA/TA/Function Bit 21 

SBU TA/scu Addr/Data Bit 2° 

SBU TA/SCU Addr/Data Bit 20 

SBU SA/ TA/ Function Bit 20 
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Bit 0 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 1 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 2 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 3 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 4 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 5 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

A-56 

Memory P. E. I/O Channel 

Bit 0 

Bit 0 

Drum Sector Count 2° 

Bit 1 

Bit 1 

SAC-1 Not Busy 

Bit 2 

Bit 2 

SAC-2 Not Busy 

Bit 3 

Bit 3 

SAC-1 Flag 

Bit 4 

Bit 4 

SAC-2 Flag 

Bit 5 

Bit 5 

STAR-100 SERVICE STATION 
INPUT CHANNEL 6 

Bit 6 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 7 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 8 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit 9 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit A 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Drum EOT 2° t 
Bit 6 

Bit 6 

Drum Error 

Bit 7 

Bit 7 

I/ 0 Interrupt Channel 1 

Bit 8 

Bit 8 

I/ 0 Interrupt Channel 2 

Bit 9 

Bit 9 

II 0 Interrupt Channel 3 

Bit A 

Bit A 

Bit B 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit C 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit D 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit E 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

Bit F 

Scanner 

Ch. 5 Fanin 

Ch. 7 Fanin 

I/ 0 Interrupt Channel 4 

Bit B 

Bit B 

I/ 0 Interrupt Channel 5 

Bit C 

Bit C 

If 0 Interrupt Channel 6 

Bit D 

Bit D 

If 0 Interrupt Channel 7 

Bit E 

Bit E 

If 0 Interrupt Channel 8 

Bit F 

Bit F 

t EOT End of Transfer 
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Bit 0 

SAC-1 

SAC-2 

7000 

STAR A 

Bit 1 

SAC-1 

SAC-2 

7000 

STAR A 

Bit 2 

SAC-1 

SAC-2 

7000 

STAR A 

Bit 3 

SAC-1 

SAC-2 

7000 

STAR A 

Bit 4 

SAC-1 

SAC-2 

7000 

STAR A 

60405000 B 

SEU Starting Address 

SBU Starting Address 

SBU Starting Address 

IlO Chan 8 Select 

SBU Terminating Address 

SBU Terminating Address 

SBU Terminating Address 

I/O Chan 7 Select 

F\mction 

Function 

Function 

I/O Chan 6 Select 

Program Clear 

Program Clear 

Program Clear 

I/O Chan 5 Select 

Request 

Request 

Disable (Error· Channel Master Clear) 

I/O Chan 4 Select 

STAR-100 SERVICE STATION 
OUTPUT CHANNEL 6 

..Bit 5 

SAC-1 Accept 

SAC-2 Accept 

7000 

STAR A I/O Chan 3 Select 

Bit 6 

SAC-1 Select Status 

SAC-2 Select Status 

7000 

STAR A I/ 0 Chan 2 Select 

Bit 7 

SAC-1 Set Interrupt 

SAC-2 Set Interrupt 

7000 

STAR A I/ 0 Chan 1 Select 

Bit 8 

Norm Chan 7 Select 

STAR A Select SCU coupler 

Norm Chan 6, Bit 8 

Bit 9 

Norm Chan 5 Select 

Norm Chan 6, Bit 9 

Bit A 

Norm Chan 6 Select 

Norm Chan 6, Bit A Fanout 

Bit B 

Scanner Select 

Norm Chan 6, Bit B Fanout 

Bit C 

Connect Code 23 

Norm Chan 6, Bit C Fanout 

Bit D 

Connect Code 22 

Norm Chan 6, Bit D Fanout 

Bit E 

Connect Code 21 

Norm Chan 6, Bit :E Fanout 

Bit F 

Fanout Connect Code 20 

Norm Chan 6, Bit F Fanout 

Fanout 

I 
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STAR-100 SERVICE STATION 
INPUT CHANNEL 7 

Bit 0 Bit 8 

SAC-1 SCU 'Data/SEU RA Bit 215 SAC-1 scu Data/SEU RA Bit 27 t 
SAC-2 SCU Data/SEU RA Bit 215 SAC-2 scu Data/SEU RA Bit 27 

Bit 1 Bit 9 

SAC-1 scu Data/SEU RA Bit 214 SAC-1 SCU Data/SEU RA Bit 26 

SAC-2 scu Data/SEU RA Bit 214 SAC-2 SCU Data/ SEU RA Bit 26 

Bit 2 Bit A 

SAC-1 scu Data/SEU RA Bit 213 SAC-1 scu Data/SEU RA Bit 25 

SAC-2 scu Data/SEU RA Bit 213 SAC-2 scu Data/SEU RA Bit 25 

Bit 3 Bit B 

SAC-1 SCU Data/SEU RA Bit 212 SAC-1 scu Data/SEU RA Bit 24 

SAC-2 SCU Data/SEU RA Bit 212 SAC-2 scu Data/SEU RA Bit 24 

Bit 4 Bit C 

SAC-1 scu Data/SEU RA Bit 211 SAC-1 SCU Data/ SEU RA Bit 23 

SAC-2 scu Data/SEU RA Bit 211 SAC-2 SCU Data/ SEU RA Bit 23 

Bit 5 Bit D 

SAC-1 SCU Data/SEU RA Bit 2lO SAC-1 scu Data/SEU RA Bit 22 

SAC-2 SCU Data/SEU RA Bit 2lO SAC-2 scu Data/SEU RA Bit 22 

Bit 6 Bit E 

SAC-1 SCU Data/SEU RA Bit 29 SAC-1 scu Data/SEU RA Bit 21 

SAC-2 SCU Data/ SEU RA Bit 29 SAC-2 scu Data/SEU RA Bit 21 

Bit 7 Bit F 

SAC-1 SCU Data/ SEU RA Bit 28 SAC-1 scu Data/SEU RA Bit 20 

SAC-2 SCU Data/ SEU RA Bit 28 SAC-2 scu Data/SEU RA Bit 20 

t RA Return address 
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STAR-100 SERVICE STATION 
OUTPUT CHANNEL 7 

Bit 0 Bit 6 Bit B 

SAC-1 SEU SA Bit 215 SAC-1 SEU SA Bit 29 SAC-1 SEU SA Bit 24 

SAC-2 SEU SA Bit 215 SAC-2 SEU SA Bit 29 SAC-2 SEU SA Bit 24 

STAR A STAR A STAR A Clear Interrupt 

Ch. 7 Fanout Bit 215 Ch. 7 Fanout Bit 29 Ch. 7 Fanout Bit 24 

Bit 1 Bit 7 Bit c 
SAC-1 SEU SA Bit 214 SAC-1 Clear P. E. /SEU SA Bit 28 * SAC-1 Select SAC+ SCU/SBU SA Bit 23 

SAC-2 SEU SA Bit 214 SAC-2 Clear P. E. /SEU SA Bit 28 SAC-2 Select SAC+ SCU/SBU SA Bit 23 

STAR A STAR A STAR A Program Clear 

Ch. 7 Fanout Bit 214 Ch. 7 Fanout Bit 28 Ch. 7 Fanout Bit 23 

Bit 2 Bit 8 Bit D 

SAC-1 SEU SA Bit 213 SAC-1 Clear Illegal/SEU SA Bit 27 SAC-1 Function Code/SEU SA Bit 22 

SAC-2 SEU SA Bit 213 SAC-2 Clear Illegal/ SEU SA Bit 27 SAC-2 Function Code/ SEU SA Bit 22 

STAH A STAR A STAR A Control Function 21 

Ch. 7 Fanout Bit 213 Ch. 7 Fanout Bit 2 7 Ch. 7 Fanout Bit 22 

Bit 3 Bit 9 Bit E 

SAC-1 SEU SA Bit 212 SAC-1 Clear Cont. Function/SEU SA Bit 26 SAC-1 Function Code/SEU SA Bit 21 

SAC-2 SBU SA Bit 212 SAC-2 Clear Cont. Function/SEU SA Bit 26 SAC-2 Function Code/SEU SA Bit 21 

STAH A STAR A STAR A Control Function :20 

Ch. 7 Fanout Bit 212 Ch. 7 Fanout Bit 26 Ch. 7 Fanout Bit 21 

Bit 4 Bit A Bit F 

SAC-1 SEU SA Bit 211 SAC-1 Master Clear/SEU SA Bit 25 SAC-1 Function Code/SEU SA Bit 20 

SAC-2 SBU SA Bit 211 SAC-2 Master Clear/SEU SA Bit 25 SAC-2 Function Code/ SB U SA Bit 20 

STAH A STAR A STAR A Control Function Strobe 

Ch. 7 Fanout Bit 211 Ch. 7 Fanout Bit 25 Ch. 7 Fanout Bit 20 

Bit 5 

SAC-·1 SBU SA Bit 210 

SAC-2 SEU SA Bit 210 
------

STAH A ':'P.E. = Parity Error 

Ch. 7 Fanout Bit 210 
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STORAGE (MEDIA) STATION NORMAL CHANNEL BIT ASSIGNMENTS 
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STORAGE (MEDIA) STATION 
INPUT CHANNEL 5 

Bit 0 

SAC-1 SBU Parity Error Bit 6 Bit c 

SAC-2 SBU Parity Error SAC-1 Illegal SAC-1 Control Fune 2 O 

3000-0, -1 · SAC-2 Illegal SAC-2 Control Fune 2 O 

3000-0, -1 Cur Adrs 2 9 /Interrupt Line 2 3000- 0, -1 Cur Adrs 23 /Byte Ctr Rank 0 

Bit 1 

SAC-1 Bank Counter 22 Bit 7 Bit D 

SAC-:::: Bank Counter 22 SAC-1 Busy SAC-1 Control Fune Strobe 

3000-0, -1 SAC-2 Busy SAC-2 Control Fune Strobe 

Bit 2 3000- 0, -1 Cur Adrs 28 I Interrupt Line 1 3000- 0,. -1 Cur Adrs 2 2 /Phase Ctr 22 

SAC-1 Bank Counter 21 

SAC-2 Bank Counter 21 Bit 8 Bit E 

3000-0, -1 Interrupt Active SAC-1 Term. Adrs Compare SAC-1 

SAC-2 Term. Adrs Compare SAC-2 

Bit 3 3000- 0, -1 Cur Adrs 2 7 I Interrupt Line O 3000- 0, -1 Cur Adrs 2 1 /Phase Ctr 2
1 

SAC-1 Bank Counter 20 

SAC-2 Bank Counter 2° Bit 9 Bit F 

3000-0, -1 SBU Memory Parity Error SAC-1 First Rank Full SAC-1 

SAC-2 First Rank Full SAC-2 

Bit 4 3000- 0, -1 Cur Adrs 2 6 /Byte Ctr Rank 3 3000- 0, -1 Cur Adrs 2° /Phase Ctr 2° 

SAC-1 Transmission Parity Error 

SAC-2 Transmission Parity Error Bit A 

3000-0, -1 3 000 Read Parity Error SAC-1 Last Rank Full 
'~Cur Adrs = Current Address 

SAC-2 Last Rank Full 

3000- 0, Cur Adrs 2 5 /Byte 
Ctr = Counter 

Bit 5 -1 Ctr Rank 2 

SAC-1 SAC Parity Error 

SAC-2 SAC Parity Error Bit B 

3000-0, -1 Cur Adrs 2 10 I Interrupt Line 3 SAC-1 Control Fune 2 
1 

SAC-2 Control Fune 2 1 

3000- 0, -1 Cur Adrs 24 /Byte Ctr Rank 1 ~< 
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Bit 0 

SAC-1 

SAC-2 

MDD A & B 

3000-0, -1 

Bit 1 

SAC-1 

SAC-2 

MDD A & B 

3000-0, 01 

Bit 2 

SAC-1 

SAC-2 

MDD A & B 

3000-0, -1 

Bit 3 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit 4 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit 5 

SAC-1 

SAC-2 

MDD A & B 

3000-0, -1 

60405000 B 

SEU. TA/SCU Addr/Data Bit 2 15 

SBU TA/SCU Addr/Data Bit 2 15 

Release/Write Tags 

Compare Bit/ Binary /Coded 

SBU TA/SCU Addr/Data Bit 214 

SBU. TA/SCU Addr/Data Bit 2 14 

Sectbr Select/ Full 

SBU SA/TA/TBA/Read/Write'~ 

SBU TA/SCU Addr/Data Bit 2 13 

SBU TA/SCU Addr/Data Bit 2 13 

Diff Select/ Proceed 

SBU SA/ TA/ TBA/ Connect/ Fune 

SBU TA/SCU Addr/Data Bit 2 12 

SBU TA/SCU Addr/Data Bit 2 12 

Clear/Odd 

SBU SA/ TA/ TBA/ Odd/Even 

SBU TA/SCU Addr/Data Bit 2 11 

SBU. TA/SCU Addr/Data Bit 2
11 

14 
Logic No. 22 I Page Address Bit 2 

SBU SA/ TA/ TBA/ Fune Code/ Disable 
Request I Conn Code 

SBU TA/SCU Addr/Data Bit 2
10 

SEU TA/SCU Addr/Data Bit 2 10 

Logic No. 21/Page Address Bit 2
13 

SBU SA/TA/TBA/Fune Code/Halt On Error/ 
Conn Code 

STORAGE (MEDIA) STATION 
OUTPUT CHANNEL 5 

Bit 6 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit 7 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit 8 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit 9 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit A 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit B 

SAC-1 

SAC-2 

MDD A & B 

3000-0, -1 

SBU TA/SCU Addr/ Data Bit 29 

SBU TA/SCU Addr/ Data Bit 29 
12 

Logic No. 20 I Page Address Bit 2 

SBU SA/TA/TBA/Fune Code/Rd Backwards/ 
Conn Code 

SBU TA/SCU Addr/Data Bit 28 

SBU TA/SCU Addr/Data Bit 28 
1i 

Unit Select/ Page Address Bit 2 

SBU SA/TA/TBA/Fune Code/Conn Code 

SBU TA/SCU Addr Bit 2 7 

SBU TA/SCU Addr Bit 2 7 

Adrs and Cont Bit 7 /Write 

SBU SA/TA/Fune Code/Conn Code 

SBU TA/SCU Addr Bit 26 

SBU TA/SCU Addr Bit 26 

Adrs & Cont Bit 6 

SBU SA/TA/Fune Code/Conn Code 

SBU TA/SCU Addr Bit 2
5 

SBU TA/SCU Addr Bit 25 

Adrs & Cont Bit 5/ Hdr Adrs 210 t 
SBU SA/TA/Fune Code/Conn Code 

SBU TA/SCU Addr Bit 24 

SBU TA/SCU Addr Bit 24 

Adrs & Cont Bit 4/ Hdr Adrs 29 

SBU SA/TA/Fune Code/Conn Code 

Bit C 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

Bit D 

SAC-1 

SAC-2 

MDD A & B 

3000-0, -1 

Bit E 

SAC-1 

SAC-2 

MDD A & B 

3000-0, -1 

Bit F 

SAC-1 

SAC-2 

MDDA & B 

3000-0, -1 

SBU TA/SCU Addr Bit 23 

SBU TA/SCU Addr Bit 23 

Adrs & Cont Bit 3/Hdr Adrs 28 

SBU SA/ TA/ Fune Code/ 
Conn Code 

SBU TA/SCU Addr Bit 22 

SBU TA/SCU Addr Bit 22 

Adrs & Cont Bit 2/Hdr Adrs 27 

SBU SA/ TA/ Fune Code/ 
Conn Code 

SBU TA/SCU Addr Bit 21 

SBU TA/SCU Addr Bit 21 

Adrs & Cont Bit 1/Hdr Adrs 26 

SBU SA/ TA/ Fune Code I 
Conn Code 

SBU TA/SCU Addr Bit 2° 

SBU TA/SCU Addr Bit 2° 

Adrs & Cont Bit 0/ Hdr Ad:rs 25 

SBU SA/TA/Fune Code I 
Conn Code 

*TA = Terminating Address 
SA = Starting Address 
TBA = Table address 

t Hdr Adrs = Header Address 
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I 

I 

I 

I 

Bit 0 

Scanner F 3000-0 TA Empty 

MDD A & B Unit 0 Selected 

3000 Chan Status Write P.E. 

Bit 

Scanner F 3000-1 TA Empty 

MDD A &B Unit 1 Selected 

3000 Chan Status End of Record 

Bit 2 

Scanner F SAC-1 Flag 

MDD A & B Unit 2 Selected 

3000 Chan Status Reject 

Bit 3 

Scanner F SAC-2 Flag 

MDD A & B Unit 3 Selected 

3000 Chan Status Reply 

Bit 4 

Scanner F SAC-1 Not Busy 

MDD A & B Unit 4 Selected 

3000 Chan Status Reserved 

Bit 5 

Scanner F SAC-2 Not Busy 

MDD A & B Unit 5 Selected 

3000 Chan Status Vert. or Long. Parity Error 

':'Vert. or Long. = vertical or longitudinal 
'~':'BPI = Bits Per Inch 

Bit 

Bit 

Bit 

Bit 

STORAGE (MEDIA) STATION 
INPUT CHANNEL 6 

6 

Scanner F 3000-0 Response Line 

MDD A & B Unit 6 Selected 

3000 Chan Status End of Operation 

7 

Scanner F 3000-0 Address Compare 

MDD A & B Unit 7 Selected 

3000 Chan Status Loot Data 

8 

Scanner F 3000-1 Response Line 

MDD A & B Unit 8 Selected 

3000 Chan Status 800 BPI** 

9 

Scanner F 3000-1 Address Compare 

MDD A & B Full 

3000 Chan Status 556 BPI 

Bit A 

Scanner F 

MDD A & B Read Error 

3000 Chan Status End of Tape 

Bit B 

Scanner F 

MDD A & B Tag BCC Error 

3 000 Chan Status Load Point 

Bit c 
Scanner F 

MDD A & B End of Page 

3000 Chan Status File Mark 

Bit D 

Scanner F Bank Counter 22 

MDD A & B SBU Bank Counter 22 

3000 Chan Status Write Enable 

Bit E 

Scanner F Bank Counter 2
1 

MDD A & B SBU Bank Counter 21 

3000 Chan Status Busy 

Bit F 

Scanner F Bank Counter 2° 

MDD A & B SBU Bank Counter 20 

3000 Chan Status Ready 
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Bit 0 STORAGE (MEDIA) STATION 
OUTPUT CHANNEL 6 

SAC-1 SBU Starting Address 

SAC-2 SBU Starting Address 

MDD A & B Bit 5 Bit A 

I 3000-0, -1 SBU Starting Address SAC-1 Accept (SCU Read) SAC-1 

SAC-2 Accept (SCU Read) SAC-2 

MDD A &B MDD A &B Begin Transfer 
I Bit 1 3000-0, -1 SBU Table Address 

SAC-1 SBU Terminating Address 

SAC-2 SBU Terminating Address Bit B 
MDD A & B 

Bit 6 SAC-1 

I 3000-0. -1 SBU Terminating Address 
SAC-1 Select Status SAC-2 

SAC-2 Select Status MDD A &B Clear End Page 

MDD A &B 
I Bit 2 3000-0, -1 SBU Current Address 

SAC-1 Function Bit c 
SAC-2 Function All Interfaces Connect Code 23 

MDD A & B 
Bit 7 I 3000-0, -1 Hardware Function SAC-1 Set Interrupt 

SAC-2 Set Interrupt 

MDD A &B Load SBU Address 
Bit 3 Bit D 

SAC-1 Program Clear All Interfaces Connect Code 22 

SAC-2 Program Clear Bit 8 
MDD A & B SAC-1 

I 3000-0, -1 Program Clear SAC-2 

MDD A &B Control Select Bit E 

Bit 4 
All Interfaces Connect Code 2

1 

SAC-1 Request (SCU Write) 
Bit 9 

SAC-2 Request (SCU Write) 
SAC-1 

MDD A & B 
SAC-2 

I 3000-0, -1 Channel Function 
MDD A &B Function 

Bit F 

All Interfaces Connect Code 2° 
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STORAGE (MEDIA) STATION 
INPUT CHANNEL 7 

Bit 0 Bit 6 Bit B 
SAC-1 SCU Data/SBU RA Bit 215 SAC-1 SCU Data/SBU RA. Bit 29 SAC-1 SCU Data/ SBU RA Bit 24 

SAC-2 scu Data/SBU RA Bit 215 SAC-2 SCU Data/SBU RA Bit 29 SAC-2 SCU Data/ SBU RA Bit 24 

MDD A &B Unit 0 on Sector/Seek Error MDD A & B Unit 6 on Sector/Seek Error MDD A & B Seek Error 

Bit Bit 7 Bit c 
SAC-1 SCU Data/SBU RA Bit 214 SAC-1 SCU Data/SBU RA Bit 28 SAC-1 SCU Data/ SBU RA Bit 23 

SAC-2 SCU Data/SBU RA Bit 214 SAC-2 SCU Data/SBU RA .Bit 28 SAC-2 SCU Data/ SBU RA Bit 23 

MDD A & B Unit 1 on Sector/Seek Error MDDA & B Unit 7 on Sector/Seek Error MDD A & B On Cylinder 

Bit 2 Bit 8 Bit D 
SAC-1 SCU Data/SBU RA Bit 213 SAC-1 SCU Data/SBU RA Bit 27 SAC-1 SCU Data/ SBU RA Bit 22 

SAC-2 SCU Data/SBU RA Bit 213 SAC-2 SCU Data/ SBU RA Bit 2 7 SAC-2 SCU Data/ SBU RA Bit 22 

MDD A & B Unit 2 on Sector/Seek Error MDD A & B Unit 8 on Sector/ Seek Error MDD A & B Pack Unsafe 

Bit 3 Bit 9 Bit E 
SAC-1 SCU Data/SBU RA Bit 212 SAC-1 SCU Data/ SBU RA Bit 26 SAC-1 SCU Data/ SBU RA Bit 21 

SAC-2 SCU Data/SBU RA Bit 21 2 
SAC-2 SCU Data/SBU RA Bit 26 SAC-2 SCU Data/SBU RA Bit 21 

MDD A & B Unit 3 on Sector/Seek Error MDD A & B Busy MDD A & B MDD Error 

Bit 4 Bit A Bit F 
SAC-1 SCU Data/SBU RA Bit 211 

SAC-1 SCU Data/ SBU RA Bit 25 SAC-1 SCU Data/SBU RA Bit 20 

SAC-2 SCU Data/ SBU RA Bit 211 SAC-2 SCU Data/ SBU RA Bit 25 SAC-2 SCU Data/SBU RA Bit 20 

MDD A & B Unit 4 on Sector/Seek Error MDDA&B Ready tMDD A & B Finished 

I 
Bit 5 t MDD Multiple Disk Drive 

SAC-1 SCU Data/SBU RA Bit 210 

SAC-2 SCU Data/SBU RA Bit 210 

MDD A & B Unit 5 on Sector/Seek Error 
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STORAGE (MEDIA) STATION 
OUTPUT CHANNEL 7 

Bit 0 Bit 5 Bit B 

SAC-1 SEU SA Bit 215 SAC-1 SEU SA Bit 210 SAC-1 SEU SA Bit 24 

SAC-2 SEU SA Bit 215 SAC-2 SEU SA Bit 210 SAC-2 SEU SA Bit 24 

Bit 1 Bit 6 Bit c 
SAC-1 SEU SA Bit 214 SAC-1 SEU SA Bit 29 SAC-1 Select SAC+ SCU/SBU SA Bit 23 

SAC-2 SEU SA Bit 214 SAC-2 SEU SA Bit 29 SAC-2 Select SAC+ SCU/SBU SA Bit 23 

Bit 2 Bit 7 Bit D 

SAC-1 SEU SA Bit 213 SAC-1 Clear P. E. /SEU SA Bit 28 SAC-1 Fune Code 22 /SHU SA Bit 22 

SAC-2 SEU SA Bit 213 SAC-2 Clear P. E. /SEU SA Bit 28 SAC-2 Fune Code 22;s1rn SA Bit 22 

Bit 3 Bit 8 Bit E 

SAC-1 SEU SA Bit 212 SAC-1 Clear Illegal/ SCU SA Bit 27 SAC-1 Fune Code 21 SHU SA Bit 21 

SAC-2 SEU SA Bit 212 SAC-2 Clear Illegal/ SCU SA Bit 27 SAC-2 Fune Code 21 SEU SA Bit 21 

Bit 4 Bit 9 Bit F 

SAC-1 SEU SA Bit 211 SAC-1 Clear Cont Fune/SEU SA Bit 26 SAC-1 Fune Code 2° I SIW SA Bit 20 

SAC-2 SEU SA Bit 211 SAC-2 Clear Cont Fune/SEU SA Bit 26 SAC-2 Fune Code 20 /SHU SA Bit 20 

Bit A 

SAC-1 Master Clear/SEU SA Bit 25 

SAC-2 Master Clear/SEU SA Bit 25 
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STAR-100 MAINTENANCE CONTROL UNIT NORMAL CHANNEL BIT ASSIGNMENTS I 
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I 

I 

A-70 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-100 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 0 
MICRO DRUM 

Input Data Bit 

Bit 

215 
214 

13 
12 
11 
10 

20 

9 
8 
7 
6 
5 
4 
3 
2 
1 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 0 
MICRO DRUM 

Output Data Bit 

Bit 

215 
14 
13 
12 
11 
10 

20 

9 
8 
7 
6 
5 
4 
3 
2 
1 
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BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-100 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 
KEYBOARD 

Control Panel Lockout 

Character Coder 

l Lo 
Alarm Disable (alert) 
Repeat 
Lockout Switch 
Data Strobe 
Mode 1 
Mode 2 
Mode 3 
Mode 4 

INPUT CHANNEL 2 
Coupler A/ Microdrum 

Coupler Time-out Status 
Parity Error Fault Status 
Read Parity Error Status 
Illegal Status 
Suspend Status 
Invalid Status 
Fault Status 
Channel Busy Status 
Coupler Ready Status 

24 Sector Address 

1 
23 
22 
21 
20 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 
DRUM 

Data Mode 
Write Request 
Read Request 
Sector Address 24 

23 

l 22 
21 
20 

Character Mark 6 Word Address 25 

l 
24 

OUTPUT CHANNEL 
Coupler A 

23 
22 
21 
20 
2 

2 

Initiate Functions 
Function 22 BO 
Function 2 l B 1 
Function 20 B2 
Interrupt 
Clear Fault 
Disable Parity Check 
Block Clear 

21 Coupler Select 
Coupler Select 20 

I 
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I STAR-100 MAINTENANCE CONTROL UNIT 

I 
INPUT CHANNEL 3 OUTPUT CHANNEL 3 

Micro drum /Keyboard 
BIT BIT 

0 Microdrum Busy 0 Checksum Mode 
1 Real-Time Strobe 1 
2 Flag Coupler A 2 
3 Flag Coupler B 3 
4 Index Pulse (Printer) 4 
5 Row Pulse (Printer) 5 Deadman Strobe 
6 Paper Strobe (Printer) 6 Alert Indicator 
7 Start (Printer) 7 Buzzer 
8 Page Eject (Printer) 8 Lockout Keyboard 
9 9 Compare Lockou~ (Drum) 
A A He•dr··· ~~ B B 
c c 22 
D D 21 
E E 20 
F F 2 

INPUT CHANNEL 4 OUTPUT CHANNEL 4 

BIT BIT 

0 End of Record 0 Function 
1 Reject 1 Connect 
2 Reply 2 Data Signal 
3 Parity Bit 3 Parity Bit 
4 Input Data Bit 2~1 4 output Data Bit ~n 
5 2 0 5 
6 29 6 29 
7 28 7 28 
8 27 8 27 
9 26 9 26 
A 25 A 25 
B 24 B 24 
c 23 c 23 
D 22 D 22 
E 21 E 21 
F 20 F 20 
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BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-100 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 5· 

Respond Line Active 
Transmit Parity Error 
Interrupt Active 

INPUT CHANNEL 6A 
854 Disk Storage Drive 

Selected Unit 0 
Selected Unit 1 
Selected Unit 2 
Selected Unit 3 
Selected Unit 4 
Selected Unit 5 
Selected Unit 6 
Selected Unit 7 
Flag 
Sector Mark 
Index Mark 
Ready 
Seek Error 
On Cylinder 
On Sector 
Fault 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 5 

Status Select 
Negate BCD 
Test Mode 
Word Mark 
Suppress Assy/Disassy 
Master Clear 
Write 
Read 
Channel Switch 2 1 

Channel Switch 20 

Head Select 
Difference Select 
Control Select 
Sector Select 

OUTPUT CHANNEL 6A 
854 Disk Storage Drive 

Address and Control Bit 7 
Address and Control Bit 6 
Address and Control Bit 5 
Address and Control Bit 4 
Address ·and Control Bit 3 
Address and Control Bit 2 
Address and Control Bit 1 
Address and Control Bit 0 
Reset Flag 
Hold Sector Mark 
Hold Index Mark 
Write 
Zero Search 
Unit Select 22 
Unit Select 25 
Unit Select 2 

I 

I 

I 



I 

A-74 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-100 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 6B 
Printer 

Out of Paper 
Drum Latch Switch 
29V Alarm 

INPUT CHANNEL 6C 
Coupler B 

Coupler Time-Out Status 
Parity Error Fault Status 
Read Parity Error Status 
Illegal Status 
Suspend Status 
Invalid Status 
Fault Status 
Channel Busy Status 
Coupler Ready Status 

Disable Parity Check 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 6B 
Printer 

Start Indicator 
Select 6 Lines I inch 
Advance Ribbon 
Advance Paper 
Hammer Enable 
Compare 

Hammer Address 7 
Hammer Address 6 
Hammer Address 5 
Hammer Address 4 
Hammer Address 3 
Hammer Address 2 
Hammer Address 1 
Hammer Address 0 

OUTPUT CHANNEL 6C 
Coupler B 

Initiate Functions 
Function 22 
Function 21 
Function 20 
Interrupt 
Clear Fault 
Disable Parity Check 
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STAR-100 MAINTENANCE CONTROL UNIT 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

INPUT CHANNEL 7 
Disk Storage Drive 

Input Data Bit 0 
Input Data Bit 1 
Input Data Bit 2 
Input Data Bit 3 
Input Data Bit 4 
Input Data Bit 5 
Input Data Bit 6 
Input Data Bit 7 
Input Data Bit 8 
Input Data Bit 9 
Input Data Bit A 
Input Data.Bit B 
Input Data Bit C 
Input Data Bit D 
Input Data Bit E 
Input Data Bit F 

INPUT CHANNEL 8 

CIARt Bit 00 
CIAR Bit 01 
CIAR Bit 02 
CIAR Bit 03 
CIAR Bit 04 
CIAR Bit 05 
CIAR Bit 06 
CIAR Bit 07 
CIAR Bit 08 
CIAR Bit 09 
CIAR Bit 10 
CIAR Bit 11 
CIAR Bit 12 
CIAR Bit 13 
CIAR Bit 14 
CIAR Bit 15 

tCIAR = Current instruction address register 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 7 
Disk Storage Drive 

Output Data Bit 0 
Output Data Bit 1 
Output Data Bit 2 
Output Data Bit 3 
Output Data Bit 4 
Output Data Bit 5 
Output Data Bit 6 
Output Data Bit 7 
Output Data Bit 8 
Output Data Bit 9 
Output Data Bit A 
Output Data Bit B 
Output Data Bit C 
Output Data Bit D 
Output Data Bit E 
Output Data Bit F 

OUTPUT CHANNEL 8 

SAC Master Clear 
Stop 
Step 
Run 
Store Associative Register 
Load Associative Register 
Stream/ FP Master Clear•:• 
Clear Fault 
Not used 
Sync 
Not used 
Read 3 Register Select 22 Register Select 21 Register Select 20 
Register Select 2 

•:'FP = Floating Point 

I 
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I STAR-100 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 9 OUTPUT CHANNEL 9 

BIT BIT 

0 CIAR Bit 16 0 Sweep Mode 
1 CIAR Bit 17 1 Interrupt Gate 
2 CIAR Bit 18 2 Block Instruction Execution Overlap 
3 CIAR Bit 19 3 Channel Register Select Bit 2~ 
4 CIAR Bit 20 4 Channel Register Select Bit 2 
5 CIAR Bit 21 5 Clock Adjust 
6 CIAR Bit 22 6 Decrease Clock Frequency 
7 CIAR Bit 23 7 Increase Clock Frequency 
8 CIAR Bit 24 8 Delay Trailing Edge 
9 CIAR Bit 25 9 Delay Leading Edge 
A CIAR Bit 26 A Move Clocks 

24 B CIAR Bit 27 B Panel Designator Bit 
c CIAR Bit 28 c Panel Designator Bit 23 
D CIAR Bit 29 D Panel Designator Bit 22 
E CIAR Bit 30 E Panel Designator Bit 21 
F CIAR Bit 31 F Panel Designator Bit 20 

INPUT CHANNEL A OUTPUT CHANNE.L A 

BIT BIT 

I 0 CIAR Bit 32 0 Not Used/Select Memory Group 21/Absolute Addressing 
1 CIAR Bit 33 1 Disable Channel l/Select Memory Group 20/Test Associative Registers 
2 CIAR Bit 34 2 Disable Channel 2/ Delay Memory Strobe/ Test Data Paths 
3 CIAR Bit 35 3 Disable Channel 3/ Advance Memory Strobe/ Test Invisible Package 
4 CIAR Bit 36 4 Disable Channel 4/ Disable Memory Parity Check/Not Used 
5 CIAR Bit 37 5 Disable Channel 5/ Disable Memory Parity Check/Not Used 
6 CIAR Bit 38 6 Disable Channel 6/ Disable Memory Parity Check/Not Used 
7 CIAR Bit 39 7 Disable Channel 7 /Disable Memory Parity Check/Not Used 
8 CIAR Bit 40 8 Disable Channel 8/Stop on 1/0 Parity Fault/Not Used 
9 CIAR Bit 41 9 Disable Channel 9/Not Used/Not Used 
A CIAR Bit 42 A Disable Channel 10/Not Used/Not Used 
B CIAR Bit 43 B Disable Channel 11/Not Used/Not Used 
c CIAR Bit 44 c Disable Channel 12/Swap 131K/Not Used 
D CIAR Bit 45 D Not Used/Phase 16/Not Used 
E CIAR Bit 46 E Not Used/Swap 262K/Not Used 
F CIAR Bit 47 F Not Used/Swap 524K/Not Used 
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STAR-100 MAINTENANCE CONTROL UNIT I 

INPUT CHANNEL B OUTPUT CHANNEL B 

BIT BIT 

0 Display Register Bit 00 0 Not Used 
1 Display Register Bit 01 1 External Flag Channel 1 
2 Display Register Bit 02 2 External Flag Channel 2 
3 Display Register Bit 03 3 External Flag Channel 3 
4 Display Register Bit 04 4 External Flag Channel 4 
5 Display Register Bit 05 5 External Flag Channel 5 
6 Display Register Bit 06 6 External Flag Channel 6 
7 Display Register Bit 07 7 External Flag Channel 7 
8 Display Register Bit 08 8 External Flag Channel 8 
9 Display Register Bit 09 9 External Flag Channel 9 
A Display Register Bit 10 A External Flag Channel 10 
B Display Register Bit 11 B External Flag Channel 11 
c Display Register Bit 12 c External Flag Channel 12 
D Display Register Bit 13 D Not Used 
E Display Register Bit 14 E 11 l" Upper Bounds 
F Display Registe.r Bit 15 

11 011 Lower Bounds 
F 11 l 11 Bounds in Upper 5 24K 

"O" Bounds in Lower 524K 

INPUT CHANNEL c OUTPUT CHANNEL c 

BIT BIT 

0 Display Register Bit 16 0 Bounds Sword Address Bit 00 
1 Display Register Bit 17 1 Bounds Sword Address Bit 01 
2 Display Register Bit 18 2 Bounds Sword Address Bit 02 
3 Display Register Bit 19 3 Bounds Sword Address Bit 03 
4 Display Register Bit 20 4 Bounds Sword Address Bit 04 
5 Display Register Bit 21 5 Bounds Sword Address Bit 05 
6 Display Register Bit 22 6 Bounds Sword Address Bit 06 
7 Display Register Bit 23 7 Bounds Sword Address Bit 07 
8 Display Register Bit 24 8 Bounds Sword Address Bit OB 
9 Display Register Bit 25 9 Bounds Sword Address Bit 09 
A Display Register Bit 26 A Bounds Sword Address Bit 10 
B Display Register Bit 27 B Bounds Sword Address Bit 11 
c Display Register Bit 28 c Bounds Sword Address Bit 12 
D Display Register Bit 29 D Bounds Sword Address Bit 13 
E Display Register Bit 30 E Bounds Sword Address Bit 14 
F Display Register Bit 31 F Bounds Sword Address Bit 15 
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A-78 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-100 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL D 

Display Register Bit 32 
Display Register Bit 33 
Display Register Bit 34 
Display Register Bit 35 
Display Register Bit 3 6 
Display Register Bit 3 7 
Display Register Bit 38 
Display Register Bit 39 
Display Register Bit 40 
Display Register Bit 41 
Display Register Bit 42 
Display Register Bit 43 
Display Register Bit 44 
Display Register Bit 45 
Display Register Bit 46 
Display Register Bit 47 

INPUT CHANNEL E 

Display Register Bit 48 
Display Register Bit 49 
Display Register Bit 50 
Display Register Bit 51 
Display Register Bit 52 
Display Register Bit 53 
Display Register Bit 54 
Display Register Bit 55 
Display Register Bit 56 
Display Register Bit 57 
Display Register Bit 58 
Display Register Bit 59 
Display Register Bit 60 
Display Register Bit 61 
Display Register Bit 62 
Display Register Bit 63 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL D 

Check Bounds on Memory Reads 
Check Bounds on Memory Writes 
Check Bounds on CPU References 
Check Bounds on Channel References 
Stop CPU on Bounds Hit 
Enable Bounds Check 
Count A 
Count B 
Clear Counter Overflow Bits 
Stop - Counter A 
Stop - Counter B 
Carry Al 
Carry A2 
Carry Bl 
Carry B2 
11 0 11 Counter A Specifications 
11 l 11 Counter B Specifications 

OUTPUT CHANNEL E 

Counter A 1/B1 Event Select Bit 
Counter Al/Bl Event Select Bit 
Counter A 1/B1 Event Select Bit 
Counter Al/Bl Event Select Bit 
Counter A 1 /Bl Event Select Bit 
Counter A2 /B2 Event Select Bit 
Counter A2 /B2 Event Select Bit 
Counter A2 /B2 Event Select Bit 
Counter A2 /B2 Event Select Bit 
Counter A2 /B2 Event Select Bit 
Not Used 
All Jobs Enable 
Monitor Mode Mask 
Job Mode Mask 
Data Flag Bit 56 Mask 
Data Flag Bit 57 Mask 
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STAR-100 MAINTENANCE CONTROL UNIT I 

INPUT CHANNEL F OUTPUT CHANNEL F 

BIT BIT 

0 Memory Parity Fault 0 Function Select Bit 2~ 
1 MiC'rocode Memory Parity Fault 1 Function Select Bit 2 5 2 Multiple Match 2 Function Select Bit 2 4 3 Absolute Sword Bounds Hit 3 Function Select Bit 23 4 Event Stop 4 Function Select Bit 22 5 Not Used 5 Function Select Bit 2 1 6 Not Used 6 Function Select Bit 20 7 Monitor Mode 7 Function S'rect Bit 2 
8 Temperature/Dew Point Alarm 8 Mask Bit 26 9 MGl Power Failure 9 Mask Bit 25 A Section Power Failure A Mast Bit 2 4 B System Power Margin +5% B Mask Bit 23 c System Power Margin -5% c Mask Bit 22 D MG2 Power Failure D Mask Bit 2 1 E CPU Idle E Mask Bit 20 F CPU Stopped F Mask Bit 2 
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STAR-65 MAINTENANCE CONTROL UNIT NORMAL CHANNEL BIT ASSIGNMENTS 
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BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-65 MA!·NTENANCE CONTROL UNIT 

INPUT CHANNEL 0 
MICRODRUM 

Input Data Bit 

Bit 

215 
214 

13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 

20 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 0 
MICRODRUM 

Output Data Bit 

Bit 

215 
14 
13 
12 
11 
10 

20 

9 
8 
7 
6 
5 
4 
3 
2 
1 

60405000 B 



60405000 B 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-65 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 
KEYBOARD 

Control Panel LoG}{out 
Character Code 26 

20 
Alarm Disable (alert) 
Repeat 

Data Strobe 
Mode 1 
Mode 2 
Mode 3 
Mode 4 

INPUT CHANN;EL 2 
Coupler A/Microdrum 

Coupler Time-out Status 
Parity Error Fault Status 
Read Parity Error Status 
Illegal Status 
Suspend Status 
Invalid Status 
Fault Status 
Channel Busy Status 
Coupler Ready Status 

24 Sector Address 

1 
23 
22 
21 
20 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
.\ 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 
DRUM 

Data Mode 
Write Request 
Read Request 
Sectlor Address ~~ 

22 
21 
20 

Character Mark 6 Word Address 25 

l 
24 

OUTPUT CHANNEL 
Coupler A 

23 
22 
21 
20 
2 

2 

Initiate Functions 
Function 22 BO 
Function 2 l B 1 
Function 20 B2 
Interrupt 
Clear Fault 
Disable Parity Check 

21 Coupler Select 
Coupler Select 20 
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STAR-65 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 3 OUTPUT CHANNEL 3 
Scanner Microdrum /Keyboard 

BIT BIT 

0 Microdrum Busy 0 1 = Checksum Mode 
1 Real-Time Strobe 1 
2 Channel Flag 2 
3 3 
4 Index Pulse (Printer) 4 
5 Row Pulse (Printer) 5 Deadman Strobe 
6 6 Alert Indicator 
7 Start (Printer) 7 Buzzer 
8 Page Eject (Printer) 8 Lockout Keyboard Indicator 
9 CM2 Stop 9 Compare Lockou~ (Microdrum) 
A CMl Stop A Head ress ~~ B Keypoint B 
c c 22 
D D 21 
E E 2o 
F F 2 

INPUT CHANNEL 4 OUTPUT CHANNEL 4 

BIT BIT 

0 End of Record 0 Function 
1 Reject 1 Connect 
2 Reply 2 Data Signal 
3 Parity Bit 3 Parity Bit 
4 Input Data Bit 2 ~~ 4 Output Data Bit 2~1 
5 29 5 2 0 
6 28 6 29 
7 27 7 28 

8 2 8 27 
9 26 9 26 
A 25 A 25 

B 24 B 24 

c 23 c 23 
D 22 D 22 

E 21 E 21 
F 20 F 20 
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BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-65 MAINTENANCE CONTROL TTNIT 

INPUT CHANNEL 5· 
3000 Channel 

Respond Line Active 
Transmit Parity Error 
Interrupt Active 

INPUT CHANNEL 6 
Disk/ Printer 

Select Unit 0 
Select Unit 1 
Select Unit 2 
Select Unit 3 

Flag 

}Reserved 

Sector Mark 
Index Mark 
Selected Ready 
Seek Error 
On Cylinder/Out of Paper 
On Sector/ Drum Latch Switch 
Printer Fault/ 29 V Alarm 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 5 
3000 Channel/854 Disk Drive 

Status Select 
Negate BCD 
Test Mode 
Word Mark 
Suppress Assy /Disassy 
Master Clear 
Write 
Read 
Channel 6 Switch Select }Bit 8 and 9 = 0, 
Channel 6 Switch Select 

Head Select 
Difference Select 
Control Select 
Sector Select 

OUTPUT CHANNEL 6 
Disk/Printer 

Bit 

Address Bit O/Start Ind. 
Address Bit 1 I Select 6 Lines 
Address Bit 2/ Advance Ribbon 
Address Bit 3/Advance Paper 
Address Bit 4/Hammer Enable 
Address Bit 5 I Compare 
Address Bit 6 
Address Bit 7 

8 

Reset Flag/Hammer Address Bit 7 

.. 0, Bit 9 

Hold Sector Mark/Hammer Address Bit 6 
Hold Index Mark/Hammer Address Bit 5 
Write/Hammer Address Bit 4 
Zero Search/.Hammer Address Bit 3 
Unit Select 22 /Hammer Address Bit 2 
Unit Select 21 /Hammer Address Bit 1 
Unit Select 2° /Hammer Address Bit O 

Disk 
= 1, Printer 
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STAR-65 MAINTENANCE CONTROL 'L'"NIT 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

INPUT CHANNEL 7 
Disk Storage Drive 

Input Data Bit 0 
Input Data Bit 1 
Input Data Bit 2 
Input Data Bit 3 
Input Data Bit 4 
Input Data Bit 5 
Input Data Bit 6 
Input Data Bit 7 
Input Data Bit 8 
Input Data Bit 9 
Input Data Bit A 
Input Data. Bit B 
Input Data Bit C 
Input Data Bit D 
Input Data Bit E 
Input Data Bit F 

INPUT CHANNEL 8 

Not Used 

tCIAR = Current instruction address register 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL 7 
Disk Storage Drive 

Output Data Bit 0 
Output Data Bit 1 
Output Data Bit 2 
Output Data Bit 3 
Output Data Bit 4 
Output Data Bit 5 
Output Data Bit 6 
Output Data Bit 7 
Output Data Bit 8 
Output Data Bit 9 
Output Data Bit A 
Output Data Bit B 
Output Data Bit C 
Output Data Bit D 
Output Data Bit E 
Output Data Bit F 

OUTPUT CHANNEL 8 

Not Used 
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BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-65 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL 9 

Not Used 

INPUT CHANNEL A 

Not 

Not Used 

OUTPUT CHANNEL 9 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Not Used 

OUTPUT CHANNEL A 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Not Used 
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BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-65 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL B 

Not Used 

INPUT CHANNEL C 
(Control Interface) 

D ta Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

OUTPUT CHANNEL B 

Not Used 

OUTPUT CHANNEL C 
(Control Interface) 

Data Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 

Data Parity 
Request from Station 
Not Used 
Not Used 
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BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-65 MAINTENANCE CONTROL UNIT 

INPUT CHANNEL D 
(Control Interface) 

Input Data Parity 
Accept from Processor 
Monitor Mode 
Not Used 

INPUT CHANNEL E 
(Control Interface) 

OUTPUT CHANNEL D 
(Control Interface) 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Funr! 
Fune ti on Parity 
I/ 0 Maintenance 
MC to Processor 
MC to 1/0 1 
MC to I/0 2 
MC to I/0 3 
MC to Storage 0 
MC to Storage 1 
MC to Storage 2 
MC to Storage 3 

OUTPUT CHANNEL E 
(Control Interface) 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Bank Mode 0 
Bank Mode 1 
Bank Mode 2 
Bank Mode 3 
Not Used 
Not Used 
Not Used 
Not Used 
RCF 0 to Storage 0 
RCF 1 to Storage 0 
RCF 0 to Storage 1 
RCF 1 to Storage 1 
RCF 0 to Storage 2 
RC F 1 to Storage 2 
RCF 0 to Storage 3 
RCF 1 to Storage 3 
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INPUT CHANNEL F 
(Control Interface) 

BIT 

0 Not Used 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

BIT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-65 MAINTENANCE CONTROL UNIT 

OUTPUT CHANNEL F 
(Control Interface) 

Clear 0 (Clear Data Bits 0-B) 
Clear 1 (Clear Data Bits C-F, Parity, and Function) 

Set 0 (Strobe Chan C Bits 0-F and Chan D Bits 0-7) 
Set 1 (Strobe Chan D Bits 8-F, Chan E Bits 0-F, and Chan F Bits 8-F 

RCF 0 To I/O 0 
RCF 1To1/0 0 
RCF 0 To I/O 1 
RCF 1 To I/O 1 
RCF 0 To I/O 2 
RCF 1 To I/O 2 
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INTERFACE NORMAL CHANNEL BIT ASSIGNMENTS B 

Appendix B lists normal channel bit assignments by interface for several of the most 

common interfaces in the SEU. For a listing of all bits used in any particular station, 

refer to appendix A. 

Table B-1. SAC-1 and SAC-2 SEU Interface NIC Bit Assignments B-2 

Table B-2. SAC-1 and SAC-2 SEU Interface NOC Bit Assignments B-3 

Table B-3. 7000-0 and 7000-1 SEU Interface NIC Bit Assignments B-4 

Table B-4. 7000-0 and 7000-1 SEU Interface NOC Bit Assignments B-4 

Table B-5. 3000-0 and 3000-1 SEU Interface NIC Bit Assignments B-5 

Table B-6. 3000-0 and 3000-1 SEU Interface NOC Bit Assignments B-5 

Table B-7. Index Compare SEU Interface NIC Bit Assignments B-6 

Table B-8. Index Compare SEU Interface NOC Bit Assignments B-6 

Table B-9. STAR A SEU Interface NIC Bit Assignments B-7 

Table B-10. STAR A SEU Interface NOC Bit Assignments B-7 

Table B-11. 844 SEU Interface NIC Bit Assignments B-8 

Table B-12. 844 SEU Interface NOC Bit Assignments B-8 

Table B-13. MDD (841) SEU Interface NIC Bit Assignments B-9 

Table B-14. MDD (841) SBU Interface NOC Bit Assignments B-9 
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I 

I 

NIC-5. Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-6, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-7. Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NU= not used 

Paging (Drum) 
Station t 

SBU Parity Error 
Bank counter 2 2 

! l ~~ 
Transmission Parity Error 
SAC Parity Error 
Illegal 
Busy 
Term Addr Compare 
First Rank Full 
Last Rank Full 1 Control Function 2 
Control Function 20 
Control Function Strobe 
NU 
NU 

SAC-1 Not Busy 
SAC-1 Flag 

SCU Data/SBU RA Bit 215 

' 
RA = return address 
t Paging station uses SAC-1 interface only 

TABLE B-1. SAC-1 AND SAC-2 SBU INTERFACE NIC BIT ASSIGNMENTS 

Disk Station 

(Same as Drum 
Station) 

SAC-1 Not Busy 
SAC-2 Not Busy 
SAC-1 Flag 
SAC-2 Flag 

(Same as Drum 
Station) 

844 Storage Magnetic 
Tape Station 

(Same as Drum 
Station) 

SAC-1 Flag 
SAC-2 Flag 
SAC-1 Not Busy 
SAC-2 Not Busy 

(Same as Drum 
Station) 

STAR-1B 
Service Station 

(Same as Drum 
Station) 

I 

(Same as 844 
Storage Station) 

(Same as Drum 
Station) 

STAR-100 
Service Station 

(Same as Drum 
Station) 

SAC-1 Not Busy 
SAC-2 Not Busy 
SAC-1 Flag 
SAC-2 Flag 

(Same as Drum 
Station) 

Storage (Media) 
Station 

(Saine as Drum 
Station) 

(Same as 844 
Storage Station) 

(Same as Drum 
Station) 

844 Service 
Station 

(Same as Drum 
Station) 

(Same as ST AR-100 
Service Station) 

(Same as Drum 
Station) 

L---------------------------------------------------------------------------------------
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TABLE B-2. SAC-1 AND SAC-2 SBU INTERFACE NOC BIT ASSIGNMENTS 

NOC-5, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-6, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-7, Bit 0 
1 
2 
3 
4 
5 
6 
7 

8 
9 

A 
B 
c 

D 
E 
F 

Addr = address 

SBU Starting Address 
SBU Terminating Address 
Function 
Program Clear 
Request 
Accept 
Select Status 
Set Interrupt 

Connect Code 23 

1 :0 
SB]U SA Bit 2r 

29 

Clear Parity Error I 
SBU SA Bit 28 

Clear Illegal/SBU SA Bit 2 7 

Clear Cont. Func./SBU SA 
Bit 26 

Master Clea
2
r/SBU SA Bit 25 

SBU SA Bit 4 
Select SAC + SCU /SBU SA 

Bit 23 
Function Code/SBU SA Bit22 

J J ~~ 

Disk Station 

(Same as Drum 
Station) 

(Same as Drum 
Station) 

' 
(Same as Drum 
Station) 

TA= terminating address 

844 Storage Magnetic 
Tape Station 

(Same as Drum 
Station) 

(Same as Drum 
Station) 

' 
(Same as Drum 
Station) 

SA = starting address t Paging station uses SAC-1 interface only 
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844 Service 
Station 

SBU TA/Data Bit 215 

(Same as Drum 
Station) 

(Same as Drum 
Station) 

STAR-lB 
Service Station 

(Same as Drum 
Station) 

SB U Starting address 
SBU TA 
Function 
Program Clear 
Request 
Accept 
Select Status 
Set Interrupt 

(Same as Drum 
Station) 

STAR-100 
Service Station 

(Same as Drum 
Station) 

(Same as Drum 
Station) 

(Same as Drum 
Station) 

(Same as Drum 
Statkm) 

(Same as Drum 
Station) 

(Same as Drum 
Station) 
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TABLE B-3. 7000-0 AND 7000-1 SBU INTERFACE NIC BIT ASSIGNMENTS 
i-----

Paging (Drum) 
Station 

STAR-100 
Service 
Station t Disk Station 

r--·----~----1~~~~~~~~~~~~-+-~~~~~~~~~~-+-~~~~~~-1 

NIC-5. Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-6, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-7, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

SBU Parity Error 
Bank Counter 22 

20 l 21 

Drum Sector Count 26 

j 
25 
24 
23 
22 
21 
20 

Drum Sector Stable 
Drum EOT Bit 21 
Drum Abnormal 
Drum Parity Error 
Drum Not Ready 

7000-1 Drum SC Bit 20 
7000-1 Drum EOT Bit 20 
7000-0 Drum SC Bit 20 
7000-0 Drum EOT Bit 20 

7000-1 Drum Error 
7000-0 Drum Error 

NU 

EOT = end of transfer 
NU= not used 
SC = sector count 
t Only one 7000 interface used 

H-4 

SBU Parity Error 
Bank Counter 2~ 

20 
2 

iJisk Secltor Count ii 
21 
20 

NU 
NU 
Disk Not on Cylinder 
Disk Abn'."-rmai 
Disk Pari .J Error 
Disk Not Ready 

7000-0 Disk on Cylinder 
7000-0 Disk Error 
7000-0 Disk EOT Bit 21 
7000-0 Disk EOT Bit 20 
7000-1 Disk on Cylinder 
7000-1 Disk Error 
7000-1 Disk EOT 21 
7000-1 Disk EOT 20 

Return Function 2i 
J, 2o 

Return Function 2 

(Same as Drum 
Station) 

Drum EOT 20 
Drum Error 

NU 

TABLE B-4. 7000-0 AND 7000-1 SBU INTERFACE NOC BIT ASSIGNMENTS 
--~~~~~----..~~~~~~~~~~~~~-.-~~~~~~~...-~~~~-~~------

NOC-5, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-6, Bit 0 
1 
2 
3 
4 

5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Paging (Drum) 
Station Disk Station 

EDS/SDS 14 (Same as Drum 
SBU SA /TA /Function Bit 2 Station) 

SBU Starting Address 
SBU Terminating address 
Function 
Program Clear 
NU 

l 3 

connr cod• !
0 

~o 
2 '* (Same as Drum 

Station) 

w 
EDS/SDS 

ST AR-100 
Service 
Station 

(Same as Drum 
Station) 

~ 

SBU Starting Address· 
SBU Terminating Addr 
Function 
Program Clear 
Disable Error + 

Channel MC 

Connect Code 23 

l Jo 
2 

NOC-7. Bit 0 
1 
2 
3 

NU 
SBU SA TA NU 

Function Bit 2 14 

4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NU= not used 
SA = starting address 
TA = terminating address 
_E_D_S_/_S_D_S~=~e_n_d_d_a_t_a_s_e_q_u_e_n_c_e_/_s_ta_r_t_d_a_t_a_s_e_q~u_e_n_c~e~~~~~~~~~~~-~~~------' 
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TABLE B-5. 3000-0 AND 3000-1 SBU INTERFACE NIC BIT ASSIGNMENTS 

844 Storage /Mag Tape Storage 
___ S_t_a_ti_o_n __ ~------------+--(~M_e_d_ia~)_S~t_at~i~o_n~ 

NIC-5, Bit 0 NU (Same as Mag 
1 NU Tape Station) 
2 Interrupt Active 
3 SBU Parity Error 
4 Read Parity Error 
5 Current Addr 2~0 /Int Line 3 

~ ~8 1 i 
8 27 0 
9 26 /Byte Counter 

A 
B 
c 
D 

E 
F 

NIC-6, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-7, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Addr =-address 

5 
Rank 3 

24 1 2 
23 1 
2 0 
221Phase 

22 Counter 
21 I 21 
20 t 20 

Write Parity Error/TA Empty 0 
End of Record/TA Empty 1 
Reject 
Reply 
Reserved 
Vert or Long Parity Error 
End of Operation/Response, 3000-0 
Lost Oata/Adrs Comp, 3000-0 
800 BPI/Response, 3000-1 
556 BPI/Adrs Comp, 3000-1 
End of Tape 
Load Point 
File Mark 
Write Enable 
Busy 
Ready 

NU 

Int = interrupt 

I 

(Same as Mag 
Tape Station) 

NU 

BPI = bits per inch 
C 1 = channel 1 
Err = error 

Vert or Long = vertical or longitudinal 
NU= not used 
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TABLE B-6. 3000-0 AND 3000-1 SBU INTERFACE NOC BIT ASSIGNMENTS 
i-------··-~·---ir-------------------------1----------~---1 

844 Storage/Mag Tape Storage 
1--------+-S_ta_t_io_n ____________________ ~-·--___;_(Media) Statilon 

NOC-5, 

NOC-6, 

NOC-7, 

Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

C 1 = channel 1 

Compare Bit/Binary/Coded (Same as Mag 
SBU SA /TA /TBA /Read/Write Tape Station) 
SBU SA /TA /TBA /CONN /FCTN 

l l 
/Odd/Even SEL 
/FCTN Code /Dis Req/Conn Code I 

/HOE 
/RE BA 

SBU SA 
SBU TA 
Hardware Function 
Program Clear 
Channel Function 
SBU TBA 
SBU Current Address 

Connect Code 23 

l !o 
NU 

I 

(S:ame as Ma.g 
Tape Station) 

NU 

HOE = halt on error 
CONN = connect 

RE BA = Reatl backWard 
SA = starting address 
SEL = select 

DIS Heq = disable request 
FCTN = function 

TA = terminating address 
TBA = table address 
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TABLE B-7. INDEX COMPARE SBU INTERFACE NIC BIT ASSIGNMENTS 

NIC-5, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-6, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-7, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NU= not used 
REQ = request 

B-6 

Paging (Drum) 
Station 

SBU Parity Error 
Bank Counter 22 

I 21 + 20 

No Compare Parity Error 
Compare Req-1 Hit 
Compare End of Table 
Compare Req-0 Hit 

Compare Not Busy 

Delete Key Count Bil 

"' 2 

STAR-12 
Service Station 

Null Hit 
Bank Counter 2~ 

l ;o 
Request One Hit 
Request Zero Hit 

Delete Key Count r 

No Compare Parity Error 

Compare End of Table 
Compare Not Busy 

NU 

TABLE B-8. INDEX COMPARE SBU INTERFACE NOC BIT ASSIGNMENTS 

NOC-5, BitO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-6, BitO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-7, BitO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

Paging (Drum) 
Station 

Key ID 
Request ID 

SBU Starting Address 
SBU Terminating Address 
Load Request Register 
Program Clear 
Start Search 
Write Buffers 
Search Backward 
One Request 

Conneclt Code ~~ 
21 
20 

Request Bit 2 15 

SBU SA /TA /Request Bit 214 

STAR- lB Service 
Station 

Key ID 
Request ID 

(Same as Drum Station) 

If 
(Same as Drum Station) 

ID = identification· bit 
SA and TA = starting and terminating address, respectively 
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TABLE B-9. STAR A SBU INTERFACE NIC BIT ASSIGNMENTS 

844 Service 
Station 

STAR-lB 
Service Station 

NIC-5, Bit 0 MEM P. E. /SCU Chan 2 ISBU_ P..1.E..1. - SCU 2 1 STA INT X Bank CTR 2 STA INT X Bank Count 2 1 ; l l 26 l l 20 
4 

2 
M EM P. E. I/ 0 Chan 6 

2 

8~9 l l ~251 MEM P. E. 1/0 Chan 1 

~ 1 l ! 

NIC-6, Bit 

NIC-7, Bit 

c 
D 
E 
F 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

MEM P. E. I/O Chan 

I/ 0 Interrupt-Chan 

l l 

NU 

CTR = counter 
I/O = input/output 
MEM P. E. =memory parity error 
NU= not used 
STA INT = station interface 
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1 
2 
3 
4 

MEM P. E. I/O Chan 

I/0 Int-Chan 1 

l 
1 
2 
3 
4 
5 
6 

NU 

STAR-100 
Service Station 

MEM P. E. /SCUChan 
2 STA INT X Bank CTR 2 

l l ~~ 

MEM P. E. I/O Chan 1 

j i ! 
MEM P. E. I/O Chan 

I/O Interrupt-Chan 1 

j j 
2 
3 
4 
5 
6 
7 
8 

NU 

TABLE B-10. STAR A SBU INTERFACE NOC BIT ASSIGNMENTS 

844 Service 
Station 

NOC-5, BitO NU 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F + 

NOC-6, BitO 
1 
2 
3 
4 I/O Chan 4 Select 
5 l 3 l 6 2 
7 1 
8 
9 
A 
B 
c Connect Code 23 
D l 

22 
E 21 
F 20 

NOC-7, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B Clear Interrupt 
c Program Clear 
D Control Function 
E Control Function 
F Cont Fctn Strobe 

I/O = input/output 
NU= not used 
Cont Fctn = control function 

STAR-lB 
Service Station 

Clear Interrupt 
Program Clear 
Control Function 
Control Function 
Cont Fctn Strobe 

I/O Chan 6 Select 

l 
5 

l 
4 
3 
2 
1 

23 Connect Code 

l 
22 
21 
20 

NU 

21 
20 

+ 

21 
20 

,, 
.> TAR··lOO 

ervice Station (' ,, 
NU 

] 

( 

( 
]'. 
( 
( 
( 

~lear Interrupt 
>rogram Clear 
~ontrol Function 2 l 
~ontrol Function 20 
~ont F'ctn Strobe 
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TABLE B-11. 844 SEU INTERFACE NIC BIT ASSIGNMENTS 

844 Service Station 844 Storage Station 

NIC-5, Bit 0 NU NU 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F ' 

NIC-6, Bit 0 Unit Busy Unit Busy 
1 Unit 1 Selected Unit 1 Selected 
2 ! 2 ! 

j 
2 

j 
3 3 3 
4 NU 4 
5 

1 
5 

6 6 
7 7 
8 8 
9 9 
A Read Error Read Error 
B Tag BCC Error Tag BCC Error 
c Timin~ Chain Timing Chain 

2 D SEU Bank Counter 22 SBU Barik cTR 2
1 E ! ! 21 ! ! ~o F 20 

NIC-7, Bit 0 Finished Finished 
1 Unit 1 on Sector I Seek Error Unit 1 on Sector 
2 ! 2 ! ! 

j 
2 

j 
3 3 3 
4 NU 4 
5 

l 
5 

6 6 
7 7 
8 8 
9 9 
A Ready Ready 
B Transfer Error Transfer Error 
c On Cylinder On Cylinder 
D Seek Error Seek Error 
E Pack Unsafe Pack Unsafe 
F Full Full 

BCC = block check code 
CTR = counter 
NU= not used 
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TABLE B-12. 844 SEU INTERFACE NOC BIT ASSIGNMENTS 

NOC-5, BitO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-6, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-7, Bit 0 
1 
2 
3 
4 
5 
6 

7 

8 

9 

A 

B 
c 
D 
E 

844 Service Station 

NU 

Load SBU Address 
Release 
Function 
Begin Transfer 
NU 
Connect Code 23 

l 
22 
21 
20 

NU 
Select Unit 1 

! 2/Write Tag/Diff Sel 
3/Write/Clear Fault 

Full/ Control Se le ct 
Odd Bank/Sector Sele ct 
SEU MEM Address/Cylinder 

Select 

Address/Control Bit 8 

F l-
~ 

Bit 0 
DIFF SEL = difference select 

844 Storage Station 

NU 

Load SEU Address 
Release 
Fui:l.1ttion 
Begin Transfer 
NU 

Connelct Code ~l 
20 

NU 
Select Unit 1 

2/Write Tag/DIFF SELEC 
3 /Write I Clear Fault 
4/Full/Control Select 
5/0dd/Sector Select 
6/SBU MEM ADDR 214/ 

Cylinder Sel 
7/SBU MEM ADDR 213/ 

DSU ADDR and CONT 28 
8/SBU MEM ADDR 212/ 

DSU ADDR and CONT 27 
9/SBU MEM ADDR 211/ 

_., DSU ADDR and CONT 26 
SEU MEM ADDR 210/DSU ADDR and 

[ ~i 1 CONT i! 
DSU ADDR and CONT= disk storage unit address and control 
MEM ADDR = memory address NU = not used 
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TABLE B-13. MDD (841) SBU INTERFACE NIC BIT ASSIGNMENTS 
------------- --.-----------------..------------------. 

NIC-5, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-6. Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NIC-7, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-lB Service Station 

NU 

Unit 0 Selected 
1 
2 
3 
4 
5 
6 
7 

~ 8 
Full 
Read Error 
Tag BCC Error 
End of Page 
SB U Bank Counter 2 ~ 

! ! ~o 
Unit 0 on Sector I Seek Error 

1 
2 
3 
4 
5 
6 
7 
8 

Busy 
Ready 
Seek Error 
On Cylinder 
Pack Unsafe 
MDD Error 
Finished 

BCC = block check code 
MDD = multiple disk drive 
NU= not used 
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Storage (Media) Station 

NU 

(Same as STAR-lB 
Service Station) 

~ 

(Same as STAR- lB 
Service Station) 

TABLE B-14. MDD (841) SBU INTERFACE NOC BIT ASSIGNMENTS 

NOC-5, BitO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-6, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

NOC-7, Bit 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 
F 

STAR-lB Service Station 

Release/Write Tags 
Sector Select/ Full 
Diff Select/Proceed 
Clear/Odd 
Logic No. 2~/Page Addr 2i~ 

J ~o~ l ~12 
Unit Select/ 211 

Addr and Cont Bit 7 /Write 
6 

W°RjADDRir 
1/ 26 

~ 0/ 25 

Begin Transfer 
Clear End Page 
Load SBU Address 
Control Select 
Function 
Connect Code 22 

I 21 
~ 20 

NU 

ADDR and CONT = address and control 
DIFF = difference 
NU= not used 
HDR =header 

Storage (Me:dia) Station 

Release /Write Tags 
Sector Select/Full 
Diff Select/ Proceed 
Clear/Odd 

.
Logic!No. 2~2/Paire Address 214 

1, , l 213. o, 212 
Unit Select/ 211 
Addr and Cont Bit ~/Write I 

itdr Aj ddr ~r 

Load SBU Address 
Control Sele!ct 
Function 
Begin Transfer 
Clear End Page 

CTc'T~i 
NU 

2/ 2 
1/ 26 
0/ 25 
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Appendix C provides a general description of the STAR data channel, its operation, and 

definitions of its line functions. 

The characteristics of the STAR data channel apply to the data transfer and communica

tion processes between system elements having interfaces designated as A and B 

(Figure C-1). In this configuration, an element having an A interface occupies a posi

tion higher in system hierarchy or closer to the center of the system than does an 

element having a B interface. Both elements can be stations with all communication 

between a B interface and the system's center passing through an A interface. Control 

of a data transfer is initiated by a B interface and is achieved by allowing B to have 

access to storage areas at a level or levels higher than B in the system. In addition 

to communicating with data areas, the B interface may communicate with system soft

ware at a higher level. Therefore, the B interface is considered as an active functional 

unit or subsystem which performs a defined function on behalf of the total system. 

The STAR data channel is divided into two parts which are completely independent of 

each other and which operate asynchronously with respect to each other. They are as 

follows: 

1. Data and function lines used by B to communicate with storage area within A. 

(Refer to Access to Storage Areas in this appendix.) 

2. Control and interrupt lines used by A and B to coordinate and control their 

overall functions. (Refer to Communications With Software in this appendix.) 
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I 
KEY: 

Notes: 

HIGHEST LEVEL 
PROCESSOR (HLP) 

STAR 
CPU 

} TO OTHER PERIPHERAL STATIONS 

PERIPHERAL STATION - - - - - - - - -, 
_j_-..\_ ) SB U 

B INTERFACE__............- I 

A INTER FA CE----1---==i~v--
I 

B INTERFACE------,----:::_~'"¥----. 
scu 

I 

PERIPHERAL 
UNIT 

I 
1 
I 
I 

'------ - - .J 

~ STAR DATA CHANNEL 

SB U = station buff er unit 

SCU = station control unit 

CPU = central processing unit 

Figure C-1. Element Identification For STAR Data Channel 
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ACCESS TO STORAGE AREAS 

Data transfer always takes place in multiples of 32-bit words; that is, two transfers 

of 16 bits each are initiated by B sending a 32-bit address field to A accompanied by 

the required function. An address field is defined as a right-justified word address. 

Data then flows in either direction as determined by the specific function. 

Data is always transferred as four 8-bit bytes with byte 0 being the most significant 

byte. Byte 0 and byte 1 are always transferred first. Four bytes are always trans

ferred even though they are not necessarily stored in memory. (Refer to Address Field 

and Byte Selection in this appendix. ) 

Functions recognized by the CDC STAR data channel are described as follows: 

1. Read 

2. Block read 

3. Write 

4. Write reverse 

5. End operation 

6. Data 

7. Null 
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Read one word from the specified address. 

Read from consecutively increasing addresses starting 

at the specified address until B sends a nondata function 

code. 

Write the data words which follow into consecutively 

increasing storage addresses until a nondata function 

code is received. The write function allows data to be 

aligned to byte boundaries through the use of byte selec

tion bits sent with the storage address. 

Write the data words which follow into consecutively 

decreasing addresses starting at the specified address 

until a nondata function code is received. The write 

function allows data to be aligned to byte boundaries 

through the use of byte selection bits sent with the 

storage address. 

This is a null operation which can be used to terminate 

a block read, write, or write reverse operation. 

This is a function code used to qualify the presence of 

the most significant half of a data word on the interface. 

This is a function code used to signify that the data 

lines contain the least significant half of an address or 

32-bit data transfer. 
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By means of functions 1 through 7, B can use the CDC STAR data channel as if it were 

a direct connection. Since it is necessary to protect storage areas from the malfunction 

of B, this protection must be implemented by the A interface. To do this, following the 

receipt of a B-initiated element (address, B to A data, or EOP) during which a PEFA 

or IFA was generated, A inhibits operation of the data/ address field; that is, it does 

not store it as data or use it as a new address. A remains in this inhibited state until 

it receives a valid error-free address element. Buffered data, received prior to the 

error, may or may not be stored correctly. 

The lines involved in the storage access function of the interface are: 

1. From B to A 

16 data lines plus 2 parity lines 

3 function lines plus 1 parity line 

2 timing lines request from B (RFB) and an accept from B (AFB) 

2. From A to B 

16 data lines plus 2 parity lines 

1 parity error line 

1 illegal line 

2 timing lines request from A (RF A) and an accept from A (AF A) 

Transmissions from B to A start by B sending a pulse on the RFB line followed, after a 

defined interval, by pulses representing the desired 1 bits on the data lines, function lines, 

and parity lines. When A checks the received parity and legality of the function and is ready 

to receive another transmission, it returns a pulse on the AFA line followed, after a defined 

interval, by pulses as appropriate on the parity error and illegal lines. 

A transmission from A to B is started by A sending a pulse on the RFA line followed, after 

a defined interval, by pulses on the data lines, illegal line, and parity error lines repre

senting the desired 1 bits. When B is ready to receive another transmission and accepts 

this transfer, it replys with a pulse on the AFB line. 

A typical sequence involving the reading of one word from storage would be as follows: 

B to A function 

B to A function 

(read), data = (most significant half of address field) 

(null), data = (least significant half of address field) 

(Pause for A to access storage) 

C-4 

A to B, most significant half of data word 

A to B, least significant half of data word 
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The details of the meanings of parity errors and illegal functions are discussed in 

subsequent paragraphs of this section. In block operation, the address and function 

are only sent to A at the beginning of the block and from that point all transmission 

consists of data words until B ends the operation. During block transfer operations, 

the rate of transmission is regulated from either the A or B element by means of the 

timing lines. 

COMMUNICATION WITH SOFTWARE 

In performing its defined function, B accesses storage areas within A independently of 

software operations within the system. At some points, the functions of A and B must 

coordinate with each other (without stopping data transfers to do it) in order to signal 

new tasks to be performed or old tasks completed. This part of the interface trans

mits system functions such as master clear, autoload, start new task, and interrupt. 

Some of the system functions required are generated by operator action and some by 

direct software or hardware intervention. 

The lines involved in this function of the interface are: 

1. From B to A; 1 interrupt line 

2. From A to B; 2 control lines, 1 control strobe line 

Communication from B to A is achieved by B placing a message in a defined storage 

area and a pulse on the interrupt line. It is assumed that an interrupt pulse received 

by A will be directed to the appropriate system routine by circuits within A or higher

level equipment in the system. 

A communicates with B by sending a pulse on the control strobe line followed, after 

a defined interval, by a pulse or pulses on either or both of the control lines. A 

control strobe pulse which is not followed by at least one pulse on the control lines is 

defined as an invalid sequence. As a result, any of three valid control codes may be 

present and are defined as follows: 

Channel flag 

External flag 

60405000 A 

A message for B has been placed in the pre

defined message area. 

This code indicates that B should master clear 

and enter an autoload sequence. 
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Suspend Stop using the interface for any further transfers 

and go into a standby mode. (Refer to Descrip

tion of System Control Codes in this appendix for 

details.) 

LINES ACROSS THE STAR DATA CHANNEL 

From A to B (25 lines): 

DFA (0-15) 

DPFA (0, 1) 

RFA 

AFA 

PEFA 

IFA 

CSFA 

CFA (0, 1) 

From B to A (25 lines): 

DFB (0-15) 

DPFB (0, 1) 

RFB 

AFB 

FFB (0-2) 

FPFB 

IFB 

Data from A (16 lines) 

Data parity from A (2 lines) 

Request from A 

Accept from A 

Parity error from A 

Illegal from A 

Control strobe from A 

Control lines from A (2 lines) 

Data from B (16 lines) 

Data parity from B (2 lines) 

Request from B 

Accept from B 

Function lines from B (3 lines) 

Function parity from B 

Interrupt from B 

DEFINITIONS OF LINE FUNCTIONS 

A general description of line functions is given in the following paragraphs, but for a 

detailed description of the use of these lines to form a sequence, refer to Star Data 

Channel Interface Elements and Sequences in this appendix. 

DATA FROM A (DFA) 

DFA consists of a group of 16 pulsed lines, DFAO to DFA15, DFAO being the most 

significant. DFA lags RFA by a defined time. (Refer to Timing Rules.) 
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DATA PARITY FROM A (DPFA) 

DPF A consists of two pulsed lines transmitted with data from A. DPF A forms odd 

parity with DFA, bits 0-7 and DPFAl forms odd parity with DFA ,bits 8-15. 

DATA FROM B (DFB) 

DFB consists of a group of 16 pulsed lines, DFBO to DFBl 5, DFBO being the most 

significant. DFB lags RFB ·by a defined time. (Refer to Timing Rules.) 

DATA PARITY FROM B (DPFB) 

DPFB consists of two pulsed lines transmitted with data from B. DPFBO forms odd 

parity with DFB, bits 0-7 and DPFBl forms odd parity with DFB, bits 8-15. 

REQUEST FROM A (RF A) 

RFA is a single pulse from A to B which precedes the data, parity error, and illegal 

pulses by a defined time. 

REQUEST FROM B (RFB) 

RFB is a single pulse from B to A which precedes the data, B functions, and B 

function parity pulses by a defined time. (Refer to Timing Rules.) 

ACCEPT FROM A (AFA) 

AF A is a single pulse from A to B which acknowledges the receipt of a request from 

B and its associated function and data. AF A precedes the illegal and parity error 

indications by a defined time. (Refer to Timing Rules.) 

On transmission of AF A, A can accept a new request from B. 
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ACCEPT FROM B (AFB) 

AFB is a single pulse from B to A which acknowledges the receipt of request from A 

and its associated data, parity error, and illegal indications. 

On transmission of AFB, B can accept a new request from A. 

PARITY ERROR FROM A (PEFA) 

PEFA is a pulse from A to B which indicates one of two conditions. 

1. When the pulse is associated with an accept signal from A (AFA), the data or 

function last received from B had incorrect parity. 

2. When the pulse is associated with a request signal from A (RFA), an error 

has occurred within A (memory parity). 

PEF A lags the accept or request from A by a defined time. (Refer to Timing Rules.) 

ILLEGAL FROM A (IFA) 

IF A is a pulse from A to B associated with an accept or request signal from A which 

indicates that A has rejected the last requested function or that an error has occurred 

in the sequence. 

IF A lags the accept or request signal from A by a defined time. (Refer to Timing 

Rules.) 

FUNCTION FROM B (FFB) 

FFB consists of three pulsed lines transmitted with data from B. These lines are 

coded to identify the function of the request from B. 

INTERRUPT FROM B (IFB) 

IFB is a pulse from B to A which sets an external interrupt flag in A. 
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CONTROL STROBE FROM A (CSFA) 

CSFA is a pulse from A to B which precedes the control signals from A by a defined time. 

(Refer to Timing Rules.) 

CONTROL FROM A (CFA) 

CFA consists of two pulsed lines from A to B which are coded to indicate control functions 

from A. CFA lags the control strobe from A by a defined time. (Refer to Timing Rules.) 

STORAGE FUNCTIONS FROM B 

TABLE C-1. STORAGE ACCESS FUNCTION CODES 

FFBO FFBl FFB2 Function 

0 0 0 Null 

0 0 1 Read (one word) 

0 1 0 Write 

0 1 1 Special function 

1 0 0 Data 

1 0 1 Block read 

1 1 1 End of operation 

1 1 0 Write reverse 

ADDRESS FIELD AND BYTE SELECTION 

Those functions which present a storage address on the data lines use a 28-bit right-justified 

word address. Byte selection bits 0 through 3 (BSB0-3) are transmitted on DFB0-3 with the 

most significant 12 bits of the address on DFB4-15. The address is the address of a 32-bit 

word. 

Byte selection bits are zero except during write or write reverse sequences. During write 

and write reverse, the first data word transferred is subject to byte selection. If BSBO 

equals 1, byte 0 of the first data word is not written into ~torage and the corresponding byte 

position in storage remains unchanged. 

Similarly, if BSBl, 2, and/ or 3 equal 1, it indicates that bytes 1, 2, and/ or 3, respectively, 

of the first data word are not to be written into storage and their corresponding byte positions 

in storage remain unchanged. Byte selection bits can be equal to 1 in any combination. 

60405000 B C-9 

I 

I 

I 

I 



Partial word operations resulting from the use of byte selection are executed by A such that 

other operations at the same word address from another functional unit do not cause lost data. 

Data words following the first 32-bit data word of write or write reverse sequences are 

unaffected by byte selection. 

DESCRIPTION OF FUNCTIONS 

All functions except null and data end the previous operation. 

Read (001) 

I 
This function instructs A that the data bus contains the highest order 16 bits of the next ad

dress field. The lower order 16 bits of the next address field are accompanied by null. The 

read function notifies A that one word is to be transferred from the specified address. 

Block Read (101) 

This function instructs A that the data bus contains the highest order 16 bits of the next ad

dress field. The lower order 16 bits of the next address field are accompanied by null. 

The block read function notifies A that several words will be transferred starting at the spec

ified address. The read address is automatically incremented within A with each data word 

transferred. 

Special Function (011) 

This function is used by B to perform special control or diagnostic procedures when both A 

and B have the facilities for their implementation. Specifically,, these functions are used 

only when B is to perform a special function other than normal input/ output. Uses of the 

function must be determined at both A and B before implementation. 

Write (010) 

This function instructs A that the data bus contains the highest order 16 bits of the next ad

dress field. The lower order 16 bits of the next address field are accompanied by null. 

The write address is automatically incremented within A with each data word transferred. 

Data (100) 

This function instructs A that the data bus contains the highest order 16 bits of a write data 

transfer. 

I 
Write Reverse (110) 

This function instructs A that the data bus contains the highest order 16 bits of the next ad

dress field. The lower 16 bits of the next address field are accompanied by null. 

C-10 60405000 B 



The write reverse function notifies A to write the data words which follow into consecutively I 
decreasing storage addresses at the specified address until B sends a nondata function code. 

The write reverse function allows data to be aligned on byte boundaries through the use of 

byte selection bits sent with the storage address. 

The write reverse address is automatically decremented within A with each data word 

transferred. 

End of Operation (111) 

This function notifies A that the current read or write function (if any) is ended and instructs 

A to store the data buffers (if any) associated with that function. The end of operation function 

should not be sent during a 32-bit word transfer. 

Null (000) 

Null accompanies the second half of an address field or data word. 

TABLE C-2. SYSTEM CONTROL CODES 

Line 1 Line 2 Function 

0 0 Invalid 

0 1 Channel flag 

1 0 External flag 

1 1 Suspend 

DESCRIPTION OF SYSTEM CONTROL CODES 

System control codes (Table C-2') are transmitted to B by sending a pulse on CSFA 

followed,, after a defined time, by pulses representing 1 bits on CFAO and CF Al. 

Element B must interpret the two-bit code thus received as follows: 

Invalid (00) 

This code indicates that a malfunction has occurred in the control transmission 

and B must assume that a suspend code was intended and then generate an interrupt 

to inform A of the malfunction. 

Channel Flag (01) 

This code indicates that a message concerning normal communications from the 

system software has been placed in the prearranged area in storage. 

External Flag ( 10) 

This code indicates that B should master clear and enter an autoload sequence. 
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Suspend (11) 

This code indicates that B should immediately stop using the data channel, that is, 

send no more pulses. Normal operation can be resumed by A sending a channel 

flag code to B. 

TIMING RULES 

The lines RFA, RFB, AFA,and CSFA are used to strobe information pulses occurring 

on other lines of the interface. This mode of operation minimizes the time interval 

during which spurious pulses can be accepted by the receiving logic. Figure C-2 

shows the specified relationship between the timing pulses and information pulses. 

RFA,AFA, RFB, CSFA r©l--------
1 

I 

INFORMATION LINES l R51 ____ _ 
~ 
I 

RECEIVING WINDOW : I 
~k@~ 

(D 15 nsec MIN., 35 nsec MAX. PULSE WIDTH MEASURED AT TRANSMITTER 

® 35 nsec MIN., 60 nsec MAX. MEASURED AT TRANSMITTER 

® 22 nsec MAX., MEASURED AT RECEIVER 

~ 88 nsec MIN.' MEASURED AT RECEIVER 

Figure C-2. Timing Relationships 
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CHECKING 

The responsibility for monitoring and acting upon error situations whenever they are 

detected rests with B. Hence, B has to be notified of all error conditions that A 

detects even though A may have logged the error condition. 

DA TA AND ADDRESS ERRORS 

If a memory parity error is detected in A, the parity error line is pulsed following 

I 

the next RFA signal. If a parity error is detected in data or address from B, the I 
parity error line is pulsed following the next AFA signal. 

FUNCTION CHECKING 

The function lines from B are accompanied by an odd parity indication (FPFB). If A detects 

a parity error in the function, the parity error from A (PEFA), and illegal from A (IFA) 

lines are pulsed with the next AFA signal (IFA is optional). I 
Control lines from A are checked for the code of 00. Since A never intentionally trans- I 
mits this code, B reacts in the manner prescribed for the suspend code if the 00 code 

is received. Receiving this invalid code means that a pulse or pulses was or were lost 

and obligates B to inform A of the malfunction via the interrupt mechanism in addition 

to B's reaction to the suspend code. 

FUNCTION VALIDITY 

A function parity error or illegal function translation discovered in A is passed to B 

by a pulse on the illegal line (IFA) following the next AFA signal. The only lines 

which are continually monitored and hence susceptible to single spurious noise pulses 

are: 

RFA 

AFA 

RFB 

AFB 

CSFA 

IFB 
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Of these signals, IFB is the only signal that cannot be checked by other means. 

I STAR DATA CHANNEL SEQUENCES 

This subsection contains information on the read and write sequences passing through 

the STAR data channel between A and B interfaces. 

I WRITING N 32-BIT WORDS INTO SEU OR ID....P MEMORY 

I 

I 

I 
I 

I 

Control Line Function Data Transferred Indication 

1. RFB Write DFB - MS 16 bits 
of address 

2. .AFA IFA, PEFA (1) 

3. RFB Null DFB - LS 16 bits 
of address 

4. AFA IFA, PEFA (1) 

5. RFB Data DFB - MS 16 bits 
of data 

6. AFA IFA, PEFA (2) 

7. RFB Null DFB - LS 16 bits 
of data 

8. AFA IFA, PEFA (2) 

Repeat steps 5, 6, 7, and 8 (N-1) times 

9. RFB 

C-14 

Read 

Write 

End of operation (ends operation) 

Block read 

Write reverse 

NOTES 

PEFA (1) indicates a function or address parity error. 

N= 1 is allowable. 

PEFA (2) indicates a function or data parity error. 
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READING N 32-BIT WORDS FROM SBU OR HLP MEMORY 

Control Line 

1. RFB 

2. AFA 

3. RFB 

4. AFA 

5. RFA 

6. AFB 

7. RFA 

Repeat 

8. RFB 

60405000 B 

Function 

Block read 

Null 

Data Transferred 

DFB - MS 16 bits 
of address 

DFB - LS 16 bits 
of address 

DFA - MS 16 bits 
of data 

DFA - LS 16 bits 
of data 

steps 6 and 7 (2N-2) times 

RFB terminates read. 

Continue according to function • 

NOTES 

Indication 

IFA, PEFA (1) 

IFA, PEFA (1) 

IFA, PEFA (2) 

IFA, PEFA (2) 

PEFA (1) indicates a function or address parity error. 

PEFA (2) indicates a memory parity error in A. 

N=l is allowable. 
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