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3.0 - REQUIREMENTS

The 7300 Processor shall meet the Tequirements as stated.
within this Section. S

The 7300 Processor shall support the Main Storage facility
referenced in Section 2.1 and shall conform to the

- Address, Data and Control Signal conventions as described
within that applicable document. , -

3.1 General Description

The Memorex 7300 Processor shall be defined as a '
- micro-program- controlled, I/0 oriented, Business Data
Processor as shown in Figure 1. - - .

The Central Processing Unit shall provide "multi-state"
processing and shall consist of five functional units
designated as Control Storage, Arithmetic Logic Unit,
Register File, Register Option and Timing/Control.
Operations within the CPU shall be performed, primarily,
in 16-bit parallel mode. ,

The 7300 Processor cabinet shall house the processor
elements which, in addition to the Central Processing
Unit and Main Storage, shall include Integrated Adapters
for communicating with Disc Drives, Line Printers,
Card Equipment, and various Terminal devices with the
~latter including a Keyboard/Printer for manual entry and
"hard copy" display of data. Binary data entry and
display shall also be possible from the 7300 - System Control
Panel which shall be mounted on the front of the 7300
Processor Cabinet. . , , '

- Communications with Disk Drives and Terminal devices shalil
be handled by the Integrated File Adapter (IFA), and the
Integrated Communications Adapter, (ICA), respectively.

. Communication with other types of I/0 equipment shall be. °
effected by means of I/0 Channel(s), either via adapters
within the 7300 Processor cabinet or through compatible
external controllers. . '

See Figure 1 for the 7300 Processor Block Diagranm.

See Figure 2 for the approximate placement of Processor.

elements within the 7300 Cabinet.

Form 400224
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Processor Organization

- The Centréthrocessing Unit shall be capable of assuming

any one of ten unique "states" as determined by the
output of a Resource Allocation Network. B

Eight of these Processor States, designated 0 through 7,
shall be unique by means of the assignment of registers
within the Regist.ur File. ' This assignment of Registers

+ shall be accomplished such that normal Micro-command

execution in one of these Processor States shall not

affect the contents of those registeérs assigned to the
remaining Processor States. Thus, the implementation
of Processor States 0 through 7 shall be accomplished

 primari1y by means of partitioning the Register File.

For each of these eight Processor States, the registers
assigned, and normally reserved exclusively for their use,
shall be referred to as "Dedicated Resources". All other
resources within the CPU for which no exclusive assignments
are made, shall be commonly available to all these SR
Processor States and shall be referred to as "Common

" Resources".

Figure 3 depicts the fundamental partitionihg of the
Register File. = : , '

The ninth state of the Central Processing Unit, designated
Console State, shall be unique as a result of functional
assignment to a portion of Control Storage. The Console
State shall access its assigned portion of Control Storage
in conjunction with certain switch settings on the ,300 .
System Control Panel. In addition, logic within the
Timing/Control area shall be reserved for Console State
usage in the case of operations which shall not be Micro-
command controlled, namely Control Storage Read and Control
Storage Write operations. : : ' '

The tenth state of the Central Processing Unit, designated
Null State, shall be unique to the extent that it shall
control -CPU operation in the absence of resource utilization
on the part >f the other nine Processor States. The

Null State shall require usage of the Timing/Control logic
only, for the purpose of resynchronizing resource require-
ment requests for Processor States 0 through 7 and the
Console State. ‘ : ' ‘

The minimum.duration of any one_ Processor State-shall be

an 800 n/s interval during which the execution of a
maximum of eight micro-commands shall be possible. This
interval shall be referred to as a ''major cycle". (The
number of Micro-commands which may be executed during a
major cycle shall be dependent on the nature of the

" Micro-command. themselves, up to a maximum of eight).

Foamn AANA S
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The maximum duration of any one Processor State shall be
‘determined according to the occurrence of resource
utilization requests, the priority of all such requests,
and the ability (under Micro-command control) of a..
Processor state to utilize consecutive major cycles. The
maximum duration of any one Processor State shall always
be equal to an integral number of major cycles. The
maximum duration of each major cycle shall be determined
according to whether a Main Storage reference is required,
whether the Error Correcting Code (ECC) Feature is present
when a Main Storage reference occurs and whether the
associated Processor State has met all the criteria for
corsecutive cycle operation. As a result, the maximum
duration of one major cycle shall be 1.2 u/s, with all

100 n/s increments from 800 n/s through 1/2 u/s being.
possible as determined by the combination (s) of the
conditions previously mentioned and as depicted in the
following chart. o e

ECC Feature Pfesent

—Main Storage Reference 4 _ o
tonsecutive Cycle Mode o A
4 Total Major Cycle Interval - 4—1

No |No |No .Eu].ELIEZ]ESLIf?4IE5:[_TnB:T—Eﬂ | -] .8 uss
No [No YesEOIEl[EZ|E3]E4‘§E5;E6[E7] 'Eg',Eg, : 1.0 u/s
No |Yes|No |[E0 [EO'[ E1 | E2 | E3 [E4, ES ] Ee| E7 ] . .9 u/s
No | Yes| Yes|[E0 | E0’] E1 J EZ [ E3 TE4]ES[ E6] EV ,TES [E9] 1.1 u/s
Yes| Yes| No ‘@[EO’LEO’/]EI [E2 T E3 ;'}34[ ES] E6 [E7 | 1.0 u/s
Yes| Yes|Yes||E0 | EO'[ EO’[ El [E2 | E3 i‘E4]» ES| E6 [E7 [E8[ E9] 1.2 u/s.

NOTES: 1. EO, E0’, E0”, and E1 through E9 represent minor cycle
. intervals of 100 n/s each. g
2. EO through E7 provide Micro-command execution.
3. E8-and E9 provide hardware operations associated with
Consecutive Cycle Mode operations. S 4
-4, E0/provides a hardware idler associated with Main
Storage reference cycles. '
5. E0’provides a hardware idler associated with Main
" Storage reference cycles in the presence of the ECC
Feature. .

Figure 4 depicts the fundamental timing sequence involved
in a Multi-State Operation involving Processor States 0
- through 7, without priority, and using minimum interval

major cycles each.
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3.1.2 -Registér File )

The Regiéter Fi1e
designated as follows:
-Basic Register File ‘

Extended Register File,
Extended Register File,
Extended Register File,

Three of these major grou
for the purpose of creati
to Processor States 0 t

pP3
ng

ENGINEERING SPECIFICATION

shall be div

Arough 7.

ided into four major groups

Gfoup I
Group II
Group III

shall be further partitioned
dedicated resources corresponding
For a diagram depicting

Register File organizat

ion, see Figure 3,

a. The Basic Register File shall consist of 256 16-bit

registers which are gener

al purpose and under Micro-

command control only,
‘divided into 8 sets of
i to the 8 Processor Stat

of 8 columns by 32 rows.
shall pe conf
Processor Sta
command executio
Mode'" shall perm
the registers in
The Extended Register Fi
116 18-bit registers wn

under hardwgare

Eight of these registers

to Processor States 0 th

as "F Re istexg” with on
used. Tﬁe contents of t
a Processor State, shall
modification during the

a Processor State and, i
-shall be updated in the

the completion of the ma
Processor State, all und

remaining eight of these
one each to Processor st

b.

Th
32 registers each,
e
Logically, these registers

ined to the column-c
te of the CPU.

n referred to
it any Process
other Process

ich are sp
as well as

ese 256 registers shall be
corresponding
naving 32 Registers each.

shall be ar anged in .a matrix
Normal '

S

icro-command execution
orresponding to the

A special mode of Micro-
asf"BOundary'Crossing

Oor State to reference -

or State columns.

p I, shall consist of
ecial purpose and
Micro-command cont.ol,

all be allocated, one each
gh 7 and shall be designated
the right-most 16-bits being

le, Grou

sh
rou

icro-command
cated to
command,

ter after

be available for M
major cycle(s) allo
f altered by Micro-
appropridte F Regis
jor cycle allocated to a .
er hardware control. The
Registers shall be allocated, '
tes 0 through 7 and shall be.

a

designated as ""Pu Repi I5'. The contents of the
-appropriate Pu Register shall be hardware controlled
in a mannér similar to tha

the F Register.

t previously'described‘for
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However, the purpose
to Control Store Add

of the Pu Register shall be related
ress, Overflow/Link status and

Skip/Control Store Parity Error Status. For a diagram

depicting the timing
controlled sequences
the registers within

relationships of the hardware :
for F and Pu, see Figure 4. .Logically,
.this Group are arranged in a matrix

of 8 columns by 2 rows, . Normal Micro-command execution .

shall be confined to

the column corresponding to the

Processor State of the CPU. A special mode of Micro-
command execution referred to as "Boundary.Crossing Mode"
shall permit any Processor State to reference a single .
register in other Processor State columns per major cycle. .

NOTE:: Special conve
Pu by means of Micro
2 bit positions of P
Parity Error status
hardware control.

c. The Extended Registe
16-bit registers com
Two of these registe
"Brivileged Mode, (P
only and shall serve

ntions shall apply when addressing
-commands. Moreover, the left-most
u which relate to Skip/Control Storage

shall be reserved primarily for

r File, Group II shall consist of 10
monly available to all Processor States.

rs, designated "Tie Breaker (T)'", and
(PM)", shall be under Micro-command control

as general purpose, common Tresource

registers. ' The remaining eight of these registers shall be

under hardware as we
serve as varying, sp
Micro-command contro
this group must meet
the varying hardware

inputs and/or output

d. The Extended Registe
a maximum of 64 16-b
of the Register File
Integrated Adapters
Processor. (It is n

11 as Micro-command control and shall
ecial purpose, common resource registers.
1 of the special purpose registers within
special conventions as determined by
controlled functions performed at the

s of these registers.

T File, Group III shall consist of
it registers, architectually a part
but physically a part of the ,

and I/0 Channels within the 7300
ot.within the scope of this document

to describe the actual numbers, widths or functions of

the registers within
be provided by the a
For the directly add
shall be divided int
corresponding to Pro
16 registers each.

arranged in a matrix
command execution sh
_the column correspon

this Group. Such information shall
ppropriate documents in Section 2.1).
ressable maximum, these 64 registers
0 4 sets of 16 registers each,
cessor States 0 through 3, having
Logically, these registers shall be
of 4 columns by 16 rows. Micro-
all be unconditionally confined to
ding to the Processor State of the CPU.

NOTE: The Register Address, Data and Control Signai .

conventions for conmm

unicating with the Extended Register

File, Group III are provided in Section 3.2.4.
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 Register Option

The,RegiStef‘Option shall proiide the means for enhanciﬁg

the 7300 Processor by accomodatin« *ne following Selectable
Register Features: -

Relocation and Protection Feature

Basic Storage Protection Feature

Job Accounting Feature ,

Error Correction Code Feature (Register Set)

Each of these Selectable Register Features shall be supported

within the Register Option through the implementation of a-
separate group of special purpose registers. However, the
Relocation and Protection Feature and the Basic Storage

- Protection Feature shall be mutually exclusive.

As a result of the highly specialized and dynamic
functional requirements on the part of all of these
features, the operations within the Register Option shall
occur primarily under hardware control. Micro-command
access to the registers within the Register Option shall

‘be effected only by means of special Main Storage reference

cycles and shall be allowed for all Processor States.

~a. The Relocation and Protection Feéture shall consist of.

a Seguent Tag File, a Segment Table, a Protection
Matrix and an Address-Mode Register. ‘

The Segment Tag File shall consist of 259 4-bit Tag
-Registers corresponding to left-most extensior~ . to
all 256 registers in the Basic Register File and

the Parity Error (PE), Console Address (CA), and .
- Console Data (CD) Registers in the Extended Register
File, Group II. The Segment Tag File shall provide
expansion of Main Storage Address capabilities from
65,536 bytes to 1,048,576 bytes.

- The Segment Table shall consist of 16 registers, each
containing 32 bits of logical significance. Segment
Table entries shall provide Main Storage ‘Address
relocation and Main Storage protection based on the
partitioning of Main Storage into a' maximum of 16
segments, (Each Main Ctorage Segment shall contain
256 bytes minimum and 65,536 bytes maximum).

Form 4002-2A
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The Access Protection Matrix shall consist of 16
16-bit registers and shall provide read and write

_protection for each Main Storage segment on a

Processor State basis.

The Address-Mode Register shall be a 16-bit register
and shall provide controls for both the relocation
and protection mechanisms on a Processor State basis.

The Basic Storage Protection Feature shall consist of

'3 16-bit registers referred to as "Bounds Registers".

This option shall provide Main Storage Protection,in
Pages of 256 bytes each, during Main Storage write
operations on the part of Processor States 5, 6, and 7.

The Job Accounting Feature shall consist of 8 32-bit _
registers corresponding to Processor States 0 through 7.
During each major cycle allocated to one of these
Processor States, the contents of the associated
32-bit register shall be incremented by one.

Error Correctibn Code Featufe (Register Set)

The Error Correction Code Feature shall be implemented
within Main Storage and shall be described by the :
appropriate document listed in 2.1. v

The Register Set, associated with ECC but accessed .

-as a part of the Register Option shall provide 4

16-bit quantities relevant to the serviceability
and availability aspects of Main Storage in the

presence of the ECC Feature.

Porm A0020A
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~ Arithmetic Logic Unit (ALU)

The Arithmetic Logic Unit shalil éonsist of those

‘régisters and logical networks required for implementation

of ‘the Micro-command repertoire,

All quantities read from the Register File under Micro-
command control shall use the ALU as the imnediate

'destination. All quantities written into the Register

File, under Micro-command contro s (with the exception of
the CSS Register), shall be generated by or transferred
by way of the ALU, . '

In addition to 1ts arithmetic and logical facilities, the
ALU shall accomodate the registers and data paths required
for the tramsmission of Main Storage Addresses and - the
tranSmission/reception of Main Storage Data, (Where .

registers within the Register Ootion are to be read or

written under Micro-command control, the Main Storage .
related facilities within the ALU shall also be used).

Operations between the Register Filc and the ALU as well
as operations internal to the ALU itself shall occur in
100 n/s or 200 n/s as determined by the nature of the
operation to be performed. The fundamental,execution time
of 100 n/s shall be referred to as a "minor cycle'. - When
operations.requiring 200 n/s are rerformed, two minor

. ¢ycles shall be used for execution,

The ALU shall contain the follpﬁing_Registers'and Networké;
a. Au: 16-bit Feeder Register, Multiple-inputs; ‘

b. Bu: 16-bit Feeder Register, Multiple-inputs.
¢. Forced Carry: Single Bit Adder Feeder, right-most
—  bit position. . S

d. Inner-Carry: 4-bit Group Carry Pegister providing

- correction parameters for decimal
arithmetic performed in Excess -3
notation. :

é. 5 Register: 16-bit Maiy Storage Address Register,
T byte addressing format. .

Form 4002-2A
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£. D Register: ‘ié—bit Register providing data to Main
T Storage during word and byte write
operations. -

g. .Shift Network: Left shifter, 32 bits wide, 0 to 15 bit
S : " positions per pass, end-off left-most,
zeros in right-most, Au/Bu format.

~h. Adder: 16-bit barallel, full add, four 4-bit Groups
T with inter-Group carries Micro-command ‘
conditioned for decimal arithmetic.

i. ALU Status: Ovérflow, Link, Au = Zero, Au = Bu, ,
" Au>Bu ‘algebraic, Au>Bu logical, Au<Bu
algebraic, Au <3Bu logical.

j. Bit Sense: _Au set or clear on bit position basis an-
T Au set or clear, left to right Scan including
a Bu adder. for scan result addition. -

k. Constant Generator: Immediate operand generator,
(including Processor State number).

1. ALU Fan-In: Multi-input, multi-format multiplexer -
' providing data.to_the_Register File durin;
write operations, (includes Boolean functions
for Au/Bu).

‘m. D Fan-In: ‘Three-input 16«bit'paralle1 nultiplexer
: providing tﬂe data p2th from Main Storage,
. the D Register, and the Register Ontion to
Au and the ALU Fan-In. o

See Figure 5 for a Block Diagram of the ALU.. .-

. Porm 400224



IMEMOREX ENGINEERING SPECIFICATION {22000

Equipment Group 19 o

3.1.5 Control Storage:
The Control Storage facility shall be divided into two

major areas referred to as "Control Storage proper" and
the "Address Table'. : . : ,

ontrol Storage

a. roper shall consist of a maximum of
16,384, 14-bit words, ese -bit words shall be
‘treated as 16-bit quéntities in which bit positions
09 and 10 shail be unused and always in the clear

state). - -

Control Storage'pfdper shall be addressed by means of

~an address register referred to as "Su".

When the contents of Control Storage proper are to be
read, translated, and executed as Micro-commands, two
16-bit registers referred to as "Ful" and "Fu2" shall
buffer the output of Control Storage proper. Micro-
commands shall be duplicated in Ful and Fu2 and
horizontal parity checking shall be performed on the
contents of Fu2. Within FuZ, an even number of bits

in the set state shall constitute a Control Storage :
Parity Error with respect to Micro-command translation.

ontrol Storage proper shall be divided into a maximum of
4 groups of 4 words each. onsole State operations
which shall be perIormed under Micro-command control -

as selected and initiated at the 7300 System Control

Panel shall be confined to the first of these four groups.
However, locations in Control Storage proper re€ferred to
as "RNIO", R.NII"", "RNIZ", "CS-PE", ".MS-PE" and .
"Illegal Address" shall be defined within all 4 groups.
For a definition of all hardware generated, address
constants, see 3.5.

When the contents of Control Storage proper are to be
read but not treated as Micro-commands, the Control
Storage Scan iCSS! ReEister within the Extended Register
. File, Group shall buffer the output of Control Storage
proper. When such operations are performed for the
purpose of hardware ‘controlled checking, Control Storage
proper shall be divided into a maximum of 64 pages of
256 words each. Withir each 256 word page, longitudinal
parity checking shall occur. "Within each page an even
number of bits in the set state in any of the 14 individwal
bit position columns shall constitute a Control Storage '
Parity Error with respect to hardware controlled checking.

- Parm 400804
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ThevAddreés Table shali consist of a maximum of 1024,

'lo-bit words.

When the contents of the Address Table are to be read

under Micro-command control, the Address Table shall
be addressed by means of decoding the output of the
D Fan-In Network of the ALU. The. contents of the
Address Table location thus referenced shall be
checked for odd horizontail parity ‘and in the absence

of a parity error, the right-most 9 bits shall be

buffered into a register referred to as !"Pp'".

After completion of the associated major cycle, the
contents of the Pp Register shall be written into

the appropriate Processor State's Pu Register. 1In
this manner, the aforementioned Micro-command shall
utilize the Address Table to perform a Decode Branch -
without affecting access to Control Storage proper .
on the part of any other Processor State.

When the contents of the Address Table are to be -
read under hardware control, the Address Table shall
be addressed by means of the Su Register. When such
operations are performed, the direct output of the
Address Table shall be transmitted to the Console Data
Register Display indicators on the 7300 System Control

 Panel and simultaneously checked for odd horizontal

parity.

For a detailed description>of these sequences, see 3.5.

For a”quck Diagram of Control Storége, See . Figure 6.
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Main Storage

“'Main Storagé facilities for the 7300 Processor shall be

described by the appropriate ‘document 1listed in 2.1.

In addition to the conventional Address, Data and Control

signal requirements, the following. general statements shall

apply to the CPU/Main Storage. relationship within the

7300 Processor. ' _ o '

a. Word (16-bit) and byte (8-bit) operations shall be
supported, including the means for error checking

(and error correction in the presence of the ECC
Feature). : : '

b.. In_the absence of the Relocation and Protection

'EeaturE. the CPU shall address a maximum of 65,536
Dytes, . ' . . T )

c. In the presence of the Relocation and Protection
- Feature, the CPU shall address a maximum Of

T 098,576 bytes.

d. References to Main Storage Addresses not physically
present in the Main Storage facility shall result
in an "Out of Range'" condition and shall cause the -
CPU to perform a hardware trap of the associated
Processor State. See 3.5.2, item e.

e. The'CPU.shall provide allowances within the
Resource Allocation Network for "Refresh' cyclc
requirements on the part of the Main Storage facility,

f. To minimize the impact of Refresh requirements on.
CPU operation, the Main Storage facility shall be
‘capable of performing Refresh cycles independently
of, and in parallel with, CPU major cycles whenever _
such major cycles ‘do not involve Main Storage references
on the part of the CPU. - : ' '

“Ferm 4002-2A




3.1.7

(BS™ | o |
/U= ,O EX ENGINEERING SPECIFICATION |[—— P
- Equipment Group _ - At 2

Mumber 882000

‘Micro-Command Repertoire

Micro-commands catagorized into the following functional
classes. ’ ' S . :

The Micro-command Repertoire shall cdnsist of 65 basic -

Register File Read

Register File Write ,
Register File Read, Main Storage Related
Pegister File Write, Main Storage Related
Immediate Operand ‘ ' o
Shift :

Sense

Skip

Branch

Control

a. The Register File Read class shall provide 7 basic
Micro-commands including data transfers in both the
:true and 1's complement states. (Forced Carry Register
manipulation shall be used in. order to effect 2's
complement operations). These Micro-commands shall
each require 1 minor cycle for execution.

b. The Register File Write class shall provide 10 basic
- Micro-commands including direct data transfer, status

transfer, Boolean and additive operations. These
micro-commands shall each require 1 minor cycle for
‘execution except for those cases of additive and
comparative operations in which Adder and Comparator
_propagations, respectively, have not over-lapped the
execution of a previous Micro-command(s) and 2 minor
cycles for execution shall be provided under hardware
-control. _ : ,

c. The Register File Read, Main Storage Related class
shall provide 11 basic Micro-commands, each requiring
one minor cycle for execution provided they occur on
the proper minor cycles within a major cycle. :
Additional minor cycles shall be allowed under hardware
control so as to result in proper execution when such
Micro-commands are translated during minor cycles having
an improper timing relationship with Main Storage
operations. : ‘ ‘

d. The Register File Write, Main Storage Related class
shall provide Z-basic Micro-commands, each requiring
‘a minimum of 1 minor cycle for execution with the
same hardware controls for timing adjustments as . ‘
- .previously described for the Register File Read, Main
- Storage Related class. - : , : ' S
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The Immediate Operand ‘class shall provide 6 basic
Micro-commands including immediate operands in byte,
nybl and bit formats. These Micro-commands shall
each require 1 minor Cycle for execution.

The Shift'class-shall provide 4 basic Micro-commands
involving the use of Au/Bu and the Shift Network. ,
These Micro-commands shall each require 2 minor cycles

for execution.

The Sense class shai1 provide 4 basic Micro-commands
involving the use of Au/Bu, the Au Sense Network and
the Bu adder.  These Micro-commands shaii each require

2 minor cycles for execution.

The Skip class shall pfovide 8 basic Micro-commands
including Zero, non-zero, and bit sensing in Au as

~well as logical comparisons between

Au and Bu. These Micro-commands shall each require

1 minor cycle for execution when a skip is not performed
and 2 minor cycles for execution when a skip is performed.

The Branch class shall provide 6 basic Micro-commands
including Function Decode, Format Decode, Address

Constant and Partial Address branch capabilities.

a major cycle and 2 minor cycles if executed at any
aother time in the major cycle. The Format Decode
(Address Table) and Address Constant (RNI are.)

"branches»shall'require‘the remainder of the major
cycle in which they are read for execution, (1 to 8

minor cycles),

' bril-‘ovn 4002-2A
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3.1.8 . - Resource Allocation

Processor State determination shall be performed on a
major cycle basis by means of a Resource Allocation
Network. Thus, utilization of shared resources on the
part of dedicated resources within the 7300 Processor
shall be based on the inputs to,and subsequent outputs"
from this Resource Allocation Network for each major
cycle interval. . ' :
Without considering priorities, the Resource Allocation
Network receives resources requests (and allocates resource
utilization equally for. these requests) fr.~ the following
areas: . ' - - ; :

5
:

Main Storage: Refresh

Processor State 0: Busy Flip/Flop, Bit' 00 of B/A Register
Processor State 1: Busy Flin/Flop, Bit 01 of B/A Register
Processor State.2: Busy Flip/Flop, Bit 02 of B/A Register
Processor State Busy Flip/Flop, Bit 03 of B/A Register
Processor State 4: Busy Flip/Flop, Bit 04 of B/A Register
Processor State Busy Flip/Flop, Bit 05 of ‘B/A Register.
Processor State Busy Flip/Flop, Bit 06 of B/A Register .
Processor State 7: Busy Flip/Flop, Bit 07 of B/A Register

NGOV AsEWLN

Console State: Console Request Piip/Flbp'

Note: The B/A Register referred to as containing the

Busy Flip/Flops for Processor States 0 through 7 shall be
a special purpose, common resource register within the ‘
Extended Register File, Group II as previously designated
in 3.1.2. . . . . '

Each Main Storage Refresh request shall have unconditional
priority over all other resource- requests and shall -
result in a major cycle Null State, 800 n/s in duration.
This Null State shall also result from the absence of all
- resource requests as listed above. ' :

Priority allowances shall be made within the Resource
Allocation Network for Processor States 0, 1, 2, and 3 only,
‘with priority occurring in that order. Thus in priority
mode, any two Processor states within this group shall be
capable of obtaining equal utilization of the shared 4
resources to.the exclusion of all other Processor States
(except Main Storage Refresh requests). o
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The ability of a Processor State to utilize consecutive
major cycles shall effect resource utilization when
simultaneously operating in priority mode. Thus Processor
States 0, 1, 2, and 3 shall have the capability of ‘

obtaining exclusive utilization of the shared resources
(except for Main Storage Refresh operations). S

System Control Panel'(Consoie)

The 7300 System Control Panel shall provide the means for
manually monitoring and controlling operations within the

7300 Processor. The switches .and indicators on the Systen

Control Panel shall be effective only in conjunction with
associated hardware and Micro-command sequences within the
7300 Processor. ' : : ‘ '

The 7300 System Control Panel shall be divided into 4

.funtional areas as follows:

Operator Group

Programmer Group

Maintenance Group :
Communications Activity Display Group

Indicators within each of. these groups shall be active

at all times. Likewise the controls -contained within

the Operator Group shall be enabled at all times. _
However, controls within Programmer Group shall be enabled
only when the System Control Panel is in Program or Main-
tenance Mode and controls within the Maintenance Group
shall be enabled only when the System Control Pane:

is in Maintenance Mode.

‘a.  The Cperator Group shall provide the means for applying.

and removing power to the Processor, selecting and .
initializing Reset/Load and ‘Auto-load sequences,
disabling the Console Alarm, adjusting the Console
. Speaker Volume and clearing Processor and 1/0 Fault
indications. In addition, Lamp and Alarm tests may-
be performed by means of a control within the Operator
Group. - : :

'b. The Programmer Group shall provide the means for

controlling and monitoiing Processor State activities
within the 7300 Processor. : S :
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c. The Maintenance Group, in conjunction with the Program
Group, shall provide the means for controlling and
monitoring fault isolation procedures and operations

within the 7300 Processor.

d. The Communications Activity Display Group shall provide
the means for monitoring the activities performed by
the Communications Channels within the 7300 Processor.

Throughout the remainder of this specification; the
System Control Panel shall be referred to as the Console,
for the sake of brevity. ' :

- Implementation

The 7300 Processor shall utilize Transistor-Transis.: r»

Logic (TTL), and both bipolar and metal-oxide-semiconuictors
memories. Except for MOS Main Storage, all semiconductors
in the machine shall be silicon devices. Small (3SiI),

‘medium (MSI) ‘and large (LSI) scale integration shall be

used.

The design of the machine shall utilize conservative worst.

‘case design rules and modular construction to enhance
‘reliability, availability, and serviceability.
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However, the implementation of the addreséing mechanism
shall confine the 7300 Processor to addressability

Grour IIT addressability to only the associated Processor
States 0 through 3, all‘registers‘within the Register
File shall be]numerically designated in hexadecimal
notation conforming to "Boundary Crossing 'fode format.

00 ' 06 07 08 09 109 11 12 13 14 15
NOT USED | F'E : STATE | REGISTER. 7

referred to as being in the clear state for the purpose
of 16-bit hexadecinal nctation, ‘ » '

Bit 07 in the Clear state shall specify the Basic
Register File ang in the set state shall specify the
Extended Register File. .

Bits 08, 07 and 10 shall specify the Pfocessor State
number when apolicable. - '

Bits 11, 12, 13, 14 and 15 shajy specify the Register
nunber within the Basic or Extended Group as snec: "jed.

. by Bit 07 and for the appropriate Processor State as’

specified by bits 08, 09 and 10 where applicable.

The storage facilities within the Register File shali be
volatile in»nature, i.e. the contents of the Register

File shall be 1lost when power is removed. Moreover, the
contents of the Register File shall be unpredictable and _ :
undefined after power is applied except for those registers’ .

sequence, With the exception of the Extended Register File,
Group III, the effects of System Reset on the Register.

~ File are described in 3.10.3.38. For' the effects of System

Reset on the Extended Regizter File, Group III, see the
appropriate document listed in 2.1, :

¥here Register File characteristics are associated with only
pParticular Mitro-commands, these Micro-commandsshall be
referenced by ~mnemonics, Each mnemonic is associated
with an individual*Micro-command as described in 3.8.3

. through 3.8.1 2,
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3.2.1 BasicvRegiSter File

The Basic.Register File ‘shall consist'bf 256 16-bit
registers, 32 registers each for Processor States 0 through
7, using the'following hexadecimal notation, inclusively: -

Processor State . Register Numbers
' 0 0000—>001F '
: o 0020—>003F
0040—>005F
0060—>0C/F
0080—>009F
00A0—>00BF
00C0—>00DF
00E0 —>00FF

NG AL N

The registers within this group represent ceneral rurrose
~Tegisters under Micro-command control only, dedicated to
the approrriate Processor States as shown, -

For the purpose of recording status conditions under v
Micro-command control (CMP, CMU, RNI1 and RNIZ‘Micro-commands)
"the left-most g-bits of any register in the Basic Register
File may be written without affecting its right-most g-pijts.

System Reset shall not affect the registers within the
Basic Register File., ' ‘ : *

- For. each Prdcessdr‘State, Registers 1E and 1F within the
Basic Register File shall be special to the extent that
their direct ‘ficro-command use in addressing !lain Storage
(Ls1, LS2, LSE, LSF) shall result in hardware operations
during the associated major cycle such that registers
within the Register Option shall be referenced in lieu of
Main Storage ‘ ' g , ' :

3.2.2 Extended Register File, Group I

The Extended Register File Group I shall consist of ?
18-bit registers, 2 registers each for Processor States
0 through 7. These registers shall be designated as

F and Pu for Processor States 0 through 7 using the
following hexadecimal notation:

Processor State .  F Register Pu Register

-0 - o 0100 0101 '
1 0120 - 0121
2 0140 _ 0141
3 - 0160 0161
4 0180 _ 0181
5 01A0 01A1
6 01cCo . 01C1
7

01E0 - 01E1
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F Register

The left-most 2.bits of“each of thése 18-bit Registers
shall be unused. ' ) ' :

a. The contents of the appropriate F Register shall be
.read in advance of the major cycles allocated to
Processor States 0 through 7 by means of a hardware ‘
controlled minor cycle referred to as R1, (When one of
these Processor States utilizes consecutive major
cycles, the R1 operation shall not be performed). .

b. Once read, the contents of the appropriate F Register
"shall be held throughout each major cycle in a common
resource register, also referred to as F, in the Timing/
Control section of the 7300 Processor. Thus the
‘contents of the appropriate F Register within the
Extended Register File, Group I shall be immediately
available for Micro-command modification during each
of the minimum 8 minor cycles comprising a major.cycle
(referred to as EOQ through E7). The contents of the
common resource F Register shall be capable, under
Micro-command control, of direct participation in the
. formation of register numbers, shift counts, branch
~addresses, and bit position values as described in
3.8.1. In addition, the contents of the common resource
F Register shall be capable of modifying the bit
position within the adder from which the Link status
bit is derived as described in 3.4.7.2. o

Micro-commands which address the F Register i. Normal
~Mode, (Not Boundary Crossing Mode) shall utilize the
common resource F Register. Any such Micro-commands
performed for the purpose of writing the F Register,
(such as CLR, RNI1, and RNIZ), should not be performed
during the first minor cycle, E0O, of a major cycle :
since such orerations may lead ‘to machine malfunctions
in the course of executing hardware controlled ‘
‘multi-state sequencing. ’ o

Micro-commands which address’ the F Register in Boundary
Crossing Mode shall utilize the appropriate F Register
within the Extended Register File, Group I, provided
such Micro-commands are executed during minor cycles

E3 or E4. Any such Micro-commands executed in minor
cycles other than E3 or E4 shall not be hardware
-supported and may lead to invalid results..
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€. For those major cycles in which Micro-command execution
involves the writing of the common resource F Register,
the contents of the associated Extended Register File,
Group I, F Register shall be appropriately updated
after the completion of such major cycles allocated
to Processor States 0 through 7. This operation shall
be performed by means of a hardware controlled minor
cycle referred to as W1, - o :

Pu Register

" Each 6£'fhe 8 Pu Registers,shall be formatted as follows:

00 01 02 _ ___15
|E~l S | O ] LT Contyol Storage Addres§7

The left-most 2 bits shall be hardwvare controlled status
bits relating to Control Storage Parity Error and -Skip
conditions, designated E and S, respectively. These bits
shall be inaccessible for Micro-command Control purnoses
except in the case of Micro-commands which address Pu
for the purpose of performing write references in
Boundary Crossing Mode. ‘Such Micro-commands shall clear
~both of these status bits. :

Bit positions 00 and 01 shall provide Overflow and Link
Status, respectively, and are arithmetically defined

.in 3.4.7.

Bit positions 02 through 15 shall provide a Control
Storage Address for Control Storage proper only.

a. The contents of the annropriate Pu Register shall -
be read in advance of the major cycles allocated to
Processor States 0 through 7 by means of a hardware
controlled minor cycle referrsd to as RO. (Vhen

- one of these Processor States utilizes ccnsecutive
major crcles, the RO operation shall.be effective during
minor cycle E8 and shall use the contents of the Pp
Register in 1lieu of Pu, provided the previous major
cycle did not involve the execution of a CIO01 or
- CI0Z Micro-command which resulted in the .suppression
~.of Pp). . . S : S o
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Once read, the contents of the ppropriate Pu Register
shall be held throughout each major cycle in a common
resource register referred to as Su, the Control

Storage Address Register. Thus, the contents of the

' Tecording arithretic status during each of the minor

Cycles comprising a major cycle.

The Control Storage Address portion of Su, Bits 02

_through 15, shall be ingremented by one under hardware

control whenever eéxecution of successive Micro-comnands

'1s required as a result of in-line Micro-code. Like-

wise, only these bits within Su shall be capable of
alteration for the accomplishment of branch operations
under Micro-command control whether for explicit
functions 1imited to FNJ, FRJ, FZ.J, JMP, RNI1 and RNI2-

“or for impllcit‘functlons_limited to CLR, STA, STB,

and AND providing the Pu Register is addressed in
Normal Mode, (Not Boundary Crossing Mode).

The Arithnetic Status portion of Su, Bits 00 and 01,
shall reflect Overflow and Link conditions relative to
the eéxecution of each DSUM~Micro-command. The ‘Overflow

and,L}nk status bits shall also be clocked by each

the common resource F Register is not equal to 50, 51,

52, or 53 in hexadecimal notation. (The clocking

of current arithretic status shall also be conditioned

by the DIG and CCRC Micro-commands as described in 3.8.7).

Micro-commands which address Pu in normal Mode for the
purpose of performing a read reference shall obtain
the Address portion of Pu from the common resource

Pp Register (the last Blockpoint Address) and the ,
Arithmetic Status portion of Pu from the Su Register.

Micro-commands which address the Pu Register in
Boundary Crossing Mode shall utilize the appropriate

Pu Register within the Extended Register File, Group I,
provided such Micro-commands are executed during minor
cycles E3 or E4. Any such Micro-commands executed in
minor cycles other than E3 or E4 shall not be hardware
supported and may lead to invalid results, (When

Boundary Crossing Mode for the purpose of performing

. a write reference, the.effectlveness,of-the operation .
shall be conditioned by the "Housekeeping" function

described in itenm c.
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C. The contents of the associated Extended Register File,
- Group I Pu Register shall be appropriately upndated
after the cormnletion of each major cycle allocated
to Processor States 0 through 7 by means of a hard-

involving the execution of a CI01 or CI02 Micro-
command which resulted in the Suppression of Ppn),

Micro-commands-which address thce Extended Register File,'
Group I, F and Pu Registers shall be limited to CLR,
STA, STB and AND vhen performed in Boundary Crossing Mode.

Extended Register File, Groun II,

The Extendcd Pegister File, Group II shall consist. of 10
16-bit registers rerresenting comaon resource facilities

for the Console State as well as Processor States @ through 7.
The State nuiber rortion of the Boundar- Crossing liode

address format shall not be apnlicable for these reristers
since any combination of these 3 bits shall be allowed.
However, for the sake of Sinplicity these bits are

treated as being in the clear state for the purpose of
providing the following numerical designations in hexadecimal
notation. ‘ o

Register Name : Regisjgx_ngber
Busy Active (B/A) ‘ 0102 '
"Real Time Clock (RTC) ' 0103
Tie-Breaker (T) : . 0104
Parity Error (PE) . 0105
Control (C) ‘ 0106
Privileged Mode (PM) 0107
 Boundary Crossing (BC) = 0108
"Control Storage Scan (CSS) 0109
Console Address (CA) - 010A
Console Data (Cp) . 010B

NOTE: The Busy/Active (B/A) Register shall also be addressed
by numbers 0122, 0142, 0162, 0182, 01A2, 01C2 and 01E2, The |
equivalent-addressing anomaly shall also exist for the I

. Temaining 9 registers within this group.

Read references to the ALU under-Hicro-command control
shall be provided for all the registers within this group.,
Write references from the ALU under Micro-command control
shall be provided for all the registers within this groun .
except.the~Parity_Errort(PE),vReal Time Clock (RTC), and
Control Storage Scan '(CSS) Registers. o oo

Form 4002-24




MEMOREX

ENGINEERING SPECIFICATION

Number 582000

Sheet of

33

Equipment Group

3.2.3.1 Busy/Active Register (B/A)

gister referred
indic

This 16-bit re
Busy and Active Status
Processor St

Bit PositionDo 01 02 03 04 05 06 07

08 09

to as B/A shall provide

ations for each of the
ates 0 through 7. o

1011 12 13 14 15

Processor

0| 1[ 2. 3 4 s 6’ 7 o, 1
l : b

2 3 4 5 6] 7

State

Processor

“|Status 3 —BUSY AE

b

S

The Set outputs from the.
most byte of the B/A Regi
provide inputs to the Res
'in the form o
Processor Sta

be conditioned at
Network by a disab
~as described in 3.10.3.18.
The set outputs of the 16
" Regis
to th

. e Console Data Re
- described in 3,10.3.

7.

conditioned for Processor

State under Micro-command
set state.

or States 1, 2,

f resource requests on
tes 0 through

ter shall be available
gister

bit-by-

- cycle in which the associated Active

—ACTIVE———)

it position in the left-
ter (Busy Flip/Flops) shall

ource Allocation Network

the part of
7.

The Busy Flip/Flop for Processor State 4 shall
' the input
le associa

to the Resource Aliocation
ted with Breakpoint stop

bit positions of the B/A

for selection as inputs
Display indicators as

hall not pe hardware
States '5, 6, and 7 but shall

bit basis

and 3 the appropriate Busy
from the clear to the set
ontrol during any minor
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Each of the Busy Flip/Flops for becessor States

0 through 7 shall be provided with set inputs which
shall be appropriately ‘Console switch controlled
as described in 3.10.3.19 and 3.10.3.20. -

Each of the Busy Flip/Flops for Processor States

0 through 3 shall be provided with set inputs which
shall be enabled by the appropriate Request signal
supplied by Extended Register File, Group III controls

as described in 3.2.4.9, conditioned by the corresponding
Processor Control Select switch as described in 3.10.3.18
and disabled during minor cycles E6/E7 and E8/E9
associated with Consecutive Cycle operations.

- Each of the Busy Flip/Flops for Processor Ctaras 1,
2 and 3 shall be provided with set inputs whicn

shall be enabled by the appropriate Attention signal
supplied by Extended Register File, Group III controls

.as described in 3.2.4.10, enabled bv the clearsd state

of the appropriate,Active.Flip/Flop; conditioned by
the Processor Control Select switches described in
3.10.3.18, and disabled during minor cycles E6, E7,
E8 and E9. = C ' '

Each of the Busy Flip/Flops for Processor States 5, 6
and 7 shall be provided with clear inputs which

shall be enabled at the beginning of minor cycle E4

by the clear state of the appropriate Active Flip/Flop.
These clear inputs shall clear the appropriate Busy
Flip/Flop provided Micro-command execution begins at

. Control Store Address XOOXéﬁ for the major cycle
P

allocated to the associate rocessor State. This
clear input shall also clear the appropriate Busy
Flip/Flop when Cycle Step operation is selected by
means of the Console control described in 3.10.4.27,

Each of the Busy Flip/Flops for Processor States

0 through 4 shall be provided with clear inputs for
Stop/Step operations which shall be Console switch

controlled as described in 3.10.3.18 and 3.10.4.27.

Each of the Busy Flip/Flops for Processor States

0 through 7 shall be provided with clear inputs for
Breakpoint operations which shall be Console switch
controlled as described in 3.10.3.15 through 3.10.3.18.
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shall be enabled by the clear state of the appropriate
Active Flip/Flop when the execution of CIO1 and CIO2
Micro-commands on the part of the associated Processor
State results in the suppression of the Pp Register as
described in 3.8.12.5.

Each of the Busy Flip/Flops for Processor States :
1, 2, and 3 shall be provided with clear inputs which
shall be enabled when the execution of CIO1 and CIOQ2
Micro-commands on the part of the associated Processor
State results in the suppression of the Pp Register

as described in 3.8.12.5. , ) :

- right-most byte of the B/A Register (Active Flip/Flops)
- shall be under Micro-command control ‘only, ‘

Bit positions 13, 14 and 15 of the B/A Register,
corresponding to Processor States 5, 6, and 7 Active
- Flip/Flops, shall be provided with set and clear inputs.
.for Processor Run and Step/Stop operations which shall

.~ through 3.10.3.20.
'3.2.3.2  Real Time Z2lock (RTC)

The contents of this register shall be incremented by one
under hardware control every 1.6384 m/s. Each increment
.operation shall be syuchronous to the extent that 't shall

‘occur only during minor cycle E7. . -

- The contents of this register may be read but not written
‘under Micro-command control. Attempts to write this
~register by means of Micro-command :control shall result
"in no operation, (other than the clocking of the Pp Register

for Blockpoint purposes). Upon completion of the power-on
"Sequence the contents of this register shall begin incremen-
ting from an unpredictable initial count, not affected by

System Reset.

-~ For every tenth increment operation performed on the contents
of the RTC Register a set input shall be provided to the
Busy Flip/Flop for Processor State 4. This set input shall
be conditioned by the Console Executive Disable control
described in 3.10.4.26 and the sequence described in
'3.10.2.4 relative to Autoload and System Reset.
The set outputs of the 16 bit positions of the RTC Register
'shall be available for selection as“inputs to the Console
Data Register Display indicators as. described in 3.10.3.7.
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Tie-Breaker (T)

This 16-bit common -resource register'contained withih
the Extended Register File, Group II shall be under
Micro-command control only, . :

Parity Error (PE)-

The contents of this 16-bit register shall be under
Micro-comnand control for read but not write references.

Attempts to write this register under'Hicro-COmhana

‘control shall result in no operation (other than the

clocking of the Pp Register for Blockpoint purnoses).

Hlardware control of this register shall be such that,

in the event of detected addressing or data errors associated
with Main Storage references, the contents of this.

register shall provide the Physical ifain Storage

address of the last such error to occur. '

The input to this 16-bit register shall consist of a

Hain Storance Address only. This register shall be clocked
under hardware control when each of the conditions
described by items a through c have been satisfied and any
one or more of the conditions described by items d through
f have been simultaneously met. )

‘a. Minor cycle E7 of any major cycle in which a ;fain

Storage reference is performed, and

.b." The stateiof the Console control described in

3.10.4.16 is such that Storage Parity is not
disabled, and :

C. The address to which the lain Storage reference. is
- performed is not "Out of Bounds" as determined hy

either the Basic Storage Protection Feature or the
Relocation and Protection Feature, and ‘ .

d. The address to which. the Main Storage reference
is performed is not physically present in the System, .
(Out of Range), or. : )

€. The Main Storage reference cycle is a read operation
in the.absence of the ECC Feature, and invalid
parity is detected in either the left-most o6r right-
most data byte, or : : ' o

f. The Main Storage reference cycle is a read operation

in the presence of the ECC Feature, and an uncorrectable
"error is detected in either the left-most or right-
most data byte. ‘ '
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The set outputs of the 16-bit positions of the PE Register
shall be available for selection as.inputs to the Console
Address Register Display indicators as described in
3.10.3.4. S

NOTE: The address clocked into the PE Register shall
always be a Physical Main Storage Address regardless of
the absence or presence of the Relocation and Protection
Feature and regardless of the Console controls described
in 3.10.3.12 and 3.10.3.14. However, in the presence of
the Relocation and Protection Feature, the PE Segment Tag
Register within the Register Option shall contain the left-
most 4-bits required to completely define the 20-bit . .
Physical Main Storage Address at which the error .occurred

-as previously defined in items. a through f£.

Control (C)

This 16-bit register shall provide the controls for :
conditioning Priority Modes for Processor States 0 through 3
and enabling Consecutive Cycle Modes for Processor States
0 through 7. o '

-M‘ 1 2| 3 of 1] 2[ 3 0f 1] 2] 3 4 5 6 7

. ENALLE INVOKE | CONSECUTIVE
PRIORITY PRIORITY - CYCLE ENABLE

The contents of this fegister shall be under Mic s o-command

control for the purpose of performing read and write
operations from the ALU.

In addition, the Set outputs of the 16-bit positions of
this register shall be interpreted by the Timing/Control
section of the CPU for the purpose of providing Priority
and Consecutive Cycle Modes of operation for the associated

Processor States.

a. The Invoke Pfiority outputs of the C Regisfer shall

be conditioned at the input to the Resource Allocation

. Form 4002-2A
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The Enable Priority outputs of the ¢ Register shall
be conditioned at the input to the Resource Allocation

B/A Register and the appropriate Priority signals
supplied by the Extended Recister File, Group III

controls as described in 3.2.4.11. ~ Processor States for
which these signals are coincident after resyvnchronization
shall have the potential for disproportionatqu'greater

use of the common resources. See 3.9,

At the beginning of each Major cycle allocated to .
Processor States 0 through 7, the appropriate Consecutive
.Cycle Enable shall be taken from the ¢ Register set state
output and stored in a single common reso. vre Flin/Flop

next . successive najor cycle for the same Processor.

- State as the current major cycle.

Pri

Without respect to Priority !lode, the Consecutive

Cycle Enable shall hProvide the means for one of the
Processor States 0 through 7 to utilize consecutive
major cycles in the absence of resource utilization
requests on the part of all other Processor States.

With respect to Priority Mode, the Consecutive Cycle
Enable shall provide the means for one of the Processor
States 0 through 3 to utilize consecutive major
cycles in spite of the presence of resource utilization
requests on the part of Processor States 4 throuch 7
Or any other Processor State 0 through 3 of lower
priority. o ' :

See 3.9 for a further description of'Priority Yode,
Consecutive'Cycle ode and thEir'inter-dependencies.

vileged Mode (PM)

This 16-bit common résource register contained within

the

Extended Register File,fGroup I[I shall be under

Micro-command control only,

ﬂ‘m 400202
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Boundary Crossing (BC)

This 16-bit register shall,be undér'HicrOecommand control
for read and write references from the ALU. E

The set state outputs from the 9 right-nost bit positions
.shall be interpreted under hardwvare control during the
€xecution of ilicro-commands in Boundary Crossing !ode,
The general format for the BC Register is described

in 3.2. : ‘

The set out>uts of the 16 bit positions of the BC Register
shall be available for selection as inputs to the Console
Data Register Display indiqators as described in 3.10.3.7.

During the execution of Micrb«commaﬁds performed in
BoundaryvCrossing'Mode, the contents of the BC Register:
shall participate as follows: o

~d. The Basic Register File shall be addressed for the

Processor State designated by the BC Register, C
(Bits 08 through 10), at the register nunber resulting
~from the "inclusive or" of the BC designated register and
the Micro-command designated-register,(Bits 11 through
15), provided both the 3C Register, (Bit 07 clear), -

and the associated Micro-conmand, (Bits 06 and 07

clear) designate the Basic Pegister File.

b. The Extended Register File, Group I shail be addressed
- during ninor cycles E3 and E4 at the address designated
by the contents of the BC Register, (Bit 07 sliell
be set and bits 11 through 14 shall be clear within the
BC Register to effect the selection of a register within i
this group, Bits 08 through 10 designating Processor State].

c. The Extended Register File, Group II shall be addressed,
independently of Procéssor State designators, at the
register number resulting from the "inclusive or" of

~the BC designated register and the Micro-command
designated register, (Bits 12 "through 15), provided
the BC Register specifies the Extended Register File,
(Bit 07 set), and both the BC Register and the Micro-
‘command designators, (Bit 11 clear), specify Group II.
“hen unassigned registers within this groun (C, D, E,

~and F) are referenced for read operations, zeroes shall |
be supplied. No operation shall occur when unassigned
registers within this group are referenced for, write
operations. . IR .
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d. The Extended Register File, Group III shall be addressed
for the Processor State, 0 through 3, performing the
operation at the register number resulting fron the
"inclusive or" of the BC designated recister and the
Micro-commdand designated register, {(Bits 12 through 15),
provided the Micro-command designators speccify this
Group, (Bit 06, 07, and 11 set). The 3C Register does
not participate for this operation in bit positions
07 through 11 and the term "Boundary Crossing !Mode'
becomes somewhat of a misnomasr.

Boundary Crossing operations nct described in items a
through d shall be undefined. Morepover, i:~ite refererces
which address the BC Register in Brundary Cross..

- Mode shall not be hardware supported and may result

- in machine nalfunction.
Control Storage Scan (css) -

The contents of this 16-bit register shall be under Micro-
command control for read and write orerations. However, all
Micro-commands,with the exception of ROM,which -address the
CSS Register for the purpose of performing write orerations
shall result in clearing it. The ROM Micro-command shall
clock the output from Control Store prorver into the (SS
Register in a J:X fashion, i.e. for each bit position haviag
a set data input the clock shall cause the associated
Flip/Flop "to assume the set state when previously clear or
the clear state when previously set; for each Flin/Flop
having a clear data input the clock shall have no effect

on the state of the associated Flip/Flop. The data inputs
to the CSZ Register in the bit 09 and 10 positions shall be
confined by hardware means to the clear state,

The 'CSS Register shall be hardware controlled for clearing
and clocking purposes during Control Storage Read Operations
performed by means of the Console controls as described. in .
3.10.3.11. Moreover, the set outputs of the CSS Register
in all bit positions except 09 and 10 shall be hardware ‘
translated for the purpose of detecting invalid longitudinal

~parity as required by Console initiated operations described

in 3.10.3.11.

The set outputs of the 16 bit positions of ‘the CSS Register
shall be available for selection. as inputs to the Console
Data Register Display indicators as described in 3.10.3.7..
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" Each of the'16~bit positibns'of the CA Register shall be

'NOTE: When the cA Register is used under Micro-command contral
“the Console.controls, allowances for switch contact bounce
-Sequences as required.

Console Data (CD)

" The set outputs of the 16 bit positions of the CD'Register

NOTE: When the CD Register is used under Micro-command |

Number 282000
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Console Address (CA)

This 16-bit regisier shall be under Micro-program control
for the purpose of performing read and write operations
from the ALU. ' :

provided with a set input under Console control as
des;ribed in. 3.10.3.2. ' '

E
provided with a clear input under a single Console control
as described in 3.10,3.3.

in conjunction with the set and clear inputs available to

must be made in or by means of the Micro-command timing

This 16-bit register shall be-under‘Micro-program control
for the purpose of performing read and write operations
from the ALU. :

Each of.thé 16 bit positions of the CD Register shall pe
provided with a Set input under Console control as :
described in 3.10.3,5. '

Eaéh'of the 16 bit positions of the cb Registei shall be
provided with a, clear input under a-single Console control
as described in 3.10.3.6. :

shall be availabie for selection as inputs to the Console
Data Register Display indicators as described in 3.10.3.7.

control in conjunction with the set and clear inputs
available to the Console controls,-allowances for switch
contact bounce must be made in or by means of the Micro-
command timing sequences as required. :
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Extended Register File, Group III

The registers which make up this group are architecturally

4 part of the Register File but physically a vart of the .
Integrated Disk Adapter, Communications Adavoter and 'I/0
Channels within the 7300 Processor. The special

burpose, dedicated registers within this Group shall provid-.
varied Micro-command. and hardware controlled functions :z .
described by the appropriate documents listed in 2.1.

The common resources within the CPU shall provide the address,
data and control signal allowances recuired for implenentation
of the Extended Register File, Group III as described herein.
All signals for which the designated abbreviations are o
preceded by a plus (+) sign shall be active per the associatad
descriptions when in the logical 1 (high) state. Al1l signals
for which the designatedvabbreviations are preceded by a

-minus (-) sign shall be,active.per the associated descriptions

‘through 3, such that no more than two unit loads of the TTL1

3.2.4.1

when in the logical ¢ (low) state.

All signals originating within the CPU for. the purpose of
providing register address, data and control information

to the Extended Register File, Group III, shall be capable ]
of fanout to ten unit loads of the TTL1 Family as described
by the appropriate documents listed in 2.2, Moreover, with
the exception of phe Execute signals described in 3;2.9.1,

Family shall be required by any one Processor State for
any one CPU output signal.

All signals received by the CPU for the purpose of obtaining
data and control information from the Extended Register
File, Group III, shall not be required, on the part of the
CPU, to provide fanout capabilities in excess of two unit
loads of the TTL1 Family. Al1l such data and control signals
shall be independently generated by each of the four ‘ :
Processor States, 0 through 3,. and 'shall be individually
received and selected within the CPU on a Processor State

basis.
Execute

These 4 control signals from the CPU shall be abbreviated
*EXCT-0 through +EXCT-3 and shall individually correspond to
Processor States 0 through 3. o . :

Facm ANNLR S
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‘the interpretation of¢the~remaiﬁingsauﬁput3 \
the CPU (with the»eXCeptﬁon‘offtheisistétheSéf /0 .
signal destribed in '3.2.4.6), which shail be shared- by
Processor States 0 through 3 in accomplishi
mentation of the Extended Register Tile, Group III facilities,

‘The appropriate Execute signal shall be ad
major~cyele,allocatedfto“ProteszoﬁJStates.D
eéxcept. during minor cycles Eg and E9 associ
Consecutive. Cycle operations. . ... .
For timing relationships, see Figure 7.

3.2;4;2 Extended Register Nuzber

3;2;4.3 EXtended Register Oﬁt

These 4 register address Signals fron the CPU shall be

abbreviated +ERNG3-00 through +ERNG3-03 and shall C

représent a register number for-uhitﬁ’+ERMGS-OOMShald-be“Z* i

the left-most bit and +ERNG3-03 shall be the right-most bit. i
E i TR A S T Y

Theése signals shall'be_sharedfby,PIOCéBSET
and shall provide the means for srecifying-

-

control according to the descrintions in 3.

and 3.8.1.1, item c, for Boundary'crossing>aha Norhal Modes
respecmdvely;w»TheaFERN(B~£U”through *ERNG3-03" signalsct: Vi,
shall correspond to bit positions! 12 throeugh- 15, respectively,
of the Micro-command and BC Register formats., ’

For timing relationshins, see Fiéure_?.

Theséuiéiﬁata'signaIS‘from thé CPUtéhaii~be

*+ERO~00 through *E&O«lsuand*shall£ré?resént,thé{daka g1l
output from the ALU: Fan-in"Network  fir %hitﬁH+ERDi00”§ﬁhll

be the left-most bit and +ER0-15 shall be t
bit,

These signals shall be shared by Processor:
and shall previde the means for transferrin
ALU?to'thewEXtended‘Register File, Group II
Micro-command control. :

Sy R R A

For timing relationships, seevFigure 7. ¢

£ g

CRGE VLl e

IheSE’signaiszshall brovide the means for c

LA R B O S

tive  duri

Staress D thYoure ™ 3
' 2 T@2i$tér number
(1 of 16) as:designated under Format 1 Miero-earmor o "]

onditionfing.
sienals from

ng the' imple- ~res . .

ng each 1
- through: 3
ated with
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thryourk 3
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ébbféviafed
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3.2.4.4 Extended Register Write

This single control signal from the.CPU,shall,be abbréviated
+ERFG3WR and shall indicate. the execution of each Format 1

Mlcro-command'designating‘theAExtended Regi

ster File, Groun

III,for the purpose of performing a write reference.

This write control signal shall be shared by Processor Statss

0 through 3 and shall be active during all
which an AND, CLR, EOR, IOR, SDB, SDW, STA
command is executed for which the Externded
is designated according to 3.2.3.7, itém d
¢, for Boundary Crossing and Normal Yodes,
In the case of SDB and SDW !ticro-commands,

ninor cycles in

or =T3 Micro-
Register File

and 3.8.1.1, ite=
resvectively, However,
translated _. --

to ninor cycle ES during major cycles in which Main Storaze
. Or Register Option read references are nerformed, this _
signal shall not assume the active State until minor cycle E3.

For timing relationﬁhips, see Figﬁre 7.
3.2.4.5 Clocks |

These five control signals from the CPU sha
+CLOCK-00, +CLOCK-20, +CLOCK-40, +CLOCK-60
shall provide the means for establishing fi
tinmes during every minor cycle. o

These five timing control signals shall be

Processor States 0 through 3 and shall have
State leading edges separated by intervals

of the duration of the minor cycle as desig
~aforementioned abbreviations. Thus, the 1le
+CLOCK-00 shall occur at the beginning of e
+CLOCK-29 shall occur after 20% of each min

11 be abbreviated
and +CLOCX-80 and
ve uniaque nhase

shared by

their active
equal to 20%
nated by their
ading edge of
ach nminor cycile,
or cvcle has

expired, +CLOCK-40 shall occur after 40% of each minor

cycle has expired, etc. After the leading
clock signal shall renain active for an int
to 30% of the minor cycle duration,'subject
of +5% of the ninor cycle duration,;

3.2.4.6 System Reset I/0

This single control sighal from the CPU sha
*SR -10 and shall provide the means for esta
operating states ‘for control -and data mecha
within the Extended Register-File”vGroup II

edge, éach
erval equal ,
to variations

11 be abbreviated
blishing initial
nisms as required -
I facilities.
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~This control line shall assume the active state until the -
.completion of each power-on sequence,_during the initializatior
of each Reset/Load sequence provided the Console is not in
Maintenance Mode, during the initialization of each Auto-load
Sequence and during the depression of the Console System

Reset switch as described in 3.10.3.8. The Extended Register

- Out signals descrlbed.in 3,2.4.3zsh§11 be inactive for a

of 300 n/s after the System Reset I/0 signal has changed from
the active to the inactive state. Once active, the Systenm
Reset I/0 signal shall remain active for a minimum of 2 u/s.

All'output signals from the CPU shall be inactive during
the occurrence of the System Reset 1/0 with the exception
" of the Clock signals described in 3.2.4.5. - :

'3.2.4.7 Extended Register In

These 64 data signals to the CPU shall be divided into 4
sets of 16 parallel signals each, with each Set corresponding
to one of the Processor States 0 through 3. The set ‘
associated with Processor State 0 shall be abbreviated

- *ERI0-00 through +ERIQ0-15, The remaining 3 sets shall be -
similarly abbreviated such that the first numeric shall
correspond to the Processor State ( through 3) and the
second an<d third numerics shall correspond to the bit _
position (00, left-most through 15, right-most) within each
set. These input signals shall provide the means for per-

- forming data transfers from the Extended Register File,
Group III to the ALU under Format 1 Micro-command :ontrol,

During all major cycles allocated to Processor States 0

. through 3, the appropriate set of 16 signals shall be
selected from these. 64 input data signals and shall be
transferred to the ALU under Formal 1 Micro-command control
when read references are performed with the Extended ‘
Register File, Group III designated according to 3.2.3.7,
Item d and 3.8.1.1, Item c for Boundary Crossing and
Normal Modes, Tespectively.

_ For timing requirements, see Figure 7.

3.2.4.8 Extended Register Read |
This single control signal from the CPU shall be abbreviated
*ERFG3RD and shall indicate thé execution of each Formal 1

Micro-command designating the Extended Register File, Group
ITI for the purpose of performing a read reference. .

‘ Form 4OQM'A :
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This read control sicnal shall be shared by Processor

States 0 through 3 and shall be active during all minor
cycles in which a CLA, LAB, LAW, LAW\, LBL, LBW,. LBiW\,

LDB, LD¥, or LDW\ Micro-command is executed for which

3.2.4.9

the Extended Register File is designated according to
3.2.3.7, item d and 3.8.1.1, item ¢, for Boundary
Crossing and Norral Modes, respectively. v

For timing relafionships, see Figure 7.

Request

These 4 control signals to the CPU shall be abbreviated
-REQ-0 through -REQ-3, individually corres. rnding to

- Processor States 0 through 3. These signals :“ali provide

the means for dccomplishing resource utilizatio.. -esjuests
as originated on a Processor Stave basis within tne

. Extended Register File, Group III control logic.

These control signals shall be accommadated at the set ‘
inputs of the associated Busy Flip/Flops in the B/A fegister
as described in 3.2.3.1, item c. These set innuts shall

be resynchronized to the extent that they shall be disabled .
during minor cycles E6, E7,E8, and E9. L '

When the associated Processor State, 0 throuch 3, re-uires
a major cycle, the apnropriate Request signal shall be
active until a najor cycle is allocated as indicated by

~ the active state of the associated Execute signal described

3.2.4.10

in 3.2.4.1. Vhen the corresponding Request and Execute.
signals are simultaneously active, the allocation of an .
additional major cycle for the associated Prccessor State
shall depend on the timing of their simultaneity with
respect to resynchronization of the B/A Register as
described in 3.9 and Micro-command control effecting the
contents of the B/A Register during the current major
cycle as established by.firmwareiconventions for each
of the Processor States, 0 through 3. . ‘

Attention

These 3 control signals to the CPU shall be abbreviated
~ATIN-1, -ATTN-2 and -ATTN-3 corresponding to Processor
States 1, 2, and 3,respectively. These signals shalli nrovide
an additional means for ~accomplishing resource utilization
requests as originated on a Processor State basis within

‘the Extended Register File, Groun III control logic for

Processor States 1, 2, and 3.

Form ACOLRA
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These control signals shall be accommodated at the set
inputs of the associated Busy‘Flip/Flops in the B/A
Register as described ip 3.2.3.1, item C. These set innuts
-shall be resynchronized to the extent that they shall be
‘disabled during minor Cytles E6, E7, E8, and E9.

When the associated Processor State, 1 through 3, requires
a major cycle, the appropriate Attention signal shall

be active’ (but enabled at the set innut to the associated
Busy Flip/Flop only when the Corresponding Active Flin/
Flop is in the cleared state as described in 3.2.3:1,
"item ¢) untiil a major cycle is allocated as indicated by
the active state of the associated Execute signai .=
described in 3.2.4.1. ‘hen the corresponding Attention
and Execute signals are simultaneously active in the

the associated Processor State shall derend op the timing -
of their simultaniety with respect to resynchronization

of the B/A Register as described in 3.9 and Hicro-command
control affecting the contents of the B/A Register during
the current major cycle as established by firmvare conven-
tions for each of the Processor States,.o‘through»Sr

3.2.4.11 Priority

These 4 corn:rol signals to the CPU sha1ll be "abbreviated
+PRI-0 through +PRI-3, individually~corresponding to
Processor States 0 through 3, These signals shall provide -
the means for accomplishing disproportionately greater

use of the common resources on the part of Processy, States.
0 through 3 by means of establishing‘Priority Modes of oner-
ation on their behalf. These signals shall be originated
on a Processor Stdte basis within the Extended Register
File Group III control logic but shali be individnally
conditioned under Micro-command control only, by means of
the associated Enable Priority Flip/Flops in the C

Register as described in 3.2.3.5, item b, :

only when the associated Processor State has both its Busy
and Enahle Priority Flin/Flops in the set state, The
Coincidence of. these conditions shall be resynchronized
for each Processor State 0 thrrough 3,.at-theﬂinputs to

the Resource Allocation Network as described in 3.9.

~ Form 400224
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End of Transfer

These 4 control signals to the CPU shall be abbreviated
-EOT-0 throuch -EOT-3, individually corresponding to
Processor States 0 through 3. In the active state, these
signals shall provide the means for accomplishing an I/0
Exit during the execution of CIO1 and CIO2 Micro-commands
as described in 3.8.12.5. These signals shall be
originated on a Processor State basis within the Extended
Register File, Group III control Jogic. S

During each major cycle allocated to Prc~essor States

0 through 3, the state of the associated k.4 of Transfer
signal must be stable during, and for 200 n/. ~rior to,
the execution of CIOl and CIO2 icro-commands 1,. ~rder
to obtain predictable results. “hen the associated
signal is not synchronous to the extent just described,
the execution of CIO1 and CIO2 Micro-commands may result
in machine malfunction. . o '

I/0 Exit

This single cdntrol signal from the CPU shall be abbreviated
+I0EXIT and shall be shared by Processor States 0 through 3.

This output control signal shall Be active during the
execution of CIO1 or CIO2 Micro-commands only, under the
conditions described in 3.8.12.5. o

‘For‘timing relationships, see Figure 7.

Fersv 400224
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3.3 Regisfer,Option

Features: _

The Relocation and Protection Feature
The Basic Storage Protection Feature
The Job Accounting Feature

The ECC Feature {Register Set)

The Rélocation and Protection.?eature and Basic Storage
Protection Feature shall be mutually exclusive.

The registers and networks within each of these features
shall provide the means for accomplishing the associated

operations as described in 3.3.1 through 3.2.4. The

dynamically as required. “hen registers within these
features nust be referenced under Micro-command control

for the purpose of transferring data between the CPU and
the Register Option, a major cycle shall be required
similar to Main Storage references. Register Option
references under Micro-command controi shall be o
differentiated from Main Storage references as described
in 3.8.5.1. Register Ontion raad references shall be
differentiated from write refzrences under Micro-command
control in the same manner as for Main Storage references
as described in 3.8.5.2. o

During alil Register Option references, the contents of the
S Register in the ALY section of the CPU shall designate
the register number~according to the following format:

0001 02 03 04 0506 07 08 09 10 11 12 13 14 15 |
(S)=| NOT USED FEATURE STATE | - REGISTER 1

a. Bits 00 through 03 shall not be used but shall be
referred to as being in the clear state for the purpose
of 16-bi: hexadecimal notation. -

b. Bits 04 through 07 sha1l- Specify the feature, or register -
set within a feature, accoerding to the following
hexadecimal notation. '

0: Relocation and Protection Featurekﬁsegment Tag File

1: "Relocation and Protection Feature :Protect Matrix _

2: Relocation and Protection Feature : Segment Relocation
Table : S : : '

Ferm 400225 .
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3: Relocation and Protection Feature: Address-Mode
‘ Register. : ' '
4: Relocation and Protection Feature: Parity Error Tag

Register _ ‘ ‘

5: Basic Storage Protection Feature: Bounds Registers
6: Job Accounting Feature: Job Accounting Registers
7: Not Used. ‘ R - ’

8/9: ECC Feature: Main Storage Data Register

A/B: ECC Feature: Log Register '

C/D: ECC Feature: Generated Check Bits

E/F: ‘ECC Feature: PRead Check Bits

Bits 08 through 10 shall specify a Pr.-essor State
when referencing the Segment Tag File, v -~ Protection
latrix, the Bounds Registers and the Job AL ~unting
Registers. For all other Register Option rer.rences
these bits shall be unused but shall be referred to _
as being in the clear state for the purpose of 15-bit
hexadecimal notation.

Bits 11 through 15 shall specify a register number

(1 of 32) when referencing the Segment Tag File.

Bits 11 through 14 shall specify a double-word :
register number when referencing the Segment Relocation
Table with bit 15 specifying the left-most word when

in the.clear state and the right-most word when in the

Sset state. Bit 15 shall also be used to specify the left-
most word in the clear state and the right-most word in the
set state when referencing the double-word registers within
the Job Accounting Feature. Finally bit 15 in the clear
state shall specify the Write Restriction bits and in

the set state shall specify the Read Restriction bits

when referencing the Protection Matrix. For all cases

just described in which bits 11 through 14 are unused,

and for all cases in which bits 11 through 15 are unused,
they shall be referred to as being in the clear state

for the purpose of hexadecimal notation..

Ferm 400204
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Relocation and Protection Feature

The Relocation and Protection feature shall expand the
Main Storage Address capabilities of the 7300 Processor.

- from 65,536 bvtes to 1,048,576 bytes. In addition, this

feature shalil provide the facilities for dynamically
performing Main Storage Address relocation and Main
Storage protection on a Processor State basis.

a.

the implementation of a Segment Tag File containing
256 4-bit entries. These 4-bit values, referred to as
Segment Tags, shall serve as left-most extensions to-
each of the corresponding 256 16-bit registers

be referred to as the System Address,

Address expansion shall be accomplished Wwith respect
to 7300 Console operations by means of Segment_Tag

Likewise, a Segment Tag addition shall be provided
for the PE Register such that a 20-bit Main Storage
~Address may be recorded during each Main Storage
reference for which a Main Storage Parity Error
Trap occurs. ' . '

For purposes of'pefforming relocation and protection,

" the System Address shall be divided such that the

8-bits shall be referred to as a Byte Displacement.

The Byte Displacement shall not participate in Main
Storage Address relocation and Main Storage protection
operations. :

Relocation shall be performed on a Main Storage page
basis for which each page shall consist of 256 bytes.
(Thus, Physical Main Storage Addresses shall be

capable of expressing 4096 pages). Relocation shall be
accomplished through the implementation:of‘a Segment
Relocation Table containing 16-24-bit entries in a 32-
bit format for which 8 bits shall be defined as being
in the clear state. The 4-bit Segment Tag portion of
the 20-bit System Address described in item a, shall

be used to reference 1 of the 16 entries in the Segment
Relocation Table. The Page Displacement Portion of the
20-bit System Address shall be added (right-justified,
zeroes extended) to the right-most 12-bit output of the
Segment i.elocation Table. ‘

Form . 4002-2A
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Forse 4002-2A



(=

) Equipmye’ntiGrolu'p

3.3.1.1

DJ3 ‘ Number 882000

53 of

ENGINEERING SPECIFICATION o

. Segmént Tags
259 Segment Tag Registefs shali_be provided by the

Relocation and Protection Feature, not including the
4-bit, left-most extension to the S Register which-

-shall be under Load § Micro-command control as

described in 3.8.5.1 for the purpose of accommodating
Segment Tag values.

.a. The Segment Tag File shall consist of 256 4-bit
- Registers with one-for-one c¢orrespondence to the
registers within the Basic Register File.

During each minor cycle associated with a major cycle

in which a Register Option reference is not performed,
the Segment Tag File shall be addressed by Format 1
Micro-commands identically to the Basic Register File

as described in 3.8.1.1, item c. ‘Moreover, Format 1
Micro-commands shall be implicitly capable of performing
Register File read and write references in which the
Segnent Tag File shall participate .as described in
~3.8.5.1 and 3.8.5.7. Likewise, all Format 1 Micro-
commands which perform write references to the Basic
Register File, shall implicitly transfer the contents
of the 4-bit S Register Segment Tag Extension to the
appropriate register number within the Segment Tag

File, whenever Micro-command execution for the ‘ :
associated major cycle begins at Control Storage Address .
X00X;6, (RNI), or when immediately preceded by an iDX
Micro-command as described in 3.8.5.7. .

- During each major cycle for which a Register Option

- reference is performed, the Segment Tag File shall
be addressed according to .the contents of the right-
most 16 bits of the S Register using the following
hexadecimal notation: - ' . -

Processor State Register Numbers
0 0000 - 0O1F
1 0020 - 003F
2 0040 - 00SF
3 - 0060 - 007F -
-4 0080 - 0O09F
5 .00A0 - 00BF -
-6 00CO0 - OODF -
7 - OOFF

- 00E0

Form 4002-2A
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With respect to 16-bit data paths, Register Option

write references to the Segment Tag File shall only

‘make use of the outputs from the right-most 4 bit

positions of the D Register and Register Option read
references from the Segment Tag File shall transfer
zeroes to the D Fan-In Network in ‘the left-most

.12 bit positions, Segment Tag data to the right-most

4 bit positions.

The CA and CDSegment Tag Registers shall be subject to

~Console controls to the extert described in 3.10.3.2

and 3.10.3.5, respectively.

‘Implicit Micro-command control of these Segment Tag
‘registers s“all be limited to the extent reguired

for implementu.*~n of ‘the Console Operations described
in 3.10.3.11, itewm. - d, f, and g, and shall not
include incremental Cdapabilities. :

The heans for performing Register Option references
under Micro-command control shall not be provided for the.
CA and CD Segment Tag Registers.

The PE Segment Tangegister shall operate identically
to the PE Register described in 3.2.3.4 with respect

- to Micro-command controlled write references and all

hardware controls. :

The PE Segment Tag Register shall be read under Micro-
command control only by means of Register Option read
references for which the right-most 16 bits of the S
Register are equal to 040016. The data format for

such references shall conform to that previously '

described for the Segment Tag File in item a, namely,
zeroes in the left-most 12 bit positions, Segment
Tag data in the right-most 4 bit positions.

Form 400224
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3.3.1.2° Segment Relocation Table

registers formatted as 32-bit double-words

The Segment Relocation Tabje shall consist of 16 24-bit
as follows:

15

basis, the Segment
its Maximum Page (
Constant (Word 1, bits )
utilized as shown in the' following diagram,

SYSTF.‘-I ADDRESS

01 102 l03104——g7hs —15) 00——0304 »
ViPJufL] oo o ofaxiMuM PAGE |0 0 o o RELOCATION CONSTANT
€—————— {ORD (0 —- — > WORD 1 —— 3

For the purpose of performing dynamic Main Storage Address
relocation and Main Storagg protection on a segment/page

sigmm | DISPLACEMENT —l |
—® | 4 BITS . PAGE BYTE |16 BITS
(SEGMENT RELOCATION TABLE  __ . 2 ! |
1 ] ' ‘{ _ . | |
16 | I [
i | : | |
! T T T I
! I | ! |
Upper T o | ! [
_______ L - pper age ]
— ™| No. Check ! ,' :
| 3 , L |
_SEGMENT TABLE ENTRY RELOCATION CONSTANT : _
e —  PACGE '12 BITS
| ! |
5 ,' 12-BIT ! I
| SuM '| |
- . v |
! i I

RUYSICAL STORAGE ADDRESS |

" PAGE BYTE

20 BITS
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_ performed from the Segment Relocation Table.

Number 322000

For the purpose of performing Main Storage Address reloca-
tion and Main Storage protection on a segment/page basis,
the contents of each entry in the Segment Relocation Table
shall be specifically utilized as follaws: : -

When the "V" designator (Word 0, Bit 00; validity) is in the
cleared state or when the '"Maxinum Page" field (Word 0, .
Bits 08 through 15) is exceeded in value (unsigned) by the
Page Displacément portion of. the System Address, a Main
Storage Addressing violation shall be detected. '

The Relocation Constant (Word I, Bits 04 through 15) shall
be added in 2's complement to the Page Displacement portion
of the System Address to provide the left-most 12 bits of
the Physical Address. (With respect to the 12-bit - o
Relocation Consi.-*, thePage Displacement shallbe aZ2Zed

N ~

right-justified, wa. 7eroes extendec).

The '"P', "U", and "L" designators  (Word 0, bits 01 through
03). along with the two fields of zeroes (Word 0, Bits:
04 .through 07 and Word 1, Bits 00 through 03) shall be

~unused.

For the purpose of performing Register Option references
under Micro-command control, the Segment Relocation Table
shall be addressed by the right-most 16-bits of ‘the S

Register according to the following hexadecimal notation:

SEGMENT RELOCATION TABLE REGISTER NUMBER
~Double Word Entry ' L Wword 0 / Word 1
- 0 : 0200 / 0201
1 0202 /0203
2 0204 7/ 0205
3 0206 / 0207
4 0208 / 0209
5 - 020A°  / 020B
6 020C - / 020D
7 020E / 020F
8 0210 / 0211
9 0212 / 0213
A 0214 . / 0215
B 0216 / 0217
C 0218 / 0219
D "021A / 021B
E 021C  / 021D
F 021E / 021F -

The Segment Relocation Table shall not be physically present
in"fields of zeroes'positions (ierd 0, Bit 04 through 07 and
Word 1, Bits 00 through 03) and Register Option write ref-
erences which transfer non-zero values to these bit positiong
within the Segment Relocation Table shall have no effect on
these fields. Likewise, zeroes shall always be obtained

for these fields when Register Option read references .are

Paoce QKD DG
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f 3.3.1.3 Protection Matrix

The Protection Matrix s

and shall provide the m

Storage Protection with
and integrity (write re
on the basis of individ
having individual read
the Main Storage segmen
(designating a segment

a.
Processor States 0

of the references to the desig
by the set state of the corres
‘matrix, a Main Stora

detected.

The functional arra
within the Protecti

diagram for which s

hexadecimal notatio
through 15, respect
State related regis

When Main Storage r

hall consist of 16 16-bit registers
eans for performing dynamic Main
respect to privacy (read rastrictions)

strictions). This shall be achieved

ual Processor States, 0 through 7,

and write restrictions for each of

ts as defined by the Segment Tag

number) portion of the System Address.

eferences are-

performed on the part of
through 7,

and the read or write nature
nated segment are restricted-
ponding bit in the Protection
ge Addressing violation shall be

ngement of the restriction bits

on Matrix is shown in the following
egment numbers of 0 through F in

n correspond to bit positions 00
ively, in each of these 16 Processor
ters. ' : : '

SEGMENT NUMBER ,
' ‘ 12

_ 0 314451617)8191]10 1Y 1213 J14 115
‘Write Restriction _0_L Hy i !
K l i 1 -
2 Cpe )
Processor No. 2 N S o T —
' - —t s o -
27 ; .
. , 7 .
Read Restriction - . ; i
S : 1 BB DY SR
_ - 3 | T 1
Processor No. . e ]
z :
[ o
7
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b. For the purpose of performing Register Option referencss
under Micre-command Control, the Protection Matrix '
shall be addressed by the right-most 16 bits of the . S

- Register according to ‘the following hexadecimal notation.

Processor State j .. . . Register Number o
e ‘Write Restriction/Read Restriction
o : ~0100/0101- .
0120/0121
-0140/0141
0160/0161
018070181
01A0/01A1
01C0/01C1
01E0/01E1

NV AEUNRS

3.3.1.4 Address-Mgde Register

- The Address 'Mode Register shall consis*t of 16-bits and shal:
. provide the means for conditionin~ <-nanic relocation angd
- pProtection operations on a Processor State basis.

The Address-)ode Register shall centain an "R" designator
bit for each Processor State, 0 through 7, in the left-nost
byte and a "D". designator bit for each Processor State,

0 through 7, in the right-most byte in the following format.
00 01 02 03 04 05 06 07/08 09 10 11 12 13 14 15|

31 4| s| 6] 7

[83

of 1 2f 3| 4] s] 6] 7| o 1

"R" Designators D" Designators

During each Main Storage reference on the part of Processcr
States 0 through 7 the appropriate "R and "D" designators

shall be hardware interpreted for the associated Processor

States as follows: '

a. ' When the "R" designator is Clear, neither relocation
nor protection shall be perforred. The 20-bit Syster
‘Main Storage Address shall be used directly as the
Physicai Main Storage Address. The detection of Main
. Storage Address‘violations_shall have no effect.

b. When the '"R" designator is set and the ''D" designator
is clear, dynamic Main Storage Address relocation shall
occur. The 20-bit System Address shall be' converted -
to a 20-bit Physical Address as described in 3.3.1.2.
The detection of Main Storage Address violations shall

- have no effect except when the "V" designator is clecr .

Feorm 4002-€4
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C. When the "R" and "p" deéignators are both set, dvnamic
Main Storage Address relocation shall occur and the

detecti
result

write operations disabled.

The Address-‘ade Register shall be referenced under
_Micro—command control only by means of Register

Option
of the

The con

cleared by System Reset as described in 3.10.3.8.

3.3.2 - Basic Stora

The Basic §
bit registe
provide the
 protection,
Processor S
provided on

256 bytes each,

"a. Each of

. States 5, 6, and 7 shall be formatted as follows:

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

Number 582000
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on of any Main Storage Address violations shall
in a.hardware'trap‘sequenCe with Main Storage

references for which-the:right-most 16-bits
S Register are equal to 0300,4.

tents of the-A&dress ode register shall be.

g¢ Protection Feature

torage Protection Feature shall consist of 3 16 -
rs, referred to as Bounds Registers, and shall
means . for accomplishing dynamic Main Storage .
during,write references only, on the part of
tates. 5, 6, and 7. This protection shall be .
the basis of Main Storage pages consisting of -

the 3 Bounds Registéts'associated with Processi

- Upper Boimds - N * Lower Bounds

Storage

designate a minimum'Main,Storage Page number.

When the Upper and Lower Bounds fields are equal, Main

Processor State. When the contents of any Bounds .
Register arz equal to FF00;4, Main Storage protection shaly
be discbled for write references performed ‘on the part ‘of
the associated Processor State. , : :

b. During each Main Storage write reference, performed on
the part of Processor States 5,6, and 7, . the contents of
the appropriate bounds Register shall be read. When the
left-most 8 bits (page number) contained in the S :

Addressing violation shall be detected. A Main Storage
Addressing violation thus detected shall result in a
hardware trap sequence (Control Storage Address X0101¢):
at the end of the major cycle and shall disable the

page number and the Lower Bounds field shall

write references shall be confined to that Main
page as performed on the part of the associateﬁi_

Fon_u. QOOHA



- | _ BT 882000
C EX ENGINEERING SPECIFICATION [+— .

Equipment Group 60

Main Storage write reference. Once the hardware trap
sequence has been performed for the associated Processor
State 5, 6, or 7, ‘the Main Storage Addressing violaticn
shall be considered totally under Micro-command control

beginning at Control Storage Address X0101¢. '

c. For the purpose of performing Register Option references

under Micro-command control, the Bounds Registers shall

- be addressed by the right-most 16 bits of the S Register
according to the following h=xadecimal notation:

Processor State ' : fRegister Number
s " osa0
6 : , ‘ 05C0
7 o 05SEQ
-3.3.3 Job Accounting Feature

The Job Accounting Feature shall consist of 8 32-bit registers
corresponding to Processor States 0 through 7 and shall o
provide the means for accounting for all major cycles o
allocated to these processor states on an individual basis.

a8. During each major cycle allocated to Processor States
0 through 7, the contents of the appropriate Job
Accounting Register shall be increased by one except
during Register Option references to the Job Accounting
Feature itself, . ' : ‘

b.. For the purpose of performing Register Option references .
under Micro-command control, . the Job Accounting Registers
shall be addressed by the right-most 16-bits of the S
Register according to the following hexadecimal .

notation: :
Job Accounting Register : Register Number
‘Processor State Word 0 / Word 1
0 0600 / 0601
1 0620 / 0621
2 0640 / 0641
'3 0660 / 0661
4 0680 / 0681
5 06A0 / 06A1
.6 06C0 / 06C1
7 06E0 /- 06E1 -

Farm 4Q0%-PA
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When the Job Aécounting feature is addressed under Micro-

command control for the purpose of performing Register
Option write references, the entire 32-bit contents (Word 0,
‘left-most 16-bits and Werd 1, right-most 16-bits) shall. be
cleared within the appropriate Job Accounting Register
regardless of the Word 0/wWord 1 designation (Bit 15 of the

S Register) and irrespective of the contents of the D
Register.. : s : : '

ECC Feature (Register Set)

The Register Set associated with the ECC Feature shall consist
of 4 16-bit quantities for which the format and function .
are described by the applicable document listed in 2.1,

Register Option read references under Micro-command control
shall provide the means for addressing the ECC Register

set from the CPU for the purpose of transferring the
associated 16-bit quantities from Main Storage to the CPU. .
The right-most 16-bits of the S Register shall address the
ECC Register Set during Register Option read references
according to the following hexadecimal notation. '

'ECC Register Set . ‘Register Numbers
Main Storage Data Register 0800 or 6900
Log Register A i " - 0A00 or 0BOO .
Generated Check Bits : ' 0C00 or 0DOO

Read Check Bits . ' . 0E00 or 0F00

Povem ARAR B




3.4

MIEEMOREX  encineerme SPECIFICATION  [=—-—
Equipment Group | e |

.2

Number 882000

ALU

- The Arithmetic Logic Unit (ALU) shall éonsist of those

registers and logical networks-reQuired;for-implementation"v
of the Micro-command repertoire. ' : '

AuvRegiSter

The Au Register shall consist of 16-bits, designated

00 through 15 from left to right. During operations
with signed magnitudes, the left-tiost bit, 00, shall be
treated as the sign bit position. o :

a. TheAu Regist~r shall accommodate the following
inputs: ' ‘ '

Register File (True and 1's complement states)
Shift Network (Left-most outrut, 16 bits)

"Bit Sense (1 of 16 code)

D Fan-In Network (True and 1's complement states)

b. The Au Régister shall provide outputs to the following:

Shift Network (Left-most input, 16 bits)
Bit Sense (Bit multiplex and bit scan)

- ALU Fan-In Network (Direct) ' '
ALU Fan-In Network (Additivelvy combined with Bu)
ALU Fan-In Network (Logically combined with Bu)
Compare (Compared with Bu and with zero)

~The Au Register shall be ciéared by the occurrence
of a System Reset as described in 3.10.3.8, item d.

The Au Regiéter shall be set by means of the Console
control described in 3.10.4.20, item-a.

The contents of the Au’Register shall'bevavailable
at the Console Data Register Display indicators when o
selected by means of thg Console control as described in

3.10.3.7.
Bu Register

The Bu Register shall consist of 16 bits, designated 00
through 15 from left to right. During operations with o
signed magnitudes, the left-most bit, 00, shall be treated 3
as the sign bit position. C _ :

‘a. The Bu Register shall accomnodate the following inputs:‘ig

Register File (True and 1's comzlement states)
Shift Network (Right-most,output, 16 bits)
Bit Sense (Bu Adder) = = 5

.. Constant Generator
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b. The Bu Register shall provide outputs to the followine:
Shift Metwork (Right-most input, 16 bits)
Bit Sense (Bu Adder) , ,
ALU Fan-1In Network~(Direct) ' _
ALU Fan-In Network‘(Additively combined with Au)
ALU Fan-In Network (Logically_co:bined with Au)
Conmpare (Logically and Algebraically with Au)

The Bu Regisfer shall be cleared by the occurrence
of a System Reset as described in 3.10.3.8, item d.

The Bu Register shall be set<by means of the Cbnsole
control described in 3.10.4.20, item b. - A :

The contents of the Bu Register shall be available

at the Console Data Register Display indicators when

Selected by means of the Console Control as described in

3.10.3.7. - ‘ : g
Force Carry Register -

The Force Carry Register shall consist of a single Flip/Fleo
accommodating set, clear and Link Status Bit inputs under
Micro-command control, " The outrut - from .the Force Carry .
Register shall serve as a3 carry input to the right-most
bit, 15, of the Adder described in 3.4.5, :

'The Force CArry Register shall be cleared by the occurrence

of a System Reset as described in 3.10.3.8, itenm d.

The Force Carry Register shall not be set, but at the
carry input to the Adder it shall aprear to be in the

'set state during the simultanebusselection of the

3.4.4

Console controls as described in 3.10.4.20, item c.
Inner Carry Register

The Inner Carry Register shall consist of 4 Flip/Flops with
carry inputs from the Adder only. These inputs from the
Adder shall consist. of group carry signals designated _
0, 1, 2, and 3 corresponding to carries generated from or
propagated through bits 00, 04, 08 and 12 respectively.
These group carry signals from th: Adder shall be .
transferred (clocked) to the Inner Carry Register during

The outputs from the Inner Cérry RegiSter shall be

'individually translated within the Constant Generator in

such a way as to provide corresponding n, b1 (4-bit group)
inputs to the By egister as described for the CORC
Micro-command in 3.8.7.6. S -
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Adder

metically combinihg the contents of the Au and Buy Registers.

The Adder shall also accommodate the output of the Force

Carry Register as a carry input to the right-most_bit
position, 15, ‘ : :

vThe inner carry mechanism within the Adder shall be based

on 4-bit groups providing. carry translations to the
inputs of the Inner Carry Registe, : LiRewise, the inner
carry mechanism shall accommodate a disabling input such

* that inter-group carry inputs shall be in the cleared state

only, following the execution of DI and CORC Micro-
commands as descriled in 3.8.7.5 and 3.8.7.6, respectively,

'The output of the Adder s.. 1 b2 available to the ALU Fan-Tn
Network for selection during write references to the

Register File under Micro-command control.

The output of the Adder shall bé'availéblé at fhe'Console
Data Register Display indicators when selected by means of
the Console Control as described in 3.10.3.7. ;

.Shift Network

The Shi ft Netvofk shall provide the nmeans for impleménting
the Shift class of Micro-commands described in 3.8.8.

Within two minor:cycles,the'Shift Ne twork facilities shall

.be capable of selecting a Shift-count, performing a 2's

complement of the shift count. as MMicro-command designated,
and shifting the 32-bit combined -.contents of the Au/Bu
Registers 0 to 1539 places.left,end—off,-zeroes inserted.

“ALU Status

ALU Status faciiities‘shall consist of the means for
translating Overflow, Link and Au Register comparison
conditions. :

‘Overflow

Overflow status shall be transferred to the-Su,Register.
bit 00 position, by means of SUM and DSUM Micro-commands
as described in 3.8.4.7 and 3.8.4.8, respectively.

Ovérflow shall be defined as occurring whenever the contents
of the Au and Bu Registers have tha same sign, but produce

at the output of the Adder an ornositely signed Sum;

Augg # Sumgpy and Sumgg # Bugg. '

- Form 4002-2A
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Overflow Status thus contained in the Su Register shall
be transferred to the Basic Register File, bit 00, by

K means of RNI1 and RNI2 Micro-commands as described in-
- 3.8.11.5 and‘3.8.11.6,_respectively. ' . :

Link

Link Status shall be transferred to the Su Register, bit
01 position, by means of SUM and DSUM Micro-commands as
described in 3.8.4.7 and 3.8.4.8, respectively.

a. Link Status shall be defined as occurring ‘whenever
a carry output exists fron bit rosition 00 of the Adder,
provided the left-most byte of the common resource -
‘F Register is not equal to 50, 51, 52 or 53 in hexadecimall
notation. ‘ : . :

b. ‘¥hen the left-most byte of the common resource F Pegister
- is equal to 50, 51, 52 or 53 in hexadecimal notation,
Link Status shall be defined as occurring whenever a
carry output exists from bit position 08 of the Adder.

'Link status thus contained in the Su Register shall
be transferred to the Basic Register File, bit 03, by
means of RNI1 and RNI2 Micro-commands as described in
3.8.11.5 and 3.8.11.6, respsctively. _

NOTE: The carry output fron a particular bit position
' may be generated.by that bit position itself
or generatcd anywhere to the right of «'at bit -
position provided carry propagation occurs
in'all‘participating bit positions to the left -
of its generation. ‘ -

Compare

Compare status relative to the contents of the Au Register
shall be provided within the ALU for the purpose of
performing CMP (3.8.4.9), CMU (3.8.4.10), SKZ (3.8.10.1), :
SKN (3.8.10.2), SKG (3.8,10.5), SKL (3.8.10.6), SKE (3.8.10.7)

"SKE\ (3.8.10.8), FzJ (3.8.11.3),. CIOL (3.8.12.5, iten a)

and CIO2 (3.8.12.5, item b) Micro-commands.

Each of the foliowing conditions shall bé translated for
the associated Micro-commands. e )

(Au) équal to zero: SKZ, FZJ

(Au) not equal to zero: SKN

(Au)equal to (Bu): CMP, CUM, SKE, CIO1
(Au) not equal to (Bu): SKE\, CIO02

(Au) algebraically greater then (Bu): CMP

(Au) logically greater than (Bu):. CMP, CMU, SKG
{Au} algebraically less than (Bu): CMP
Au logi;ally_less;:han (Bu): CMP, CMU, SKL-

Form 4002-2A -
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- Bit Sense

Bit sense logic within the ALU shall provide the means

~ for testing the contents of the Au Register under “Micro-

command control relative to the state of an individual
bit position (bit multiplex) or with respect to a left
to right search (bit scan) in which case. the result of
scanning Au shall result in an addition to the contents.
of the Bu Register. ' ‘ ‘

Au Bit ‘

The output of the Au Regiéter'shall'be bit multiplexed for -
the purpose of implem.~ting the SK3 and SKB\ Micro-commands
described in 3.8.10.3 anu +.? 10.4, respectively. ‘

Au Scan |

The output of the Au-Register shall be scanned and the
Scan result encoded for the purpose of implementing the

- Bit Sense class of Micro-commands described in 3.8.9,.

Bu Adder

The Bu Adder shall provide the means for adding the result
of the Au scan operation to the contents of the Bu '

~Register. According to the first bit position sensed in

Au as described in 3.8.9, the following values in

“hexadecimal notation shall be correspondingly added to

the contents of the Bu Register. .

Au Bit Position Detected . Bu Addend
00 ' 0000 -
01 a - 0001
02 _ 0002
03 o ‘ 0003

04 L : - 0004
05 ; . 0005
06 - : ‘ : 0006
07 . © : 0007
08 C 0008
09 ‘ , , 0009
10 ‘ _ ‘000A

11 . a . . 000B
12 ' _ ‘ 000C
13 } - . : 000D
14 ' o ~ 000E
15 o 000F

None = . 0010
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Constant Generator

The Constant Generator shall provide‘immediate operands to
the Bu Register as required by the Immediate Operand class

- of Micro-commands described in 3.8.7 as well as the Load S

Micro-commands described in 3.8.5.1.
ALU Fan-In Network

The ALU Fan-In Network shall provide the means for selecting
ALU data to be transferred to the Register File under
Micro-command control. During major cycles allocated to the
Null State, the ALU Fan-In Network shall provide the meadns
for selecting ALU data to be transferred to the Console Data
Register Display indicators under Console switch control as
described in 3.10.3.7. : ' , ' '

The‘output of the ALU Fan-In Network.shall selectively -
provide the following: . ' : : :

Au Register
Bu Register '
D Fan-In Network (Full Word)

D Fan-In Network (Byte 0)

D Fan-In Network (Byte ‘1)

Sum of Au and Bu ,

Exclusive Nr of Au and Bu

Inclusive Or of Au and Bu

Logical Product of Au and Bu E

Compare Status of Au and Bu (left-most byte) 4
ALU Status of Overflo.y and Link (left-most byte)
Zeroes ) ) .

S Register

The.lG-bit SvRegistér shall provide the means for addressing

- Main Storage and the Register Option.

The input to the S Register éhali"be provided from the

Register File under-Load S Micro-command control as described
in 3.8.5.1. . ’ ' :

The output from the S Register shall be provided to Main ,
Storage by way of the Regi<ter Option, (Basic Storage
Protection Feature or Relocation and Protection Feature).
In addition, the output of the § Register shall be used
for Breakpoint stop operations as described in 3.10.3.13,
item a,-and shall be available to the Console Address
Register Display indicators when selected by means of the
Console control as described in 3.10.3.4. o

In the presence of the Reloéation and Protection'Feature,'
the S Register shall be left-most extended by 4 bit positions
as described in 3.3.1.1. ‘ - R

Form 40022A
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D Register -

. The -16-bit D Register:shall provide the-méans for transferring

data to Main Storage and the Register Option.

The iﬁput to the D Registef shall be provided from the-
Register File under Micro-command control. :

The output from the D Register shall be provided to Main
Storage by way of the Register Option, (Basic Storage
Protection Feature or Relocation and Protection Feature).
During Main Storage references purforming partial (byte)
write operations under Micro-command control, the output
from the D Register shall be sent to Main Storage such
that the right-most byte shall be duplicated in the left-

most byte position as J-<cribed in 3.8.5.4.

In addition the output of the » Registers shall be provided -
to .the D Fan-In Network. . : . _ '

Micro-commands related to the D Register are described in
3.8.5 and 3.8.6, including timing constraints.

The D Register shall be cleared by the occurrence of a
System Reset as described in 3.10.3.8, . item d.

The D Registef shall be set by means of the Console
controls described in -3.10.4.20, item c.

The contents of the D Registér (by way of the D Fan-In

-and ALU Fan-In Networks) shall be available at the Console
-Data Register Display indicators when selected by means of the

Console control as described in 3.10.3.7.

D Fah-In Network

4This_16-bit fan-in shall provide the means for transfefring

data from Main Storage, the Register Option, and the D
Register to the Au Register and the ALU Fan-In Network.

In addition, the output of the D Fan-In Network shall be
provided to the Shift Network for selection as a shift-
count (Bits 12 through 15) and shall be provided to the
Address Table addressing mechanism, in lieu of Su, ‘
for the purpose of executing FRJ Micro-commands (Bits

00 ‘through 08 and bit 12 of the D Fan-In Network output).

Timing constraints with respect to hardware control
of the inputs to the D Fan-In Network are described in 3.8.5.

ﬂnm4“w&£A
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Control Storage

Control Storage shall be.divided into two functional areas

referred to as Control Storage proper and the Address Table.

Control Storage proper shall provide the means for storing
Micro-commands to be read, translated and executed under
hardware control. ‘

The Address Table shall pro?ide.the means for storing

Control Storage Addresses such .that FRJ Micro-commands

may perform high speed branch operations for decoding
purposes. (See 3.8.11.2).

All Control Storage references, read and write, which are
performed for purposes not directly related to Micro-
command execution shall be associated with provisions for
7300 Processor maintainability and availability. Such
operations, performed under hardware control as initialized
from the Console, shall be referred to as Control Storage =
Read and Control Storage Write operations as described

in 3.10.3.11, items h and i, respectively.

" Su

The Su Register shall provide the only means for directly
addressing Zontrol Storage proper. During all operations
not involving Micro-command execution, (namely, Control
Storage Read and Control Storage Write, Console operations),

the Su Register shall provide the only means for directly

'-addressing the Address Table.

a. During Micro-command execution, the Su Register.shall

' have the following format and shall be displayed as such
by the Console Address Register Display indicators when
selected according to 3.10.3.4.

00 01°02°03 04 05 06 07 08 09 10 11 12 13 i4 15
CONTROL STORAGE PROPER, ADDRESS

L
| ~LLi_rik (See 3.4.7.2)

verflow (See.3.4.7.1)

0
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3.5.2 .

Oo

- Equipment Group

b.

Control Storage proper shall be addressed such that Micro-
command execution shall begin, for the appropriate Processor
States and under the designated conditions, at the address
constants as follows: o ‘

a.

During Micro-command execution, the Su Register shall

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

have the following format for Breakpoint purposes as-
described in 3.10.3.13, item b, provided the Su Register
is not selected as the input to the Console Address :
‘Register Display indicators. S

. ' | : _ o Number 882000
- ENGINEERING SPECIFICATION o

During Control Storage references performed by the Console
State for the express purpose of reading or writing '
Control Storage, i~= Su Register shall have the following
format and Micro-comm. * execution shall be excluded.

100/ 01/ 02 03 04 05 06 07 08 09 10 11 12 13 14 15 | -

0f 0f CONTROL STORAGE PROPER, ADDRESS

‘ER| AT

. Address Constants

Control Storage proper shall be referred to as RNIO at
addresses 0000, 1000, 2000, and 3000 in hexadecimal
notation. These address constants shall be designated
- in a combined form as X00015 and shall be hardware
generated to the extent described in 3.10.4.18.

Control Storage proper shall be referred to as RNI1,
at addresses 0002, 1002, 2002 and 3002 in hexadecimal -
notation. These address constants shall be designated
in a combined form as X0027¢ and shall be explicitly
.gegefatgd-under Micro-command control as described in
3'- . .1'0 . . " ’ : . : .

FADDRESS TABLE ADDRESS—— =
F—CONTROL STORAGE PROPER, ADDRESS——==

—0: . Control Storage Proper

| 1: Addféss Table =

“Burst Check Error indication, when set fdllowing
. the termination of a Deadstart ‘Sequence.

Ferm 4002RA
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€. Control Storage proper shall be referred to as RNI2 at
-~ .addresses 0009, 1009, 2009 and 3009 in hexadecimal
notation. These address constants shall be designated

in a combined form

a X00916 and shall be explicitly

generated under Micro-command control as described in

'3.8.11.6.

NOTE: The RNIO, RNI1 and RNI2 addresses shall be hardware
' : translated at the beginning of each major cycle for
Breakpoint purposes as described in 3.10.3.13 through
3.10.3.17, for Stop/Step operations as described in

3.10.3.18, and
as ‘described in

for. implicit Segment Tag write transfers
3.3.1.1, item a. v '

~d. Control Storage'proper_shall be feferenced ddring-Illegal
Address trap sequences at addresses 0010, 1010, 2010,

and 3010 in hexade

cimal notation. These address constants

shall be designated in a combined form as X0107¢ and
shall be hardware generated as a result.of Main Storage

Address violations
~in 3.3.1 and 3.3.2

detected and enabled as described

.

e. Control Storage proper shall be referenced during Main
Storage Parity Error trap sequences at addresses oo1s,
1018, 2018, and 3018 in‘hexadecimalbnotation- - These
address constants shall be designated in a combined

form as X01816 and
Processor States 0
with the exception

~shall be hardware generated for

through 7 as described in 3.10.4.4
that "Out of Range" addresses shall

be included with *he detection of Parity Errors ‘during

Main Storage read
Feature as well as
data errors during

references ‘in the absence of the ECC
the detection of non-correctable
Main Storage read references in the

presence of the ECC Feature. The occurrence. of all
hardware controlled trap sequences to addresses X0187¢
shall be conditioned by the state of the Storage

Parity Disable swi

tch described in 3.10.4.16. Once this

trap sequence has occurred for the associated Processor

State, further ope
Parity Error shall
command control.

rations relative to the Main Storage
be considered totally under Micro-

f. Control Storage proper shall be referencéd_during Control
Storage Parity_Error.trap sequences at addresses 0028,

1028, 2028 and 302

8 in hexadecimal notation. These

address constants shall be designated in a combined form

as X028y¢ and shal
Processéor States 0

1 be hardware generated, for
through 7 only, as described in

3.10.4.5. Likewise, the occurrence of trap sequences

to addresses X02816

shall be conditioned by the state

of the Storage Parity Disable switch described in
3.10.4.16. Once this trap sequence has occurred tor the
associatcd Processor State, further operations relative

‘to the Control Sto
~under Micro-comman

re Parity Error shall be considered
d control, '

Cavar AANBMA
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The order of precedence for the trap sequence shall

‘be: Control Storage Parity Error, Main Storage Parity

Error and Illegal Address as described in items f, e,
and d, respectively. However, Main Storage Parity shall

" not be checked when Main Storage Address. v1olat10ns

are detected as described in 3.3.i and 3.3.2.

For items a through. f in which the left-most 2-bits
of the 14-bit address constants are not specifically
designated, the value of the left-most 2-bits shall

be derived identically to <he manaer described 1n

3 8.11, item b. .
Trap Sequences, items d, e, and f, shall occur on minor
cycle E7 and shall sel *he Busy Flip/Flop for the
associated Processor Staie - *hrough 7, under hardware
control. Thus, Processor Statcs’0 through 7 may not be»
stopped at the end of any major cycle in which such
trap conditions are hardware detected, when the stop
operatlon is expected to be achieved durlng that
major cycle through the clearing of the associated
Busy Flip/Flop, whether by means of Micro-command
control on the part of the effected Processor State,

or by means of the associated Console controls as

described 1n 3.10.3.18.

g. Control Storage proper shall be addressed at o1ooi6 for

Console State operations as descrlbed in 3.10.3.1

items

a and g.

h. " Control Storage proper.shall: be addressed at 0103i6 for‘f/

Console State operatlons as described in 3.10.3.1
b and f. .

items |

i. Control Storage proper shall be addressed at 010634 for
Console State operatlons as described in 3.10.3.11,
item c.

j; Control Storage proper shall be addressed at 010C 6 for
Console State operations. as descrlbed in 3.10.3. 11
item d.

k. ‘Control Storage prOper shall be addressed at 0112;4 for -
Alternate Autoload sequence initialization .as descrlbed '
in 3. 10 2.4 and 3.10.2. :

1. Control Storage proper shall be addressed at 01131 for
Primary Autoload 1n1t1al1zat10n as descrlbed in 3 90
and 3.10.2.5. _ :
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3.5.3 . Address Table

The

Address Table shall consist of a minimum of 256 10-bit

words. Address Table sizes of 512, 768, and 1024 10-bit
words shall be possible on an optional basis,

The 256 word Address Table shall be addressed by the

a.
contents of Su as described in 3.5.1, item c, during
Console State read and write references not involving
Micro-command execution. :

The 256 word Address Table shall be addressed by the
-output of the D Fan-In Network for a minimum of 2 minor
Cycles prior to the execution .of the FRJ Micro-command
described in 3.8.11.2. Bits 00 through 08 and bit 12
from the D Fan-In Network .shall be encoded from 10 bits
into 8 address bits substituted for the right-most
'bits from Su as follows: :

D FAN-IN }e————'—-Su SUBSTITUTE TO THE ADDRESS TABLE————>
00 through 07 08 | 09 10 11 [ 1z 13 | 14 | 15
2X,3X,AX,BX {0 I 0 | DFgg | DFg3 | XB or | XA or |DFan [DF o

) ’ ’ ! 0 0-3_{. XC-XF | XC-XF [ 03“ 12_"
I ' 1 I i e
6X, 7X 0 | 1 | 0 | DRy | DFyy | DFyg DE)o | DFy,
0X, 1X, 4X,5X 0 1 1 DFgy | DFgy | DFg3 i DFgy , DFpe

| 8X,9X,CX,DX - P00 5 L

EX Y 0 | DFoq | DFgg : DFys | DFgy | DFyq |DFy, |

Fo_ra 4002-2A
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.Parity

3.5.4

3.5.6

The data output from the Address Table to the Console Data
Register Display indicators shall be in the follow1ng format
during Console read operations.

00 01 02 03 04 05 . 06 07 08 09 10 11 12 13 14 15
P{ o}l of of 0] 1 DPOS ADDRESS TABLE DATA .

‘The data 1nput to the Address Table from the Console Data

Register shall be in the same format shown above with the
exception of bits 01 through 06" uh1rh shall be unused during
Console write operaclons.

The data output from the Address Table, transferred to bit
p051t10ns 04 through 15 of the > Register during the execu- -
tion of FRJ Micro- comnands, shall - *aspond to the associated
blt p051t10ns 04 through 15 also shown .n the above format.

Horizontal parlty for the Address Table, dur1ng both Console
read operations and FRJ Micro-command execution, shall be
valid when the total number of bits in the set state is odd
for bit positions 00 and 07 through 15 only, i.e. without
respect to the state of b1ts 01 through 06.

b. The 512 word Address Table is undeflned with respect to
- address .and data conventions at the present tlme.

c. The'768 word Address Table is undefined with respect to
address and data conventions at the present time.

d. The 1024 word Address Table is undefined with respect to
- address and data conventions at the present time.

Control Storage, Read/Write

" The means for’performing Control Storage Read and Control

Storage Write operations under hardware control shall be
pr0v1ded 1n a2 manner nutually exclusive with Micro-command
execution.. Such operations shall be selected and controlled
through the use of the Console sw1tches as descrlbed in
3.10.3.9 through 3.10.3. 11

Control Storage Read

The Console State shall be used to 1mp1ement Control Storage

- Read operations under hardware control as described in
3.10.3.11, item h. - 4

Control Storage Write

The Console State shall be used to implement Control Storage
Write operations under hardware uontrol as descr1bed Ain
3.10.3.11, item i.’

Reset/Load sequences shall s1mulate Console operatlons to
the extent descrlbed in 3.5.7.3, 3.5. 8 2, and 3.5.9.2.

Pa o LR T 1 W N
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Reset/Load Sequence

The Reset/Load Sequence shall be initiated from one of
three sources.

a. The trailing'édge of Power-On System Reset at the
completion of a power-up sequence.

b.. The Reset/Load Switch as described in 3.10.2.12.

c. The presence of a Restart Reset/Ldéd sigﬁal aé described
in 3.5.8.5. o :

The Resét/Load‘sequence'shall consist'df those operations
described in 3.5.7.1 through 3.5.7.5. .

Reset/Load System Reset.

A System Reset shall. be performed for a minimum of .4 m/s

~and a maxinum of .6 m/s. For a description of the effects

of Reset Load, see 3.10.3.8.
Resét/Load Pause

The trailing edge of System Reset shall generate a pause -
of 2.5 u/s minimum to 3.5 u/s maximum, to allow IFA logic .

~to stabilize.

Reset/Load Initialization

Upon completion of the pause, the Reset/Load Flip- Flop shall
set, and force the following conditions: . o

é. Reset/Ldad Initiate, see 3.5.8.1.

" b. Control Storége Write; this signal is in parallel with

and performs the same function as the Control Storage.
Write Operation selected from the Console, (See 3.10.3.11).
This signal shall be disabled when the Console is in ,
Maintenance Mode. Thus, Control Storage Write Operations
shall be selected by means of the Console Mode Select
Switch only, when the Console is in Maintenance Mode. '

c. Console Stop; this signal is in parallel with and
performs the same function as the Console Control -
Select switch, Stop/Step position, (See 3.10.3.9).

Reset/Load Data Trans fer -

a. Upon receiving the Reset/Load Initiate signal, the
. Integrated File Adapter or Integratéed Card Adapter, as
‘determined by the state of the Primary Source signal des-
eribed in 3.5.8.3, shall transmit Data as described in
3.5.8.8, and 3.5.9.8, with Data Strobes as described

in_3.5.8.2, and 3.5.9.2, respectively.
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b. The Reset/Load sequence shall write data into Control
Storage proper until all addresses present have been
written, (16,384 words maximum, 1024 word increments),
and shall then write data into the Address Table until
all addresses present have been written (1024 words
maximum, 256 word increments). The sizes of Control
Storage proper and the Address Table may be selected for
maximums of. 4096 words ‘and 256 words, respectively, by
means of the Select CS Minimum control as described in
3.10.4.19. - ' '

Reset/Loéd Terminétion'
Termination of th. Reéet/Load shall be éccomplished by the

clearing of the Res. ‘Load Flip/Flop, through one of the
following means. .

4. Generation of the End Out Signal as described in 3.5.8.7,

with the Load Select Switch in the Primary position.

b. Generation of the End In signal as described in 3.5.9.5,
with the Load Select Switch in the Alternate position.

c. The otcurfence of a System Reset.
Primary Lo?dér '

The Primary Loader Logic shall utilize the following signals

- to interface the ALU and the Integrated File Adapter (IFA),

in order to accomplish a Control. Storage (including the:
Address Table) Reset/Load. - . . = :

‘Reset/Load Initiate

A level from the loader logic which, in the high state,
shall indicate a Reset/Load is to be initiated from the
source specified by the state of the Disc Source signal
described in 3.5.8.3.

Thevleading edge and trailing edge of this signal shall
be generated by the setting and clearing, respectively, of
the Reset/Load Flip/Flopfdescribed in 3.5.7.3," ‘ .

Primary Data Strobe
A pﬁlse.from the IFA which, in the low state, shall indicate

that 16 bits of -input Data 'are available on the Primary
Source Data Lines described in 3.5.8.8. ‘

Frem anne2a
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This pulse shall initiate 4 sequence which clears the

Console Data Register, strobes the Primary Source Data Lines
into the Console Data Register, and generates a Console Run
signal. This Run-signal shall be in parallel with and shall
perform the same function as, the Console Run Control described
in 3.10.3.10. .

See Figure 8 for timing relationships.

Primary:Source ‘ ' ,v.

Allevel from the Loader Logic.which,'}d the_high state,
shallﬂindicate_that the Primary Load Source is to be used
for the Reset/Load. ' :

This level shall be generated by the Load Sélect switch
described in 3.10.2.5. - ' ‘ :

vHaintenance Out

- A level from the Loader logic which; in the-high state,

indicates the Console is being operated in Maintenance
Mode. : : : o

This'signal shail be generatéd by the Maintenance Mode
Switch described in 3.10.4.1. T

Restart Reset/Load

A 50 n/s minimum width pulse from the IFA which, in the
low state, shall indicate that a burst check error has
been detected during a Control Storage Load, or shall
indicate that a Control Storage Load Command has been
issued to the IFA by means of a Micro-command routine.

This signal reinitiates the Reset/Load sequence if not

‘disabled by means of the Restart Reset/Load Disable

described in 3.5.8.6,
Restart Reset/Load Disable
A pulse:from the IFA, which shall occur 50 n/s beforé

and shall remain for 50 n/s after the Restart Reset/Load
pulse for the purpose of disabling the restart operation,

This signal shall disable the Restart Reset/Load signal

when a burst check error has been detected and the
Console is in Maintenance Mode. , '

Farm 40584
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3.5.8.7  End Out

A pulse, from the Loader Logic which, in the high state,
shall indicate that Control Storage, ‘(Including the
‘Address Table) has been completely loaded.

This signal shall assume the high state from 1 to 2 u/s

- after the next to the last word is transferred 'and shall
return to the low state from 1 to 2 u/s after the last
word is transferred. Minimum high state pulse width
shall be 3 u/s .

3.5.8.8 Primary Source Data Lines

Sixteen (16) levels ."~om the IFA which, in the high state,
shall provide Primary . wnrce input data (true state)
for the Jduration of the : ‘mary Data Strobe signal.

_ See Figure 8 for timing relationships.
3.5.9 " Alternate Loader

"The Alternate Loader logic shall utilize the following
signals to_interface the CPU and the Integrated Card Reader
Adapter, (ICRA), in order to accomplish a Control Storage -
(including the Address Table) Reset/Load. ‘ '

NOTE: The AitérnaﬁevLoader shall be capable of performing
a Main Storage Load when the Console is in Mainten- o
ance Mode and the Console Operation Select switch is

the MS-WR position, (See 3.10.3.11).
3.5.9.1 Altefnate Reset/Load ihitiate
| See 3.5.8.1
3.5.9.2 Alternate Data Strobe

A pulse from the ICRA which, in the low.state, shall indicate.
that 4 bits of input data are available on the Alternate
Source Data Lines as described in 3.5.9.8. <

This pulse shall initiate a sequence which clears the
Console Data Register, strobes the Alternate Source Data
Lines into the Console Data Register, and generates a
Console Run signal. This Run signal shall be in parallel
with, and shall perform the same function as, the Console
Run control described in 3.10.3.10.

See Figure 8 for timing relationShips;

‘Foem 4002-A




NS | , | Number 9582000
OREX ENGINEERING SPECIFICATION -

79 o

Equipment Groug

3.5.9.3  Alternate Source

| The Primary Source signal described in~3.5.8.3, in the low

State, shall indicate that the Alternate Load source is to

, - be used for the Reset/Load. ‘ :

3.5.9.4 Maintenance Out :
See 3.5.8.4.

3.5.9.5 End In

A 50 n/s minimun width pulse fron the ICRA which; in the
low state, shalil indicate that the ICRA has completed its
data transfer, (See 3.5.7.6, for.ReSet/Load~Termination).

3.5.9.6  Nybi Zero o |
A pdlsevfrom the ICRA which, in the low state, shall indicate
~that the Alternate Source Data Lines correspond to the .
left-most 4 bits, (Nybl Zero), of . a 16-bit word,

_ See Figure 8 for.timing rélatidnships.

3.5.9.7  Nybl Three |
A pulse from the ICRA which, in the low state, shall indicate
that the Alternate Source Data Lines correspond to the .
right-most 4 bits, (Nybl Three), of a 16-bit word.
See Figure 8 for timing relationships,

3.5.9.8 ' Alternate Source Datu Lines

Four (4) levels from the'ICRA'w@ich,"in the high state

working from left to right, in the Console Data RegiSter.

Form 400224
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3.6 Main Storage
Main Storage facilities for the 7300 Processor shall
be described by the appropriate documents listed in 2.1.
Although Address, Data and Control signal conventions
are only generally described herein, by 3.6.1 through
3.6.3, .respectively, the CPU shall conform to the precise
specifications as contained in the appropri ate reference

documents listed in 2.1.
3.6.1 Address

Address signals to Main Storage shall be provided by the
CPU via the Basic Storage Protection-Feature or the
Relocation and Protection Feature, with the exception of

item c, as follows:

a. Nineteen (19) Word Address signals shall be supplied
to Main Storage. :

b. Two (2) additional signals shall be supplied and shall

: - be Byte Address related to the extent that their-
encoding shall provide full read reference, Byte 0
write reference (left-most), Byte 1 write reference
(right-most), and full write reference designations
to Main Storage. :

c. Three (3) signals shall be supplied to Main Storage
for the purpose of addressing the Register Set
associated with the ECC Feature (Note: These signals .
-shall bypaSs:the‘Register Option and be directly supplied
~to Main Storage from the CPU), ] - ’

3.6.2 | Data

a. Sixteen (16) Data Signals shall be provided to Main
Storage via the Register Option in the same manner -
previously described for the Address signals in 3.6.1.

Two (2) additional signals shall be supplied directly
- from the ALU section of the CPU to Main Storage and
shall be Data related to the extent that each shall
. provide odd horizontal parity designation for the
associated Data byte. ' '

b. Sixteen (16) Data signals shall be received directly
from Main Storage by the ALU section of the CPU (D
Fan-In Network). Two (2) additional signals shall be
received from Main Storage and shall be Data related
to the extent that, in the absence of the ECC Feature,
each shall provide odd horizontal parity designation
for the associated Data byte. As such, they shall be
checked for validity by the CPU. .(In the presence of
the ECC Feature, these sixteen data signals shall
provide . the output from the ECC associated Register

Form 400224
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Set when addreSsed4by means of the signals .described .-
in 3.6.1, item c.). - . o , '

Control

Control signals shall be exchanged between the CPU and
Main Storage as follows:

a.

A single Clock signal shall be supplied to Main

Storage and shal. provide the CPU timing reference
for Main Storap operations,

A single Acce s Enable signal shall be supplied to
Main Storage .Jor the purpose of designating the need
for a Main Storage reference on the part of the CPU.

A single Refresh signal shall be received from Main
Storage for the purpose of allocating Null State
major cycles within the CPU. Main Storage references
shall not occur during major cycles allocated to the
Null State. , ,

A single Out of Range signal shall be received from
Main Storage for the purpose of detecting Main Storage
references on the part of the CPU to Main Storage
Addresses not physically present within the 7300

. Processor.

In the presence of the ECC Feature an associated

signal shall be received from Main Storage such that . -
horizontal parity checking of Main Storage dat. shall
be disabled within the CPU and the ECC Error signal
from Main Storage indicating an.uncorrectable data
error shall be enabled within the CPU.

Form 4002248
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- Basic Timing

With respect to MUlti-State'capébilities, the basic timing
of the CPU.shall be performed as shown in Figure 4.

With respect to Single-State opeiations‘using consecutive
major cycles, the basic timing departure from that shown
in Figure 4 is described in 3.7.1, item b, -

State Initialization

State initialization shall occur prior to every major
cycle allocated to Processor States other than the Null State
and shall occur under hardware control.

a. When Processor States 0 through 7 are allocated major
cycles such that consecutive major cycles are not
allocated to the.same Processor State, initialization
shall occur during minor cycles RO and Rl in parallel
with E6 and E7, respectively. . '

R0 shall transfer the contents of the appropriate
Pu Register from the Extended Register File, Group I
~to the Su Register. '

R1 shall access Control Store proper at the Control
Store Address contained in Su. In addition, R1 shall
© transfer the contents of the appropriate F Register
. from the Extended Register File, Group I, to the common
resource F Register, (Clocked at the beginning of
~minor cycle EO0). : : ‘

b.. When Processor States 0 through 7 are allocated o
consecutive major cycles for the same Processor State,
initialization shall occur during minor cycles E8 and
E9, appended to the major cycle as illustrated in 3.1.1.

Minor cycle R1 shall be suppressed and RO shall be
extended to occur in parallel with E6 as previously
described in item a, as well as minor cycles E7 through
E9. Minor cycles E8 and E9 shall occur, in that order,
after E7 and prior to E0 for the purpose of implementing
consecutive major cycles for the same Processor State,

0 through 7. :

Minor cycle E8 sh:11 transfer the contents of the Pp
. Register to Su when the operation has not been suppressed
- as described in 3.8.12.5. Minor cycle E8 shall transfer
the contents of the appropriate Pu Register from the
Extended Register File, Group I, to the Su Register
when the Pp Register has been suppressed as described
in 3.8.12.5. :

Farm ANO2-PA
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Minor cycle E9 shall access Control Store proper at
the Control Store Address contained in Su. At the eng

of E9, a.major cycle shall begin on minor cycle EO with

c.. For all major cycles allocated to the Console State
for the purpose of srforming operations under Micro-
~command control; m’ .or cycle RO shall transfer an
~address constant to Sy according to 3.5.2 and minor

Once initialized as described in 3.7.1, Processor States

0 through 7 and the Console State shall be capable of
executing one Micro-command during each of the eight minor
€ycles beginning with E0 and continuingtthrough E7. The
actual number of Micro-commands executed during one major
cycle shall depend on the nature of the Micro-commands
themselves, Up to a maximum of eight.

Note: As a resuit of the "Su+1" inputs to the Su and Pp
Registers, (in conjunction with the compensation
provided by the R, P buffer");Register as required

_for the RO/R1 look-ahead utilization of the Su _
RegiSter), Branch Micro-commands providing less than
14-bits of branch address. shall have the anomalous
characteristics as described in 3.8.11.

State Housekeeping

.Statevhousekeéping shall occur after every major cycle

allocated to Processor States ¢ through 7 under hardware
control. ‘ ‘

Housekeeping operations shall occur during minor c}clés
W0 and w1 in para11e1 with E0 and El,'respectively.

Form €002-2A
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W0 shall transfer the contents of the Pp Register to the
appropriate Pu Register within the Extended_Register.File,
Group I, provided the transfer has not been suppressed as’ -
described in 3.8.12.5. The W0 operation shall update both
the Arithmetic status (Bits 00 and 01) and the Control

W1 shalil appropriately update the éssociated F Register

within the Extended Register File, Group I, provided the

- F.Register was designated by one or more Micro-commands

for the purpose of performing a write'reference_during the
preceding major cycle. ' o '

NOTE: As a result of the W1 timing equivalence to minor

cycle E1, in conjunction with the compensation -
provided by the Fy, ("F ‘buffer"), Register as
required for the E? to E0Q timing transition, the
restricted addressability for F Register write
.~ references shall exist during minor cvcle E0 as
© described in 3.8.2.4, item b, ' "

Roes 4nAGDS
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Micro-command Xepertoire

The Micro-command Repertoire shall consist of 65§ basic

Hicro-coraands, These 65 basic !licro-commands shall be
grouped into 10 classes as described in 3.8.3 through 3.8.12.

Each of the basic 65 Micro-commands shall consist of

- 14-bit codes, arranged into a 16-bit format such that

bit positions 09 and 10 are unused and always in the clear

Micro-commands shall be re 1d from Control Storage proper
and temporarily.stored, i duplicate, bv means of
Tegisters referred to as ul and Fu2 within the Timing/
Control section of the CPU. The duplicated !ficro- :
conmmands thus contained .in the Ful and Fuz Registers are
translated and executed, in parallel with the access for
‘the next Hicro~command, in an iterative fashion under
hardware control. N - :

"Format

bit positiun for Immediate Operand.entries,'separaté formats

are described in 3.8.1.1 throuch 3.8.1.3 relative to
these capabilities, o '

Micro-comnand modifications shall be based on the State
of the bit positions of the right-most byte of the
common resource F Register. The contents of this F
Register shall be influenced by hardware control at the
beginning of each major cycle to the eéxtent described

Register Mumber

Micro-commands for which. the register number may be
modified shr1l have the following format, referred to
as' Format 1. ' ‘

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

£ sgls1| a| b] P| of o X
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The 4-bit "f" field (Bits 00 through 03) shall provide
the fundamental function code. -

The 's "~and.ﬁ$1? designators (Bits 04 and 05,
respecgively)_shall provide the sub-function code.

The '"a'" and '"b" designétors_(Bitsj06<and'07,

. respectively) shall determine the. manner in which the
register number is formed for. the purnose of '

referencing the Register File:

When '"a'" and "b" are clear, the Basic Register File

shall be referenced at the register number described
by the "x" field (Bits 11 through 15) as defined in
item f. , o ‘ _ '

When "a" is set and "b" is .lear the Basic Pegister
File shall be referenced at the Teégister number
described by the "'x" field after an "inclusive or' is

performed betwéen bits 13, 14, and 15 of the '"xv

field and bits 09, 10, and 11 of the common resource
F Register. . ' . :

¥hen -"a" is clear and '"b" is set, the Basic Recister
File snall be referenced at thc register numder
described by the "x" field after an "inclusive or" is
performed between bits 13, 14 and 15 of the "x" field

‘and bits 13, 14, and 15 of the common resource F

Register.

When "a'" and "b" are set, the Extended Register File
shall be referenced at the register number described
by the "x" field. : : ‘

The "P" designator (bit 08) shall provide valid
horizontal parity when the total number of bits
in the set state is odd for the entire 16-bit
contents of the Fu2 Register and applies to all
Micro-commands. . :

The two unused bit positions (Bits. 09 and 10) shall be
in the clear state for all !Micro-commands. '

The 5-bit "x" field (Bits 11 through 15) shall provide
the register nuzber (1 of 32) for the purnose of

referencing the fegister File, subject to the .
"inclusive or' -operations described. in item ¢ when "a"
and "B" are unlike. ; . SR

Form 400§¢A~
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- When the Processor State portion of the register number

is applicable and Format 1 Micro-commands are executed

in Nornal Mode (not Boundary Crossing lode), the Processor
State portion of the regsister number shall be determined
according to the Processor State executing the Micro- :
conmand. When Format 1 Micro-commands reference the Extended
Pegister File, the Group I, I7 and III selection is nade
according to the state of bit, 11, 12, 13 and 14 of the

X" field. VWhen bits 11 thrrach 14 are clear, Group I ‘
shall be selected.. When bit 11 is clear and bits 12 through
14 are set,in any combinatic'i, Groun II shall be selected.

ihen bit 11 is set, Group III shall be selected.

hen Format 1 Micro-commands are executed in Boundary
Crossing Mode, the register number is determined as
‘described in 3.2.3.7. I ' :

3.8.1.2 Bit Position Skip
Micro-commands for which a bit position skip may be
modified shall have the following'fotmat,_referred to
as Format 2. o ' : -
00 01 02 03 04 0506 07 0809 10 11 12 13 14 15'

£ s s [ bI‘PJVO 0 s x

0,

1 @

~a. The 4-bit "f" field (Bits 00 through 03) shall provide
the fundamental function code for all Micro-cr:nands.

b. The "su", "s.", and "s;" designators (Bits 04, 05
and 11, respéctively) shall provide the sub-function
code. .

c¢. The "a" and "b" designators (Bits 06 and 07,
Tespectively) shall determine the manner in which
. the bit position is formed for the purpose of selecting
~a bit within the Au Register as a Skip paranmeter.

When "a' and '"b" are?clear, the selected bit position
in Au shall be described by the 'x" field (Bits 12
through 15) as defined in item f.

When "a" is set and "b" is clear, the selected bit
‘position in Au shall be described by the "x'" field after
an "inclusive. or" is performed between the "x" field
and bits 08 through 11 of the common resource F Register.

- Form 4002-BA.
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When' "a' is clear and "b" is set, the selected bit
position in Au shall be described by the "x" field
after an "inclusive or' ' is performed between the "x"
field and bits 12 through 15 .of the common resource
F Register. ' ' '

When "a" and "b" are sct, the selected bit position
in Au shall be described by the "x" field after an

- "inclusive or" is performed bSetween the "x" field,

bits 08 through 11 of the common resource F Register,
and bits 12 through 15 of th2 common resource F
Register. ' : : . _

The "P" designator (Bit 08) shall provide valid hori-
zontal parity when the total number of bits in the set

state is odd for the entire 16-bit contents of the
- FuZ Register and applies to all licro-commands.

. The two{ﬁnused'bit positions (Bits 09 and 10)

shall be in the clear state for all Micro-comands. .

The 4-bit "x" field (Bits 12 through 15) shall nrovide

the bit position (1 of 16) to be selected within

Au, subject to the "inclusive or" operations described

in item ¢ when "a" and/or. "b" are set.

Bit Position Immediate Operand

ilicro-commands for which a bit position Immediate Onerand

may be modified shall have the folleowing format,

-referred to as Format 3,

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

f . So} syl - a b[ P| O] O X

The 4-bit "f" field (Bits 00 through 03) shall provide
the fundamental function code for all Micro-commands.

The "syp'" and "s," designators (Bits 04 and 0s,
reSpecgively) sﬁall provide the sub-function code.

The "a" and "b" designators (Bit$-06 and 07,

~respectively) shall determine the manner in which the

bit position is formed for the purpose of selecting a

bit (or bits) within the Bu Register for Immediate
~Operand entry.

When 'a" and "b" are clear, the sélected bit positibn
in Bu shall be described by the '"x" field (Bits 12

~through 15) as defined in item f.

: Poim AONS58
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¥When "a" is set and "p" is clear, the selected bit

position in Bu shall be described by the "x'" field
after an "inclusive or" is perforned between the 'x"
field and bits 08 through 11 of the common resource |-
F Register. - : ‘ ' ' ‘

-~ When "a" is clear and '"b' is set, the selected bit

‘position in Bu shall be lescribed by the 'x" field

after an "inclusive or" jis performed between the '"x"
field and oits 12 throu-h 15 of the c€ommon resource
F Register. ' Co S '

When "a" and "b" are s t, the bit position selected in
the left-nost byte pos.tion of the By Register shall
correspond to the Processor State, 0 throuch 7, which

performs the Micro-command. This "1 of 8" bit entry
performed for the left-nost bvte Position of the Bu

- Register shall be dunlicated in the richt most byte

position of Bu. This operation shall occur independently.
of the value of the "x' field.

the set state is odd for the entire<16-bit contents
of the Fu2 Register and applies to all Micro-commands.

The tvo unused bit rositions (Bits 09 and 10) shall be
in the clear state for all Micro-commands. The S
undesignated bit position (Bit 11) shall have no effect
on Micro-command execution except to the extent that it
shall participate in the formation of valid %L.rizontal
parity as described in item d. B o

~The 4-bit "x" field (Bits 12 through 15) shall pnrovide

the bit position (1 of 16) to be selected within

Bu except when '"a' and "B" are sct and subject to the
'inclusive or' operations described in item c¢ when
"a" and "b'" are unlike. . . :

~ Form 400224
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Characteristics

With respect to each of the 6% basic Micro-comnmands,
characteristics related to !memonic, Format, Blockpoint,
Register File Addressability and Timing requirements.
are provided in Figure 9.

The Significance'of'each of these characteristics is

described in 3.8.2.1 through 3.8.2.4..

Mnemonics

Mnemonics shall consist of 3 or 4 alpha-numeric characters

and are shown in Figure 9 in alnha-numeric order.
Complementary onerations are denoted by use of the

" special character,\.

rormat

Formats 1, 2, and 3 as described in 3.8.1.1 through 3.8.1.3

are shown in Figure 9 for each of the 6S llicro-command

‘Mnemonics as applicable., - _ :

" Blockpoint

¥hen the. "multi-state" processing capabilities characteristic
of the 7300 Processor are utilized, allowances must be

made for the execution of Micro-commands in non-contiguous
rajor cycles for each of the Processor States involved. All
Micro-commands executed during the course of each major

Cycle shall not base their execution on the state of the
common resource registers within the ALY except wvhere the
execution of previous Micro-commands within the sane

‘major cycle has influenced the state of such registers.

Thus the first !licro-command executed in each major cyvcle

'shall make no assurmptions whatsoever with respect to the

contents of the common resource registers within the
ALU_whenever "multi-state™ processing may have occurred,

‘i.e. " the previous major cycle was allocated to a different

Processor State than the current major cycle.

A convention, using the Micro-commands shown in Figure 9

as Blockpoints, shall facilitate the coding of Micro-
comnand sequences such that valid results shall be obtaired
during "multi-state" operations. Micro-commands
designated as Blockpoints shall record the Control Storage
Address of the next Micro-command in a register referred

to as the Pp Register, in_addition.to'performing'the
operations described in 3.8.3 through 3.8.12.

Farm 4002-2A
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As previousiy described in 3.2.2.2, Micro-command execution -

-

~for each major cycle allocated to Processor States 0

through 7 shali begin at the Control Storage Address
designated by the contents of the associated Pu Register.
Likewise, upon completion of each Rajor cycle allocated

to Processor States 0 through 7 the associated Py Register
shall be updated-(written) to r:flect the contents of the

Pp Register (unless suppressed )Y execution of a CIO1

or CIQ2 Micro-conmand). Thus, =2ach major cycle allocated

to Processor States 0 through . shall involve the execution
of at least one Blockpoint Mic¢ o-command, Moreover, the
Micro-commands following a Ble¢ :kpoint Micro-command shall
make no assumptions relative .o the contents of the common
resource registers in the ALU unless such Micro-commands are
known to occur within the same major cycle as the last
Blockpoint Micro-command. When the 1last Blockpoint occurs
on a minor cycle other than E7 for any major cycle allocated
to Processor States ¢ through 7, the Micro-commands executed
after the 1last Blockpoint shall be repeated during the

next major cycle allocated to the associated Processor State.

Form 4002-2A
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Register File Addressability

For the purpose of performing read and write references
to the Extended Register File, access shall be alloved

to those registers and groups for the Micro-commands as
shown in Figure 9. :

The general addressability indications provided in Figure 9
apply to the associated Micro-commands when executed in
Normal Mode only and are subject to specific constraints
described in 3.2. Boundary'crossing /iode addressability

is likewise described in 3.2.

“a. Where addressability shall be pro?ided for any Extended

Register File group, addressability of the Basic
Register File shall be possible for the same Micro-
commands as shown in‘FigureVQ. ; : .

‘b.  Extended Register File, Gfoup‘l addressability shall

be indicated uniquely for the F and Fu Registers as '
shown in Figure 9. : :

Micro-commands for which F Register addressability shall
be provided, should not occur-for the purpose of per-
forming write operations during minor cycle EQ.. Such
operations shall not be hardware supported .and may
‘result in machine malfunction. '

~ Micro-commands for which Pu Register addressability
shall be provided shall reference the Address nortion
of the Pp Pegister and Arithmetic Status portion of
the Su Register during read operations. Micro-commands -
for which Pu Register addressability shall be nrovided
shall reference the applicable bit positions, in the
Address portions only, of the Pp and Su Registers during
write operations as specifically described in 3.8.4
and 3.8.11.

c. . Extended Register File, Group 11 addressability shall
be provided for those ‘licro-commands shown in Figure 9,
subject to the constraints described in 3.2.3.

d. Extended Register File, Group ILT addressability shall
be provided for those Hicro-commands shown in Figure 9,
subject to the c¢onstraints described in the associated
documents listed in 2.1. ‘ ’ ’

Formn 400224
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Timing
Micro-command execution times shall be provided by Figure 9

in terms of the number of minor cycles required in the best
(minimum) and worst (maximum) cases. . '

Iﬁ'additiOn to the minimum, minor cycles shall be hardware
inserted as required for the following conditions:

a. ‘'Additive Micro-commands SU! and DSUM and comparative
Micro-commaands. CMP and CMU shall require one additional
minor cycle when adder and comparator propagations,
respectively, have not ov('lapped the execution of one
OT more previous Micro-coruaﬁds, (Blockpoint shall be
deferred until the second cycle when applicable. -

b. Main Storage Related Micro-commands shall require an
~appropriate number of additional minor cycles when the
minor cycle in which they are translated for execution
does not correspond to the timing requirements of Main
Storage. ' o :

C.- Branch Micro:commapds'capable of referencing the

d. Branch Micro-commandS'capable of referencing the appli-
cable bit positions in the Address portion of the Pp
Register only, shall require as many additional minor
cycles as remain in the major cycle. (FRJ, FZ' with

- the contents of Au equal to zero, RNI1 and RNIZ}).

e. Control Micro-commands CIO1, CIO2, ROM and‘SYNC shall
~ Tequire. as nany additional minor c¢ycles as remain in
the major cycle. '

NOTE: With respect to Micro-command control and timing, when
asynchronous signals are read, resolve time must be allowed:
before any actions dependent on the state of such signals
are taken. When input signals are subject to change during
the minor cvcle in which ‘they are read, settling time of 200
n/s must be allowed. For example, if an LAW Micro-command
designating the Extended Register File Group II CA Register
1s performed and any Skip iicro-command (or a Jump Micro-
command such as STA designating Pu) is performed within 200
n/s, such Micrg-command May Tesult in machine malfunction.

zero, etc. Such precautions are particularly applicable to .
the Extended Register File, Group IIT facilities,

Form 4002-.’;‘
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Register File'Read:Micro?cbmmands

The Micro-commands in this class shall provide the means
for perforning Register File read references which are
unrelated to Main Storage operations. - : _

-LoadiAu Word

(00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
11 0 1 of of o] b] 9] o] o x

This Format 1 Micro-command_éhall;transfer the outnut from
the Register File to the Au Register with the register number
for the read reference designated;according to 3.8.1.1.

Load Au»Complemént

00 01 02 b3 04 05 06 07 08 09 10 11 12 13 14 15
11 0 1} of 1] al b “Pl0 0 X

This Format 1 Micro-command shall ‘transfer the 1's complezent
of the output from the Register Filc to the Au Register .
with the register number for the read reference designated
according to 3.8.1.1. In addition, the Force Carry -

Register shall be set. = : S '

Load Bu ¥Word

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
0. T 1T 0[O0 Of af B[ P (U x

This Format 1 Micro«cbmnand shall transfer the output from
the Register File to the Bu Register with the register

-number for the read reference designated according to

3.8.1.1. In addition, the Force Carry Register shall
be cleared. , . o ‘ b

Form 40024
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_LoadJBugCoﬁpleménf

00 01 02 03 04 05 06 07 08 09 10’1; 12 13 14 15

0 1 1-0f of 1/ a bl Pj 0 o0 x

- This Format 1 Micro-command sh 11 tfansfer‘the 1's

complement of the outnut of th Register File to the. Bu
Register with the register num er for the read reference
designated according to 3.8.1. ., In addition, the
Force Carry Register shall be ¢ :t. , :

Load Au and Bu _
00 01 02 03 04 0S 06 07 08 09‘10 11 1213 14 15

1 1.0 1) 1f of af b p| 0 o -  «x

This Format 1 Micro-command shall transfer the output of
the Register File, to both the Au and Bu Registers with

- the register number for the read reference designated

according to 3.8.1.1. In addition, ‘the Force Carry
Register shall be cleared. , , e '

Clear Au
00 01 02 03 04.05 06 07 08 09 10 11 12 13 14 15

11 0 1f 1] 1 af bj P[ 6. 0] = «x

This Format 1 Micro-command shall transfer the output

of the Recrister file to the Ru Register with the

register nuaber for the read reference designated
according to 3.8.1.1. In _addition, the Au Register

'shall be cleared and the Force Carry Register shall be

set.

Farm 400224
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}Load Bu Link

- 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

LBL

0 1.1 1f 1§ 1f a b B[ o o = «

This Format 1 Micro-command shall transfer the output

- of the Register File to the Bu Register with the

- Status portion of Su to

3.8.4.1

~CLR

3.8.4.2

STA| 0 0 0 1] of 1f a|] 6] | 0 o]  «
2 , !

register number for the read reference designated

according to 3.8.1.1. In -addition, the state of the

Link status bit shall be transferred from the Arithmetic
the Force Carry Register.

Register File Write Micro-commands.

The Hiéro=commands-in this class shall provide the means

 for performing Register File write references which .

are unrelated to Main Storage operations.
NOTE: 'The CLR, STA, STB and AND Micro-commands shall
- effect a Branch operation when the Pu Register
is designated. - : v '

Clear Contents of Register (Designated:by x)

00 01 02 03 04 05,06 07 08 09 10 11 12 13 14 1S

0 0 0 1f of. 0 alj bf ‘Pl 0 o CX

This Format 1 Micro-command shall clear the contents of
the Register File at the register number designated
according to 3.8.1.1. (See 3.8.2. 4, item b restriction).
Store Au ! |

100 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

This Format 1 Micro-command shall transfer the contents
of the Au kegister to the Register File with the .
register number for the write reference designated
according to 3.8.1.1. Y :
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3.8.4.3  Store Bu .
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
STB 0 0 0 1} 1] o al bl Pl 0 o ‘ x - I
This Format 1 Micro-commandvshal’ transfer the contents“
of the Bu Register to the Register File with register
nunber for the write reference H}signated,according to
| 3.8.1.1. | : a .
3.8.4.4  Logical Product, Au and Bu
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
AND | ¢ 0 0 -'1] 11 a{ b’l Pl 0 o x

This Format 1 Micro-command shali transfer the logical
product of the contents of the Au and 3y Registers to
the Register File with the register number for the write
reference designated according to 3.8.1.1.

The logical prodhct operation shall be nerformed: for each

bit position of Au and Bu ‘Registers according to the
followin_ truth table. o

Au - Bu Logical Product
h ; . - | .
[0 |1 0
‘1 {0 0
[ 1] 1 1

Form 4002-2A
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Inclusive Or, Au and Bu

3.8.4.5
‘ 00 01‘02 03 04 05 06 07 08 09 10 11 12 13 14 15
I0Rl 0 1 0 of 1 of af o] 7] o 0| x '
This Format 1 Micro-command shall transfer the inclusive
or of the contents of the Au and Bu Registers to the
Register File with the register number for the write
reference designated according‘to,S.S.l.l.
. The inclusive or overation shall be pefformed for éach
:bit position of the Au and Bu Registers according to
the following truth table. '
 Au Bu - Inclusive Or
0 | o 0
0 1 1
1 0 1
1 1 1
3.8.4.6  Exclusive Or, Au and Bu |
00 0102 03 04 05 06 07 08 09 10 11 12 13 14 15 o
EoR[ 0 1 0 of 1] 1] a 5] B 0 o Cox

This Format 1 Micro-command shall transfer the exclusive
or of the contents of the Au and Bu Registers to the :
Register File with the register number for the write

reference designated according to 3.8.1.1.

The exclusive or operation shall be pefformed for each
bit rosition of the Au and Bu Registers according to the
following truth table. ' :

Au Bu Exclusive Or
0 0 | 0
0 1 o 1
1 0 1
1 1 0

Form SOOKSA
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Sum, Au‘andeu. ‘
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

0 0 1 oo of a6 Fl0 o N

This Format 1 Micro-command shall iransfer the sum of
the Au (16 bite), Bu (16 bits) and Force Carry (1 bit,

" right justified) Registers to the Register File with the

register number for the write reference designated
according to 3.8.1.1. . :

In addition, the Overflow and Link Status conditions
relative to the current sum shall be transferred to the
Arithmetic status portion of Su provided the left-most
byte contained in the common resource F-Register is not
equal to 50, 51, 52, or .53 in hexadecinal notation -

and provided the Au or Bu Registers have been cleared,
set, or clocked since ‘the last execution. of a DIG or
CORC Micro-command. , :

Pecimal Sum, Au and Bu
Od 01 02 03 04 05 06-07 08f09_10 li 12 13 14 15

.001001ab?}00 X

This Format 1 Micro-comman. shall transfer the swi of the
Au (16‘bits),_Bu (16 bits) an<‘Forc¢ Carry (1 bit, right
justified)-Registers to the Reg.. ter File with the

Tegister number for the write refe‘*nce’designated according

to 3.8.1.1. The carry outputs fron each of the adder

: groups'(4-bit-nybls) shall be transferred to the Inner

Carry Register.

Arithmetic status portion of Su provided the Au or Bu
Pegisters save. been cleared, set, or clocked since the
last execution of a DIG or CORC flicro-command.

NOTE: The Link status bit shall be derived at the carry
output from the right-most byte of the adder, instead

.. of the left-most byte of th- adder, whenever the left-

most byte of the common resource F Register is equal to -

50, 51, 52 or 53 in hexadecimal notation.

Ferm 400224
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3.8.4.9 sign ﬁnd;Magnitude'COmpare -
. /0001 02 03 04 05 06 07 08 09 10 11 12 13 14 15
CMP | 0 0 1 0| 1/ of a b] P| o] o] . x

This Format 1 Micro-command shall transfer the algebraic
(signed), and logical (unsigned), compare status, relative
to the contents of the Au and Bu Registers, to the Register
‘File where the register number for the write reference shall
be ‘designated according to 3.8.1.1.

When'thekBasic'Register File,is de§ignhted, onlf bits 00
through 07 of the appropriate register shall be written,
according to the left-mest byte pesition of the following

table.

When the Extended Register File is designated and :
addressability of the designated register 1s specifically
provided, the full 16- it compare status shall be provided
as follows: : : :

ALGEBRAIC| LOGICAL 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

(W >@) [W>@)o 1.0 00 1 0 o 1 —>1j§
A >B) [ <@io 1 0 00 0 1 o 1 51 |
W< [m<mlio o 1 0 o 0 1 o 1 1

(M) <3 | >80 0 1 0ol 0 1 0 o 1 31

L (A =B 000 1l0 o0 0 if 1— — 1

‘Porm 4002-2A
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CMU

0 0 1 o

b‘,‘[ P
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00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
1 1 a o of <

status
ters,

- (unsigned) compare
the Au and Bu Regis
register number for
designated according

When the Basic Reg
00 through 07 of the

When the Extended Re
of the designa
16-bit compare

the w
to 3.8.1.1.

This Format 1 Micro-command shall t

re

ransfer the logical
lative to the contents of

to the Register File where the

rite

ister File is desi

gister is designat
ted-registet is' s
Status shall be provide

00 01 02 03 04 05 06 07 08 09 10

- Tefere

ﬁce shall be

s. Only bits
spall be

ed and addressability
ally provided, the full
d as follows:

pecific

11 12 13 14 15

(Aw)>(Bu) [ 0 1 0 o/l 0 1 o o 1 ->1 |
| cw<en [0 0 1 o o 03 0| 1 >1
(Aw)y=Bu. !0 0 0 1/ 0 0 o 1] 1 >1 ¢
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3.8.5.1

LSlI 0 0 1 1[ o]o[alb P[0 of  x

Register File Read, Main Storage Related Micro-commands.

. The Micro-commands in thislciass,shall rrovide the means

for performing Register File read references which are
related to, or may be related to, Main Storage (or
Register Cption) operations. Micro-commands LS1, LSF,
LS2 and LSE shall be unconditionally related to Main
Storage (or Register Option) operations. The LDW,. LDW\,
and LD3 Micro-commands shall be !fain Storage (or Register
Option) related only when they are executed during minor
cvcle E1 immediately following the execution of an

LSl, LSF, LS2 or LSE Micro-command at minor cycle EO.

All ocher !icro-commands in this class shall be Main
Storage (or Register Option) related when they occur
after, but within the same major cycle as LS1, LSF, LS2
or LSE !licro-commands executed fcr the rurpose of perforninz

Main Storage ( or Register Option) read operations.

The selection of an input to the D Fan-In Network within
the ALU shall be conditioned by the ilicro-commands within
this class in ‘the following manner: '

a. -During Main Storage Read operations, the data.from
Main Storage shall be selected at the D Fan-In Network
from ninor cycle E4 through minor: cvcle E7.

b. During Register Option Réad operations, the data from the
Register Option shall be selected at the D Fan-in .
Network from minor cycle E4 through ninor cycle E7.

¢. For the purpose of making D Fan-In Network selection only,
Régister Option Read operations which specify the
Register set associated with the ECC Feature shall
be treated as Main Storage Read operations.

d. During'all ninor cycles other than those described in
items a, b, and c, the D Register shall be selected
at the D Fan-In Network. C S

"Load S

00 01 02 03 04 05f06’07 08 09 10 11 12 13 14 15

LSF[CO 0 T IO Ia[5[ P[0 0] = —
L2 oT T UTA] oi PT U 07 —x 7

LSElg}’ 1 I I I[a[ 5[ PO U] X B
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These'Format'lvMicro-commands shall transfer the output

fron the Register File to the S Register, when executed
on minor cycle EO, with the register nuszber for the
-Register File read reference designated according to
3.8.1.1. , . : '

a.

“hen executed during minor cycle EO on the part

of Processor States 0 through 7 with bits 11, 12, 13
and. 14 set (register number 1E or 1F) or when executed
during minor cycle E0 on the part of the Console State
with the Console Operation Select switch in the RO-RD
or RO-VRX position (See 3.10.3.11),. these Micro-commands
shall cause hardwares interpretation of the remainder
of the aprropriate major cycle to be associated with

a Register Option reference.

“hen executed during minor cycle EO on the part of

:‘Processor States 0 through 7 with bits 11, 12, 13

or 14 clear in any combination (not register nunber
1E or 1F) or when executed during rinor cvcle EO

on the nart of the Console State with the Console
Mode Select switch in any applicable position

other than RO-RD or RO-WR (See 3.10.3.11), these
Hicro-comnands shall cause hardware internretation of
the remainder of the appropriate .major cvcle to be
associated with a Main Storage reference.

+*hen executed during minor cycle E0, in the presence
of the Basic Storage Protection Feature, the
Relocation and Protection Feature or the ECC Feature,
these Micro-commands shall require an addjitic-2al minor
cycle referred to as E0'. ' Yhen executed during minor
cycle EO0, in the presence of the Basic Storage :
Protection and ECC Features or the Relocation and

~ Protection and ECC Features, these HMicro-commands -
- shall requirée two additional minor cycles referred

to as E0'and E0". Minor cycles EO' and E0O" shall be
hardware inserted. S

'When-executed~during any minor cycle other than EO,

the contents of the S Register shall not be affected
by these Micro-commands. Moreovér, the nature of
each major cycle with respect to its association with
Register Option or Main Storace references shall be
hardware interpreted during ninor cycle EO only

and shall not be altered by the execution of these
Micro-commands during minor cycles other than EO.
When executed during any minor cycle other than EO,
the associated Load S Micro-comnand shall be held in
the Ful and Fu2 Registers for thée remainder of the
rajor.cycle. .Thus,each Load S Micro-command occurring
on minor cycles other than E0, must be immediately
preceded by a Blockpoint Micro-command for Processor
States 0 through 7. '
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-These Format 1, Load S Micro-commands shall transfer the
output of the Register File to the Au 'Register, regardless
of the minor cycle in which they are executed, with the
register number of the Register File Read reference
designated according to 3.8.1.1. Likewise, the Bu and
‘Force Carry Registers shall be affected according to the
following:

e.

~ to the Bu Register and the Force Carry Register shall

_ be cleared.

h.

In the presence of the Relocation and Protection Feature,
Load S Micro-commands executed during minor cycle EOQ

shall result in the transfer of the Segment Tag, associated
with the designated register number, to be transferred to
the left-most 4-bit extension of the S Register as contained
within the Relocation and Protection Feature.

Although the Load .S Micro-commands shall be capable of
execution in a single minor cycle, EO, as reflected by
Figure 9, the following restrictions shall apply:

i.

Load D Word

00

104 of

The LS1 Micro-command shall cause 000014 to be transferred.

be set. . ' _
The LSF Micro-command shall cause FFFF1g to be transferted
to the Bu Register and the Force Carry Register shall

The LS2 Micro-command shall cause 00014 to be transferred
to the Bu Register and the Force Carry gegister shall
be set. ' ‘ ,

The LSE Micro-command shall cause FFFE1g to be transferred
to the Bu Register and the Force Carry Register shall
be cleared. . , .

In the presence of the Basic Storage Protection or the
Relocation and Protection Features, the Load S Micro-
commands shall require 2 minor cycles, the second
consistigg of .a special hardware inserted cycle referred
to as EO . ‘ '

In the presence of one of the features described above
and in the additional presence of the ECC Feature, the
Load S Micro-commands shall require 3 minor cycles, the
second -and third consisting of special hardware inserted
cycles referred <o as E0'and E0 , respectively. ‘

0

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
11 1{0 ofa bl PO 0of . «x

" Perm 4002-2A
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This Format 1 Micro-command shall transfer the output from
the Register File to the D Register with the register
number for the Register File read reference designated
according to 3.8.1.1. ‘ : ' ‘

Option write‘reference.involving a full transfer of the D
Register output. In such Cases, alteration of the contents
of the D Register by means of Micro-commands during minor
cycles E2 through E7, may result in machine malfunction.

The word locations of the write reference within Main
Storage, or within the Register Option, shall be designated
by the contents of the S Register (Bit 15 irrelevant except
for Breakpoint) and shall be subject to appropriate hardware
validity checks.on,the-part of the Basic Storage Protection
Oor Relocation and Protection Features, Write references

‘thus performed shall involve 16 data bits when validly
addressed. :

3.8.5.3 Load D Complement _ ‘
. 00 01 02 03 04 0506 07 08 09 10 11 12 13 14 15
LDW\ | o 1 1 1] of 1 af ] P 0 o . x
This Format 1 Micro-command shall transfer the 1's complement .
of the output from the Register File to the D Register with .
“the register number for the Register File read reference
designated according to 3.8.1.1.
For a descfiption of . the relafionship.of this MiczQFcomménd
to Main Storage and Register Option write references see
the comments in 3.8.5.2.
3.8.5.4 Load D Byte . :
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
LDB| 0 1 1 1 1] 0] a b P 0] o] X ]

This Format 1 Micro-command shaii transfer the output

“from the Resister File to the D Register with the register

number for the Register File read reference designated
according to 3.8.1.1, ‘ » -
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Equipment Group_

Wumber 055000

MIEMIOREX ENGINEERING SPECIFICATION o —

When executed during minor cycie El, ihmediately_following;

an’ LS1, LSF, LS2, or LSE Micro-command at minor cycle.
E0,. this Micro-command shall result in a Main Storage

write reference involving a partial transfer of the .
D Register output for which the right-most byte shall
be duplicated in the left-most byte position, ( the

- D Register output to the D Fan-In Network shall not be

affected). ' In such cases, alteration of the contents

of the D Register by means of Micro-commands during minor
cycles E2 through E7, may result in machine malfunction.
The byte location of the write reference within Main
Storage shall be designated by the contents of the S
Register and shall be subject to appropriate hardware

-validity checks on the part of the Basic Storage

Protection or Relocation and Protection Features.

Write references thus performed shall involve the
transfer of only the left-most data byte where bit

15 of the S Register is clear or the transfer of only
the right-most data byte where bit 15 of the S Register
is 'set, when validly addressed. ‘ '

3.8.5.5 D To Au, True _ _
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
DTA| 1 1 0 -0 of of al b ?| 0 o x

This Format 1 Micro-command shall transfer the 6utput from :
the Register File to the Bu Register with the register
number for the Register File read reference desicnated

~according to 3.8.1.1, In addition, this ificro-command

shall transfer the output from the D Fan-In Metwork

“to the Au Register and shall clear the Force Carry

Register.

tthen initially translated on minor cycle E1, E2, or E3
during any major cycle in which a !Main Storage or Register
Option read reference is performed, this Micro-command
shall be held in the Ful, and Fu2 Registers and repeatediy

executed during each minor cycle up to and including

. E4, under hardware control.
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D to Au, Complement

This Format 1 Micro-command shall transfer the 1's

3.8.5.7

IDX

complement of the output from the Register File to
the Bu Register with the register number for the
Register File read reference designated according

~to 3.8.1.1. In addition, this Hicro-comnand shall |

transfer the output from the D Fan-In Nétwork to the

“Au Register and shall set the Force Carry Register.

During Main Storage and Register Option read references,

hardware controlled timing constraints shall be

exercised as described in 3.8.5.5.

~Index

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

1 10 0o 1 of af o] Plo o

This Formz: 1 Micro-command shail trans fer the/ output
from the Register File. to the Bu Register nrovided
the resultant register number for the Register File
read reference does not have the 3 right-most bits
(13, 14 and 15) in the clear State when designateu
according to 3.8.1.1. o C

This Micro-command shall simply clear the Bu Register
provided the resultant register number for the Register
File read reference has the 3 right-most bits (13, 14
and .15) in the clear state when designated according

to 3.8.1.1. A :

In addition, this Micro-edmmand shall unconditionally

transfer the output of the D Fan-In Network to the Au

‘Register and shall clear the Force Carry Register.

during Main Storagé andyRegister.Optipn‘read reférences,'-_
hardware controlled timing constraints shall be exercised

. as described in 3.8.5.5,
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In the presence of the Relocation and Protection Feature,
the IDX Micro-command shall also serve as the imrlicit
Micro-comnand control mechanism for dynamic Segment
Tag write references. Each IDX Micro- command shall allow
the next Register File write reference, performed under
Micro-command control, to occur such that the associated
Segment Tag shall also be written. The Segment Tag value
SO written shall correspond to the Segnment Tag value

read during the last LS1, LSF, LS2, or LSE Micro-command,
whenever the associated IDX Micro-command simpnly cleared
the Bu Register. Alternatively, the Segment Tag value

SO written shall correspond to the Segment Tag value

read during the associated IDX Micro-command whenever this
associated. IDX Micro-command:performed.a transfer of the
Register File output to the Bu Register.

3.8.5.8 D False to Au
| 000102030405 06 07 08 09 10 11 12 13 14 15

DFA| 1 1 0 of 1/ 1] a bl Pl 0 o x

 This Format 1 Micro-command shall transfer the outnut of the
Register File to the Bu Register with the register number
for the Register File read reference designated according
to 3.8.1.1. '

In addition the 1's complement of the output from the D
‘Fan-In Network shall be transferred to the Au Register
and the Force Carry Register shall be set.

. During Main Storage and Register Option read references,
hardware controlled timing constraints shall be exercised .
as described in 3.8.5.5.

3.8.6 Register File Write, Main Storage Related Micro-commands.

The Micro-commands within this class shall provide the _
means for performing Register File write references which
may be related to Main Storage or Register Option read.
operations. '

The Micro-commands within this class shall be ain Storage
or Register Option related when they occur after, but in

the same major cycle as LS1, LSF, LS2, or LSF Micro-commands
which are executed for the purpose of performing Main
Storage or Register Option read operations as definéd in .
3.8.5.1 through 3.8.5.4. -
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When initially translated on minor cycle El1, E2, E3 or E4
during any major cycle in which a Main Storage or Register
Option read reference is performed, these ficro-commands
shall be held ir the Ful and Fu2 Registers and Tepeatedly.
executed during each ninor ¢ycle up to and including ES,
under hardware control. B ‘ :

'f3.8.6.l Store D YWord

SDW

0

] 01“02 03 C4 05 06 07 08 09 10 11 12 13 14 15

¥ -

1o~000ab1-poo x

This Format 1 Micro-command shall transfer the output

of the D Fan-In MNetwork to the Register File with

the register number for the Register File write reference
designated according to 3.8.1.1. : :

3.8.6.2 Store D Byte _ ,
00 01 02 03 04 05 06 07 08 09 10 11 1213 14 15

-SDB

0

1 0 0f of 1] af-bf P| 0. ¢ | x

This Format 1 Micro-command shall transfer the richt-
most byte or left-most byte from the output of the D

b

Fan-In Network (as determined by the state of bit 15

of the S Register)to the Pegister Fila in the right-a0st
byte position, along with zeroes in the left-most oyte
position. The register nurber for the Register File
write reference shall be determined according to 3.8.1.1.

When bit 15 of the S Register is in the clear state,
the left-most byte of the D Fan-Out Network shall be
selected at the right-most byte input to the Register
File and zeroes at the left-most byte input to the
Register File. ' ' '

Vhen bit 15 of the S Register is in the set state,
the right-most byte of the D Fan-Out Network shall be
selected at the right-nost byte inrut to the Register
File and zeroes at the lett-most byte input to the
Register File. : .
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3.8.7 - Immediate Operand Micro-commands.

The Micro-commands within this class shall provide the .
means for transferring immediate operands to the Bu-
Register. These immediate operands shall be contained
within the !licro-commands themselves, with the excention

of CORC and special cases of the LBB and LBB\ Micro-commands.

Undesignated bit positions within these !licro-commands
shall have no effect on Micro-command executicn excent
to the extent that they shall participate in the formation
of valid parity. ' : ~

3.8.7.1 Enter Bu Upper
00 01 02 03 04 OS 06v07:08 09 10 11 12 13 14 15~

EBUl 1 0 1 0 No .| Pl o o N

The Ng/Ny fields of this ‘licro-command shall be transferred
to the left-most byte position of the Bu Register. The
Tight-most byte position of the Bu Register shall remain
unchanged. ‘ : .

3.8.7.2 Enter Bu Lower
| 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

EBL | 1 0 1 1 Ny Pl 0 0 Ny

The Ny/Ny fields of this Micro-command shall be transferred.

to the right-most byte position of the Bu Pegister. In
addition, the left-most byte position of the Bu Register
shall be cleared. = : '

-~

'3.8.7.3  Load Bu Bit | |
00 01 02 03 04 05 06 07°08 09 10 11 12 13 14 15

188l 0 1 1 o 1f of a] b] ] 0 o x

This Format 3 Micro-commandvshall-transfer a 16-bit
‘immediate operand to the Bu Register.
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‘hen the "a'" and "b" designators are not set, the 16-bit _
immediate overand shall consist of a single bit in the set
State with the remaining 15 bits in the clear state. The
5it position to be set shall be designated according to
3.8.1.3.

_Wheh the "a" and "b'" designators are set, the 16-bit

operand shall consist of two bits in the set State,

one in each byte position, with the remaining 14 bits

in the clear state. The left-most bit position to be

set shall correspond to the Processor State, 0 through 7,
in which the Micro-command is executed and the left-nost
byte shall be duplicated in the right-most byte position
as described in 3.8.1.3. o :

In addition, the Force Carry Register shall be cleared.

'3.8.7.4 Load Bu Bit Complenent ‘
00 01 02 03 04 05 06 07 08 09 10 ‘11 12 13 14 15
LBB\N| 0 1 1 of 1] 1] al b| ?| 0 o x '

This Format 3 Micro-command shall transfer a 16-bit
immediate :perand to the Bu Register.

When the "a" and '"b'" designators are not set, the 16-bit
immediate operand shall consist of a single bit in the
clear state with the renaining 15 bits in the set ~tate.-
The bit position to be cleared shall be-designated
according to 3.8.1.3. :

¥hen the "a" and "b" deéignators are set, the 16-bit
operand shall consist of two bits in the clear state,

one in each byte position, with the remaining 14-bits

in the set state. The left-nmost bit position to be
cleared shall correspond to the Processor State, 0
through 7, in which the Micro-command is executed and
the left-most byte shall be duplicated in the right-most
byte position as described in 3.8.1.3. .

fn additiqn; the Force Carvy Register shall be set.
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- 3.8.7.5

DIG

3.8.7.6

CORCy 1 1 1 1f 1f 1;° Pl 0O O

- Digit Duplication

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

1 1 1 1 14 0 Pl 0 o X

The "x" field of this Micro-command shall be transferred
to each nybl (4-bit group) position of the Bu Register.
In addition, the Force Carry Register shall be cleared.

Execution of this Micro-command shall inhibit the group
carry mechanisms within the adder such that each 4-bit

nybl may be independently added with group carry inputs

in the clear state. Likewise, the clocking of the
Overflow and Link conditions within the Arithzetic portion
of the Su Register shall be inhibited by the execution

of this Micro-command. These disables shall remain in
effect until the Au or Bu Registers are clearsd, set or
clocked by Micro-commands other than DIG and CORC.

Correct Code

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

This Micro-conmand shall transfer a 16-bit immediate
operand to the 3u Register where the value of each
nybl (4-bit group) shall be indevendently determined

- by the state of the associated bit position in the
-Inner Carry Register. . ’

Where the bit positions in the Inner Carry Register
are set, the associated nybls shall have the value of
3 in hexadecimal notation. . '

- Where the bit positions in the Inner Carry Register are

clear, the associated nybls shall have the value of D in

hexadecimal notation.

In ‘addition, the Fdrce Carry Register shall be cleared.

" Execution of this Micro-command shall inhibit the group

carry mechanisms within the adder such that each 4-bit

..nybl nay be independently added with group carry inputs

in the clear state. Likewise, the clocking of the Overflow
and Link conditions within the Arithmetic portion of the

Su Register shall be inhibited bv the execution of this
Micro-command. These disables shall remain in effect

until the Au or Bu Registers are cleared, set or clocked

by Micro-commands other thaan DIG and CORC.
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Shift Micro-commands

_The Micro-commands within this class shall provide the

means for left shifting the contents of the Au/3u Registers.

. Shift counts of 4 bits shall be ‘!icro-command designated.

in true or 2's complement form, for shifts from 0 to 15
binary places. Bits shifted from the Au Pegister shall
be end-off, (lost),Bits from the Bu Register shall be
shifted into the Au Register with zeroes inserted into
the right-most bit positions of the Bu Register.

Undesignated bit positions within these Micro-comﬂands
shall have no effect on Micro-command execution excent
to.the extent that they shall participate in the formation

“of valid parity.

Shift Left
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

SHF| 1 1 1 o] of of Pl 0 0] 0 x

3.8.8.2

SHRI 1 1 1 o/ of 1f | Pl-o of of «x

3.8.8.3

DLS

This Micro-command shall shift the contents of the Au/3u

Registers left the number of bit positions designated

by the '"x" field.
Shift Right , _
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

This Micro-command shall shift the contents of the Au/.
Bu Registers left the number of bit positions designated
by the 2's complement of the "x" field. .

Left Shift (Dependent Count). '

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

1 1.1 0} 10 Pt 0 0| 0}

Ferm 400R-0R




3.8.8.4

" DRS

3.8.9

IVIEENMIORER  enein
Eqmpmemeup GINEERING SPECIFICATION [ ™

Nomber 282000

This Mic:o-command shall shift the contents of the
Au/Bu Registers left the number of bit positions

‘designated by the shift count..

The sﬁlft count shall be obtained from bit positions

08 throuch 11 of the common resource F Register when

bit position 01 of this common resource F Register
is set,

The shift count shall be obtained from the outout of the
D Fan-In Network in the right-most bit positions (12 thr-
15) when bit position 01 of the common resource F Registe
is clear. During major cyvcles which verform a Main Stora .
or Register Option read reference, the selection of the
input to the D Fan-In Network shall change from the D
Register to the Main Storage data or Register Option
data inputs, respectively, during minor cycle EZ4. Thus
DLS Micro-commands which obtaln the shift count under
these conditions, shall rrovide unpredictable results
when executed durlng minor cycles E4/ES.

Right Shlft (Dependent Count)
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

11 10 1_ 1 Pr'0 O Oi

This Micro-command shall shift the contents of the
Au/3u Registers left the number of bit positions.
de51onated by the 2's complement of the shift count. .

The shift count shall be obtained in the sane manner
as prev1ously descrlbed for the DLS !licro-command
in 3.8.8.3. . _

'Blt Sense Micro- commands.

The Micro-commands within this class shall provide the
means for scanning the contents of the Au Register, from
left to right, for the purpose of detecting the first
bit position in the set or cleared state as specified

by the associated Micro-command. 3it nositions thus
detected shall be cleared or set within the Au Reg1ster
as specified by the SR1 and S30 Micro- commands, respecti

A value corresponding to the bit position detected, 00
throuch 1579, shall be added to the contents of the Bu
Register. ‘"hen the entire Au Register is scanned without
detection of a bit in the specified state, 161g shall he
added to the contents of the 3u Register.

bnde51ﬂnated Jle,so"ltlnns within these Micro-comnands
shall not affect Micro-command execution excent to the
extent that the¢5°!311 narticipate in the formatlon of

valid parlt'
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Sense for Zero
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

SROI 1 11 of of o [P0 o 1
This Micro-comma@d shall scan the Au Register fbr detection
of the first bit position in the clear state, and shail '
increase the conténts of the Bu Register according to .the
result of the scan. - ' ‘
The contents’of ﬁhe Au Registei shall femain.unchanged.
Sense for One : ' .

00. 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

i

1 P| 1

This Micro-command shall scan the Au Register for the
detection of the first bit position in the set state
and shall increase the contents of the Bu Register

according to the results of the scan.

The contents of the Au shall remain unchanged.

Sense and Set for Zero

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15§

11,10’1301l pplo o 1

This Micro-comman¢ shall scan the Au Register for detection
of the first bit position in the clear state and shall
increase the contents of the 3u Register according

to the results of the scan.

The Au Register shall be set in the first bit position
detected in the clear state when the contents of the.

- Au Register are not equal to FFFFjg.

¢ Form 400224
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'3.8.9.4  Sense and Reset for One
) 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 1S
SR1 1 1 1 of 1f 1 T | il

~$.8;10

This Micro-command shalil Scan the Au Register for the
detection of the first bit position in the set State
and shall increase the contents of the Bu Register
according to the results of the scan. ’

The Au Register shall be cleared in the first bit
position detected in the set state when the contents
of the Au Register are not equal to 00004

Skip Micro-commands

The Micro-commands within this class shall provide the
neans for skipping the execution of the next successive
Micro-command when the specified conditions within the
Au Register are met. These Micro-commands shati require
one minor cycle for translation and an additionsl minor

‘C€ycle to accomplish the skipping of the next successive

Micro-command when the srecified conditions are met.
Skip Micro-commands for which the specified conditions

‘are met as initially translated guring ninor cvcle E7,

shall skip the next successive Micro—command-during
ninor cycle E0 of the next appropriately allocated major

‘_ cycle.

NOTE: Wwhen the contents of the Au or By Registers are
logically ambiguous as a result of transferring asynchronous
signals into then, the execution of Skip Micro-commands :
Without an allowance for resolve time may result in machine:
nalfunction in the form of undefined and unpredictable
Micro-command execution. See 3.8.2.5.

Undesignated bit positions within these Micro-commands -

shall have no effect on Micro-command execution except

"to the extent that they shall participate in the formation

3.8.10.1

SKZ -

.Skip if Au is Zero~

of valid parity.

'f

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

0 10 1o of [ 0 o o

This Micro-command shall skip the execution of the next
successive Micro-command when the contents of the Au

Register are equal to 0000354.
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'3.8.10.2  Skip if Au is Non-Zero

00 01 02 03 04 0S5 06 07 08 09 10 11 12 13 14 15

SXN [ 0 1 0 1

o 1 Pl o of o

This Micro-command shall skip the execution of the next
successive Micro-<ommand when the contents
Register are not equal to L

of the Au
000016‘ :

Skip if Au Bit is a One.

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

0 1 .0 1§ 1 bl- P| 0 of of X

0f a

This Format 2 Micro-command shall skip the execution of
the next successive

Mdicro-command when the content of

designated according

3.8.10.4 Skip if Au Bit is a Zero.

the Au Register is in the set state at the bit positicn
to 3.8.1.2. . : v

1 bl P

- SKB\] 0 1 0 1 a

00.01 02 ¢3 04 05 06 07 08 09 10 11 12 13 14 15
' o ol of

X

This Format 2 Micro-command shall

designated according to 3.8.1.2.
- 3.8.10.5 Skip if Au) Bu

00 01 02 03 04 05 06 07 08 09 10

the next successive Micro-command
Au Register is in the clear state

skip the execution of
when the content of the
at the bit position

11 12 13 14 15

SKGl 0 1. .0 1 0 Pl 0 o

0

1

. This Micro-command shall ski~ the

successive Micro-command when the
-Register are logically (unsigned)
~of the Bu Register.

execution of the next
contents of the Au
greater than the contents

- Ferm 400224
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3.8.10.6 "Skip if Au< Bu | |
| 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

SKL| 0 1 o 1] of 1| P{ o o 1

This Micro-command shall skip the execution of the
next successive icro-command when the contents of
the Au Register are logically (unsigned) less than the
contents of the Bu Register, N

3.8.10.7 Skip if Au = Bu | |
00 01 02 03 04 05 06 07 98 09 10 11 12 13 14 15

SKE{ 0o 1 o0 1] 1) o] | Pl 0 of 1]

This Micro-command shall skip the execution of the next
successive Micro-command when the contents of the -
Au Register are equal to the contents of the Ru
Register, bit-for-bit. .

: §

3.8.10.8 Skip if Au # Bu |
.00 01 02 03 04 05 06 07 0809 10 11°12 13 14 15

SKE\ | 0 1. 0 1| 1| 3 P 1{

This Micro-command“shéll‘skip the execution of the next
Micro-command when the contents of the Au Register are
not equal to the cohtents of the Bu Register, bit-for-bit.

Forin 400224
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Branch'Hicro-comménds
In addition to the CLR, STA, 5T3 and AND Micro-commands

which shall effect Branch oreration ~hen the Pu Register
is designated as described in 3;8.4,'the.six,Micro-commands‘

~in this class shall exnlicitly nrovide the means for

verforming branch operations.

As onposed to the implicit Micre-commands previously
mentioned and described in 3.8.4, the explicit Micro-

- comnands in this cli.s shall be capable of only partial

write references to the right-most address nortions of
the Su and Pp Registers as follows: - ‘ :

a. The JMP Micro-command shall write only Bits 08 through
15 of the Su and/or Pp Registers. Bits 02 through 07
shall be under hardware control and shall be increrented
by one when JMP Micro-commands occur at Control Storage
Addresses XXFFlG. Likewise, bits 02 through 07 :
shall be increfénted by one when JMP licro-commands
occur at Control Storage Addresses XXFE1¢ during any
minor cycles other than E6 and/or E7.’

'b. The FNJ, FRJ, FZJ, RNI1 and RNI2 Micro-commands shall

Wwrite only Bits 04 through 15 of the Su and/or Ppn
Registers. Bits 02 and 03 shall be under hardware -
control and shall be incremented by one when these Micro-
commands occur at Control Storage Addresses XFFFyq. C
Likewise,; bits 02 and 03 shall be incremented by one
when these Micro-commands occur at Control Stu.age ,
Addresses XFE1g during any minor cycles other than ;
E6 and/or E7. o

Execution of RNI1, RNI2 and F2J Micro-commands shall

" be additionally dependent on the state of the Instruction
Repeat switch as described in 3.10.4.18, to the extent .
that the branch addresses associated with these
Micro-commands may be altered from values of X002¢¢

and X0093¢ to a value of X000,¢.

Undesignated bit positions within these Micro-commands
shall have no effect on Hicro-command execution excapt -
to the extent that the, shall participate in the
formation of valid parity, :
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3.8.11.1 Function Decode Jump :
| 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

882000
M,

120

NI 1o 0 0 o of 1f 1f1,] 2] 0 o I

This Micro-command shall transfer a 12-bit branch éddress
to the Su Register, (¢éxcept during minor cycles E6 and E7),
and the Pp Register, in bit positions 04 through 15. -

This 12-bit branch address shall be based on the I, Iy and

I7 Micro-command designators as well as the contents of the
common resource F Register, (for which bit positions shall.be
referred to as Fgo through F1s).

a. When the I designator (bit 06) is clear, the 12-bit branch
' address at the designated inputs to the Su and Pp Registers
.shall have the following format: '

04 0506 070809 10 11 12 13 14 15
Iy I Foa | Fos | Fog | Fg7 0 o0

b. VWhen the I designator (bit 06) is set, the 12-bit branch
address at the designated inputs to the Su and Pp -
Registers shaill have_the'following format:

04 05 06 07 08 09 10 "11 12 13 14 1s
I I; 0 0 fFg| 1 0 0]

3.8.11.2  Format Decode Jump | |
00 0102 03 04 05 06 07 08 09 10 11 12 13 14 15
FRJ| 0 0. 0 0] IT 0 Pr0 07 ‘,

]

This Micro-command ‘shall transfer a 12-bit branch address to
the Pp Register in bit positions 04 through 15, (The output
of the D Fan-In Network must be 'stable 200 n/s prior to the
execution of this Micro-command). '

This 12-bit branch address shall be obtained by reading the
output of the Address Table (9 bits of address, 1 bit for
parity) and inserting 3 hardware translated bits. The con-.
ventions for addressing the Address Table and formatting its
output are described in 3.5.3.

Once read, this Micro-command shaill be held in the Ful and
Fu2 Registers for the remainder of the major cycle, with the
transfer from the Address Table to the Pp Register occurring
only during the first minor cycle of its execution. :
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3.8.11.3 Zero Jump _ o ‘ _
o 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Fzr 10 0 o o 1] i P{ N

This Micro-command sha1i transfer a 12-bit branch address

of 00916 to the Pp Pegister in bit positions 04 through
15 on the first minor ¢ycle in which it is executed.

When the contents .of tke Au Register are not ecual to
000036, no further operations shall be perforned on the
part of this Micro—command,and hardware control shall

broceed to the eéxecution of the next Micro-command

as available at the outoput of Control Storage proper.

©3.8.11.4  Jump

100 01 92 03‘04 05 06 07 08 09 10 11-12 13 14 15

MP L1 o0 0 1] | m P| o of I N l

i
n

This Micro-command shall transfer an 8-bit branch

address consisting of the NO/NI fields to the Su Register,
(except during minor cycles E6 and E7), and the Pp g
Register, in bit positions 08 through 15,

3.8.11.5 Read Next Instruction 1 v
.00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

.RNIIYIOOO'Ov-O.abPOO x

This'Micro-command_shall transfer a 12-bit branch address
‘of 002;6 to the Pp pegister in bit positions 04 through 15
on the girst ninor cycle in which it is translated. ‘

Fora 400224
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In addition, this Format 1 Micro-command shall transfer
the Overflow and Link bits from the Arithmetic .status
portion of Su to the Basiec Register File with the register
number for the partial write reference designated according
to 3.8.1.1. This transfer shall be confined to the '
Basic Register File as a result of disabling the write
operation when -the "a" and "b" designators for this Micro-
ccmmand are both in the set state and constitutes an
exception to Format 1 Micro-command addressability.

The Basic Register File shall be written in the left-rost
8 bit positions such that Overflow shall be transferred

to bit 00, bits 01, 02 and 04 through 07 shall be cleared,
and Link shall be transferred to bit 03. The right-most
8-bits shall remain unchanged. : - :

Once read, this Micfohcommand shall be held in the Ful
and Fu2 Registers for the remainder of the major cvcle.

©3.8.11.6 Read Next Instruction 2
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
RNIZ} 1 0 o of of 1 a| ] P] 0 o ox

This Micro-command.shall transfer a 12-bit branch address
0of 009;¢ to the PpiPegister in bit positions 04 thrcugh
15 on the first minor cycle in which it is translated.

In all other respects, this Micro-command shall execute
identically to the RNI1 Micro-command as described in
3.8.11.5. : I : ‘ .
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3.8.12.1

NOP

3.8.12.2

3.8.12.3

IVK

RVK

| Equipment Group
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Control Micro-Comﬁands -

The Micro-commands within this class shall provide the means
for performing Timing, Input/Output Termination and : :
Boundary Crossing Mode operations, - '

Undesignated bit positions within these Micro-commands shall
have no effect on Micrd-cdmmand-execution excenpt to the -
extent that they shali participate in the formation of
valid parity. v ' ) '
No Operation v

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

0 0 0 of of o ‘ Pl 0 0

This Micro-command shall not influence CPU operations for

- the minor cycle during which it is contained in the Ful
and Fu2 Registers.

Xesynchronize

00 01 02 03 040506 07 08 09 10 11 12.15 14 15

SYNC[ T 1 1 1 0% P[0 o 1 "

This Micro-command shall transfer the Control Storage
Address of the next Successive Micre-command to hit »
positions 02 through 15 of the Pp Register on the first
minor cycle in which it is executed. :

Once read, this'Micfo-command shall be held in the Ful
and Fu2 Registers. for the remainder of the major cycle.

Thus, the execution 6f a SYNC Micro-command shall result
in the establishnent of minor cycle E0 for the execution

- of the next successive Micro-command during the next

najor cycle allocated to the associated Protessor State.
Invoke/Revoke Bdundary‘Crossing Mode

00.01 02w03'04 0S5 06 07 08 09 10 11 12 13 14 15
1 1T 101 P00 1 ‘ 1

[(TT T oy — é]_o. 0] ]
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During all minor Cycles following the execution of an IVK
Micro-command, up to and including the minor cvcle in whi:zh
an.RVK.Micro-command is executed, Boundary Crossing !ode
shall be in effect with respect to the designation of
register numbers on the part of all Micro-conmands -
performing Register File references.

The Boundary Crossing Mode of designéting register numbers
by means of the contents of the BC-Register is descrihed
in 3.2.3.7 including timing constraints where applicable.

The Normal Mode of designating register numbers by means
of Fornmat 1 Micro-commands only, 'is describgd in 3.8.1.1.

3.8.12.4 Read Control Memory
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
RObq_»l 1T l‘ 0’ 0] ' P, 0 0, 0' ;

3.8.12.5

CIOl

CIO2

This Micro-command shalivtranéfér the Cortrol Storage Address

of the next successive Micro-command to bit positions 02
through 15 of the Pp Register on the first ninor cycle

" in which it is executed.

Control Storage proper shall be read referenced at the
address contained in the Bu Register and the output of
Control Storage propershall be-subsequently transferred
to the CSS Register .(J-K inputs as described in 3.2.3.8)
on the second minor’cydle involved in the execution of

this" Micro-command. |

Once read, this Micrd-command shall be held in the Ful

and Fu2 Registers for the remainder of the najor cycle.
ROM Micro-commands which begin execution on minor cycles
E6 or E7 shall be undefined with respect to the data
transfer to the €SS Register. Thus, meaningful execution
of each ROM Micro-command shall require that an allowance
be made for a mininum of 3 contiguous minor cycles in the

- same major cycle as shown in Figure 9. This allowance

must be provided under Micro-command control.

Compare I/0
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
1 0 0 of 1f of I I P[0

L0 o0 o] 1T 1 1 li P{ 0 0f - 1
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These Micro-commands shall transfer the Control Storage -
Address of the next successive Micro-command to bit
positions 02 through 15 of the Pp Register on the first’
minor cycle in which they are executed.

Once read, these Microfcommandsvshali be held in the Ful
and Fu2 Registers for the remainder of the major cycle.

- Micro-commands shali be dependent upon the comparison
of the contents of the Au and Bu Registers as well as .
the state of the appropriate End of Transfer signal when
performed for Processor States 0 through 3, See 3.2.4.12
.for a descrintion of the End of Transfer signals.

a. . ihen the contents of the Au Register are equal to the
‘contents of the Bu Register,_bit-for-bit, or in the
presence of the apnropriate End of transfer signal
when applicable, the CIONi Micro-command shall provide
an I/0 Exit signal as described in 3.2.4.13 at the
end of the first ninor cycle of execution only.

b. When the contents of. the Au Register are not equal to
the contents of the By Register, bit-for-bit, or in
the presence of the approrriate End of Transfer signal
when inplicable, the CIO2 Micro-command shall provide
an 1/0 Exit signal as described in 3.2.4.13 at the
end of the first.minor'CYCle of the execution only.

. When these Micro-commands provide an I/0 Exit signal .
at the <nd of the first minor cycle of their execution,
no other operations shall be performed. :

When these Micro-commands do not provide ‘an I/0 Exit
'signal at the end of the first minor cycle of their
execution, the transfer of the contents of the Pp

Processor State) which would otherwise occur during
minor cycle KO, shall be suppressed. In addition, a
~bulse shall be applied to tbe clear input of the

Execution of these Micro-commands:beginning on minor
cycle E7 shall not be hardware supported and may
result in machine malfunction, ~ ° .
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Resource Allocation

Resource allocation shall be accomplished on a major cvcle
basis by means of the Resource Allocation Network as ,
generally described in 3.1.8.

The Resource Allocation Network shall resynchronize all
resource requests from Processor States 0 through 7
and the Console State, during minor cycle El at a time

equivalent to CLOCK-60 as defined in 3.2.4.5.

The Refresh request from Main Storage shall occur syhchrono&sly'
and shall have unconditional priority over all other . :
resource requests.

Non-Priority Mode

In the absence of Priority Mode operations, the Resource
Allocation Network shall proportionately allocate major
cycles to the requesting Processor States. This equal _
allocation of major cycles shall occur repetitiously, for
the Processor States involved, in the following sequential
order: ' E '

- PROCESSOR STATE
PROCESSOR STATE
PROCESSOR STATE
PROCESSOR STATE
PROCESSOR STATE
PROCESSOR STATE
PROCESSOR STATE
PROCESSOR STATE
CONSOLE STATE

When more than one of these resource requests occur,
(after the Main Storage Refresh requirements have been
accounted for), resource allocation shall take place in
the following manner. ' .
- Total Number of : p Resource
- Requesting Processor States Allocation per State

50.0%
33. 38
25.0%
20.0%
16.6%
- 14.2%
12.5%.
T11.1%

CoudanN
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- 3.9.2 .Priority'MOde

The Resource Allocation Network shall addltlonally
resynchronize all resource requests.from Processor States
0 through 3, relative to their coincidence with the
associated Invoke Priority signals as described in
3.2.3.5 and relative to their combined coincidence with
the associated Enable Priority and Priority signals as
described in 3.2.3.5 and 3.2.4.11, respectively. These
lesynchronlzatlon activities shall occur during every
minor cycle El at a time equivalent.to CLOCK-60 as
defined in 3.2.4.5.

Each Priority Mode request on the part of Processor States
0 through 3 shall have unconditional priority over all
Non-Priority Mode requests. When more than two Priority
- Mode requests occur, prlorlty shall be granted 1n the
following order:

. PROCESSOR STATE 0
PROCESSOR STATE 1
" PROCESSOR STATE 2
PROCESSOR STATE 3

In the absence of Consecutive Cycle operatlons, Priority
Mode requests shall result, (after the Main Storage
Refresh requirements have been accounted for), in 50%

of the resource utilization allocated to each Processor
State so requesting, up to d maximum of two such States.
‘When three or four Processor States have made simultaneous
- Priority liode requests, only the two Processor States
having highest priority shall be recognized. In such
cases, these two Processor States shall equally share
utilization of the resources to the exclusion of all
other Processor States, (except for Null States performed .
as a result of Main Storage Refresh requests)

3.9.3 - Non-Consecutive Cycle Mode_

Without respect to Priority Mode operations, Non-Consecutive
Cycle Mode shall affgct resource allocation only when

a single Processor State, 0 through 7, is requesting
resource utilization in the absence of all other requests.

Caem AR/RNAS A
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- Thus, major cycles shall be alternately allocated between
the single requesting Processor State and the Null State
unless the appropriate Consecutive Cycle Enable is set -

as described in 3.2.3.S5.
3.9,4 'Consetutive'Cyclé Mode

Without respect to Priority Mode operations, Consecutive
Cycle Mode shall affec¢t resource allocation only when a
single Processor State, 0 through 7, is requesting resource

utilization in the absence of all other requests.

‘Thus, major cycles shall be consecutively allocated to

the single requesting Processor State when the appropriate
Consecutive Cycle Enable is set as described in 3.2.3.5.
Consecutive Cycle Mode shall be accomplished by means of
basic timing modifications as described in 3.8.1, item b.

NOTE: The Console State shall be unconditionally capable
of utilizing consecutive major cycles without the
basic timing modifications which shall be required
for Processor States 0 through 7. See 3.7.1, item c.

3.9.5 Priority with Consecutive Cycle Mode

When both Priority . and Consecutive Cycle Modes of operation
are correspondingly specified for one or more Processor
States, the highest priority Processor State thus requesting
resource utilization shall obtain exclusive allocation

of the resources, (with the exception of the Null State
resulting from Main Storage Refresh requests).

NOTE: Each major cycle performed in this combined Priority
' and Consecutive Cycle Mode of operation shall be
unconditionally followed by a Null State major
cycle when the associated Busy Flip/Flop is cleared.
See 3.7.1, item b. . . -
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System Control Panel (Console)

The Conso1e description within thisVSectiOn shall apply
to the Console as implemented for Serial 8 and beyond."

Controls and indicators on the 7300 Console shall be
arranged in four major groups as follows:

Operator Group (See Figure 10)

Program Group (See  Figure 11)

Maintenance Group :(See Figure 12) :
Communications Activity Display Group (See Figure 13)

The_relative»positibns of these.groups'is shown in -
Figure 14. : . o -

Mechanical

The Console Control Panel shall be approximately 28" H,
22"W, 11.5"D and positioned at the front of the 7300
Processor cabinet. For maintenance purposes, the control
and indicator portions of the panel shall be capable -

- of being pivoted 90 degrees into a mechanically locked .

position so as to be easily accessed .from the P. C.
module (card) side;ﬂf the 7300 Processor cabinet.

Operator Sroup

With the exceptiﬂnjof the Power On and Power Off switches
as described in 3.10.2.2 and 3.10.2.3, respectively, the

Operator Group of coatrols shall be enabled at al: times.

This group of controls shall provide the operator with
the basic means. for control of the 7300 Processor.

Emergency Pull

This control shall be a latching pull switch. Once pulled,
a mechanical reset shall be required. The resetting :
mechanism shall be located behind the Console Control

Panel such that it-is accessible only by opening the

Console Control Panel enclosure.

When pulled, this switch causes all A.C. and D.C. power
to drop immediately, by-rassing the normal power-down
sequence. This action shall be referred to as Emergency

. Power Off (EPO).

CAUTION: OPERATION OF THIS CONTROL MAY RESULT IN PHYSICAL
DAMAGE TO THE SYSTEM.

- Form 4002-2A
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Pdwer On-

This'control shall be a momentary pushAbutton switch with
an indicator. ‘ . :

The effect of this switch shall be conditioned by the Local/
Remote Control described in 3.10.4. In Remote Control

Mode the Power On switch shall have no effect. In Local
Control Mode the depression of the Power On switch shall
initialize the power-up sequence.

The indicator shall be on when the power-up sequence is

initialized and shall remain on until a power-down sequence

- has been completed, i.e. during power sequencing and when
power is on. : ‘ .

NOTE: Upon completion of the power-up sSequence, a Reset/
Load sequence shall be automatically initialized. More-
over, upon completion of the Reset/Load sequence, an
Autoload sequence shall be automatically initialized
provided the Maintenance Group controls have not been
enabled. For a description of the Reset/Load and Autoload
sequences, see 3.10.2.12 and 3.10.2.4, respectively.

Power Off

This control shall be a momentary push-button switch
with an indicator. . : ‘ '

The effect of this switch shall be conditioned by the. Local/
Remote Control as described in 3.10.4. In Remote Control
Mode, the pover off switch shall have no effect. 'In _
Local Control Mode, the depression of the Power Off switch
shall initialize the power-down sequence.

The indicator shall be on unless one of the following

-conditions exist:

-'‘a. No primary power is available.

b. - The Main Disconnect switch is off.
C. An EPO (Emergency Power Off) has occurred.
d. Power is on, i.e. that period between the completion

of the power-up sequence and the initialization of the
power-down sequence. : o ' '

Farm 4DO02SA




CVIENIORE

Equip‘ment Grour‘

ENGINEERING SPECIFICATION

[umeee 22000

Sheot 3] of

-3.10m2.4_ Autoload

all be a mom
When depress

This control sh
an indicator.

an Autoload seq
the switch is r
of the followin

eleased. The

g:

A System Reset
-4 m/s and ¢ maximum of .
the effects of System Res

a,

Upon completion of the

. Processor State 4 (Bit
- shall be set.
the beginning

Processor Stat

of the firs
e 4.

On the first major cycle

At this point,
considered‘tota

NOTE:

Real Time Clock increment
the set input of the Busy
This enable sh
These increment pvlses sh
by the Fxecutiv Disable
3.10.4.27. '

'3.10.2.5 Load Select: Primary/Alternat

This control shall be a toggl
This
bit of the Control Storage Ad
Autoload sequence. In the Pr
right-most tit shail be set,

Address of 0113, In the A1l

right-most bit sg;11 be clear
Storage Address of 01124¢.

This switch shall also determ
selected within the Control S
Reset/Load sequence.

Control Storage Loader
Adapter- type (IFA) signals.

position, .the Control Storage
Integrated Card Adapter-type

entary
ed,
uence, and the i

shall be performed

Sys tem Reset,
] 04 o
This setting

the Autoload s
1ly under micr

all exist unti

switch shall determine the

In the Primary
shall interfa

Push-button switch with
this switch shall initialize
ndicator shall be on until

Autoload sequence shall consist

for a minimum of
6 m/s. For a description of
et, see 3.10.3.8.

the Busy F/F for
f the Busy/Active Register)
input shall be .removed at

t major cycle allocated to

allocated to Processor State 4,

that

equence shall be
o-code control.

Pulses shall be enabled at
F/F for Processor State 4.
1l a Systenm Reset occurs.
be further conditioned
c¢h as described in

all
swit

e
e switch.

state of the right-most
dress genérated‘during‘the
imary, (down).position,
resulting in a Control Storage
ternate, (up) position, the

» Tesulting in a Control

i
t

ne the device interface

orage Loader logic during the
» (down) position, the
ce Integrated File

In the Alternate, (up)

Loader shall interface

(ICA) signals.

Form 4002-2A




3.10.2.6

3.10.2.7

Equipment Group

. Mumber 882000 ¢
M @R Ex ENGINEERING SPECIFICATION Sheot o, ’

Speaker Volume

This -control shall be a one-turn potentiometer which
controls the potential volume level of the Console .
loudspeaker. Rotation of this control fully counter-
clockwise shall reduce speaker volume to inaudibility.
Rotation of this control fully clockwise shall provide
the potential for maximum speaker volume. .

For a description of the digital inputs and their relative:

effects on the console speaker's frequency and volume o
see 3.10.3.5.. ’ :

Processor Fault

This control shall be a momentary push-button switch with
an indicator. _ '

The indicator shall be on when any of the following
processor faults occur. , : I '

a. Control Storage Parity Error.

b. Main‘Sthage Parity Error

c. D.C. Fault

d. Over-Temperature Condition.

‘Depression of the Processor Fault switch shall neither

correct nor initialize recovery activities for any of
these faults.

When the indicator is on as a result of Control or Main
Storage Parity Error faults, depression of the switch shall
cause the indicator to be off. The indicator shall remain
off until the switch is released and no further Parity
Errors occur. ' ' o

When the indicator is on as a result of a D.C.. Fault

or an Overtemperature Condition,.the Processor Fault

switch shall have no effect.

Each of these Processor Faults shall have individual

~indicators within  the Maintenance Group controls as

described in Section 3.10.4,
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°3.10.2.8 I/0 Fault

3.10.2.9

This control shalil be 2 momentary push-button switch with

“an indicator.

The indicator 'shall be on when any of the following I/0
faults occur. _ , 3 '

a. Channel.l Transmission Parity Error
b. Channel 2 rransmissipn Parity Error
¢. Channel 1 antrol Check Error
d. Channel 2. Control Check Error

e. Burst Check Error (during a Reset/Load Sequence involving
a File-type device only). .

f. Failure of an IFA attached File to retract heads
during the power down sequence.

Depression of the I/0 Fault'switch_shall'neither correct

nor. initialize recovery activities for any of these errors.

Depression of the I/0 Fault switch shall cause the indicatbr

to be off. The indicator shall remain off unti] the switch
is released and no further I/0 Faults occur.

Each of‘these‘I/O.Faults shall_have‘individual<indicators‘
within the Maintenamce Group controls as described in

" Section ‘3.10.4.

Lamp Test

This control shall be a momentary push-button switch with
an indicator. '

- When depressed, tnis switch shall cause all Console

indicators to be on. khen released, all Console indicators
shall be off to the extent of the effects of this switch

When depressed, this switch shall also cause the Alarm to
be audible. When released, the same effect for Alarm

operation applies as for indicator operation  as previously
described. ' ‘ ' R :
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Alarm

The Alarm shall be an audible signal only. The Alarm shali
be on when the Lamp Test Switch is depressed or when any of
the following conditions exist within the System.

_a. Blower failure within the Processor, (interpreted as an

over-temperature condition).
b. A D.C. Fault.

c. -Failuré of an TFA attached File to retract héads during
the power-down sequence. ' '

. Each of these conditions tould result in physical damage

within the System. When blower failure or D.C. Fault
conditions persist for approximately 60 seconds, the

- power-down sequence shall be‘automafically initialized,
~ When the heads fail to retract during the power-down .

| 3.10.2.11

sequence, D.C. power within the_Processo:.shall be removed -
but the power-down sequence shall be suspended at that-
point for as long.as the heads remain extended. '

Alarm Disable

This control shalllbe a momentafy pusthuttdn switch with
an indicator. ' -

" When the Alarm is sudible, depressing the switch shall

cause the Alarm to be off (disabled) and the Alarm Disable
indicator to be on. When the switch is released and the

condition(s) which cause the alarm no longer exists, the

alarm shall be enabled (but inaudible unless and until

fault conditions reoccur) and the Alarm Disable indicator

shall be off.
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3.10.2.12 Reset/Load

This control shall be a momentary push-button switch with
an indicator.

Depression of this switch shall initialize a Deadstart
sequence, and the indicator shall be on until the switch
is released. The Reset/Load Sequence shall consist of the
following: ‘

a. A System Reset shall be performed for a minimum of
.4 m/s and a maximum of .6 m/s provided the Maintenance
Group Controls have nct been enabled. When the Main-
tenance Group Controls have been enabled, this System
- Reset shall be omitted. from the Reset/Load sequence.
For a description of the effects of System Reset, see
3.10.3.8. o

b. Upon completion of the System Reset ‘when applicable, the

-~ Control Storage Loader shall transfer data into Control
Storage using either a Primary or Alternate device
adapter as the source, where the selection is determined
by the state of the Load Select switch described in ‘
3.10.2.5. For a description of the Primary and Alternate .
Sequences and signal conventions, see 3.5.8 and 3.5.9,
respectively. - ’ : : e

c. The Reset/Load sequence shall write data into Control
Storage proper until all addresses present have been
written, (16,384 words maximum, 1024 word increments), .
and shall then write data into the.Address Table until
all addresses present have been written (1024 words
maximum, 256 word increments).. The sizes of Control
Storage proper and the Address Table may be selected
for maximums of 4096 words and 256 words, respectively,
by means of the Select CS Minimum control as described
in 3.10.4. ' -

d. Upon completion of the Reset/Load Sequence, an Autoload
sequence shall be initialized provided the Maintenance
Group Controls have not been enabled. :

For additional details concerning the Reset/Load Sequence,

- see 3.5.7, 3.5.8, and'3.5,9}
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Programmer:Group

This group of controls shall be enabled only when the
Console is in Program Mode or Maintenance Mode. When the
Console is not in Program Mode and not in Maintenance Mode,
the switches within this group shall have no effect.
However, indicators within this group shall be enabled at
all times. B

Program Mode

This contrcl shall be a push-on, push-off switch with an
indicator. The indicator shall be on only when the
Console is in Program Mode, i.e. the indicator shall be
off when the Console is in Maintenance Mode.

Depression of the Program Mode switch to the on position
shall enable all controls in the Program Group.

Depressioh of the Program Mode switch to the off position
shall disable all controls in the Program Group provided
the Maintenance Mode switch is also off.

Note: Progrém Mode and Maintenance Mode shall be mutually
exclusive and Maintenance Mode shall have precedence when
both selections are made simultaneously.

Console Address Register Display (20 bits)

These 20 controls shall be momentary, push-button switches
with indicators. These switches and indicators shall be
horizontally positioned as 5 groups of 4 bits each. Within
the left-most group, bits shall be individually designated
from left to right, X0 through X3. Within the right-most

4 groups, bits shall be individually designated from left
to right, 00 through 15. ‘

a. Console Address Register'Display: X0 - X3

These switchesfand indicators shall not be functional
unless the Relocation and Protection Feature is present
in the 7300 Prpcessor. ’

In the presence of the Relocation and Protection Feature,
and when enabled, depression of these switches shall
cause corresponding bits to be set in the Segment Tag
Portion of the Console Address Register only. The
indicators shall be on for corresponding bit positions
that are set and off for corresponding bit positions

that are clear in the Segment Tag portions of the S,
Console Address, and PE Registers as determined by the
Console Address Register Select described in 3.10.3.4.
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b. Console Address Register Display: 00 - 15

When enabled, depression of these switches shall cause
corresponding bits to be set in the Console Address
Register only. The indicators shall be on for corres -
ponding bit positions that are clear in the Su, S, Console
Address, and PE Registers as determined by the Console
Address Register Select‘described_in 3.10.3.4.

Clear Address
This control shall be a momentary push-button switch.

¥hen enabled, depression of this switch shall clear all
bit positions of the Console Address Register only. - The
clear signal resulting from the depression of this switch
shall continue until the switch is released. S

Console Address Register Select

This control shall be a rotary switch with 4 panel
designated positions. In a clockwise direction, the
positions of this switch shall be designated Su, §,
Address, and PE. - -

The Su and PE positions of this _switch shall be enabled v
only when the tonsole 1s in Maintenance Mode as described -
in 3.10.4.7. : : : ' .

When enabled, the position of this switch determines whether
Su, S, Console Address, or PE Register contents are trans-
mitted to the Console Address Register Display indi:ators.
In the presence of the Relocation and Protection Feature,
-the S position of this switch shall be further conditioned
by the System/Physical control described in 3.10.3.14.

The Console Address Register Select switch shall be over-
ridden by CS-RD and CS-WR selections at the Console Mode
Select switch as ‘described in 3.10.3.11.

NOTE: When controls within the Programmer Group do not
otherwise influence the selection of the Register whose
contents are transmitted to . the Console Address Register
Display indicators, the contents of the Console Address

. Register shall be selected.
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3.10.3.5 Console Data Register Display (20 Bits)

These 20 controls shall be momentary push-button switches
with indicators. These switches and indicators shall be
horizontally positioned as 5 groups of 4 bits each. Within
the left-most group, bits shall be individually designated
from left to right X0 through X3. Within the right-most

4 groups, bits shall be individually designated from left
to right, 00 through 15. : . :

a. Console Data Register Display: X0-X3

These switches and indicators shall not be functional
unless the Relocation and Protection Feature is present
in the 7300 Processor. -

In the presence of the Relocation and Protection feature,

and when enabled, depression of these switches shall

cause corresponding bits to be set in the Segment Tag
portion of the Console Data Register only. The indicators
- 'shall be on for corresponding bit positions that are set

and off for corresponding bit positions that are clear

in the Segment Tag portions of the Console Data Register
“only. : o _

b. Console Data Register Display: 00 - 15

When enabled, depression of these switches shall cause
corresponding bits to be set in the Console Data Register
only. The indicators shall be on for corresponding bit
positions that are set and off for corresponding bit
positions that are clear at Fu2, Ful, RTC, CSS, B/A,
Console Data, D, Au, Bu, SUM or BC outputs as determined
by the Console Data Register Select described in 3.10.3.7.

The digital inputs to the Console Data Register Display
lamp drivers in bit positions 13, 14, and 15 shall also .be
used as inputs to the Console Speaker drivers. Bit 15 -
shall have minimum control on Speaker coil current, bit .14
shall have approximately twice the control of bit 15 (+3
decibels), and bit 13 shall have approximately four times
the control of bit 15 (+6 decibels). :

3.10.3.6 Clear Data
This control shall be a momentary push-button switch.
When enabled, depression of this switch shall clear all
bit positions of the Console Data Register only. The clear

- signal resulting from the depression of this switch shall
continue until the switch is released. '
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3.10.3.7

Console Data Register Select

This control 'shall be a rotary switch, with 11 panel
designated positions. In a clockwise direction the
positions of this switch shall be designated Fu2, Ful,

RTC, €SS, B/A, Data, D, Au, Bu, SUM, and BC.

The Fu2, Ful, RTC, CSS, D, Au, Bu, SUM and BC positions

.0t this switch shall be enabled only when the Console 1is

in Maintenance .dode as described in 3.10.4.1-

When enabled, the position of this switch determines whether

FuZz, Ful, RTC, CSS, B/A, Console Data, BC, or the output from

 the ALU shall be transmitted to the Console Data Register

Display indicators. In the D, Au, Bu, and SUM positions,
the output of the ALU shall be selected. The output of the
ALU shall be controlled by micro-command -except during Null
State cycles. Thus, when enabled, and during Null State

‘cycles, switch positions of D, Au, Bu, and SUM shall be

effective in selecting these outputs for transmission to the
Console Data Register Display indicators. ‘ :

The Console Data Register Select switch shall be over-ridden

" by CS-RD and CS-WR Selections at the Console Mode Select

switch as described in 3.10.3.11.

" NOTE: When Controls with the Programmer Group do not otherwise

influence the selection of the Register whose contents
are transmitted to the Console Data Register Display indica-

~tors, the contents of Console Data Register shall ‘e selected.
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4 3.10.3.8» System:Reset

This control shall be a momentary pdsh-button switch with
an indicator. : :

When enabled, depression of this switch shall result in a

System Reset sequence and the indicator shall be on until the
switch is released. The System Reset sequence shall consist
of the following: o ' .

a. The output of the ALU shall be driven to the clear
state. : : :

b. The eight (8) Pu Registers within the Extended Registef
File, Group I, shall be cleared.

c. ‘The B/A, T, G, PM, BC, CSS, Console Address and Console
- 'Data Registers within the Extended Register File, Group II
shall be cleared. Y

d. The Au, Bu, d and Forced Carry Registers within'the AlU 
shall be cleared. - . :

€. A reset signal shall be transmitted to the Extended
Register File, Group III. (For ‘the effects of this
signal within' the integrated adapters, see the
appropriate document listed in 2.0).

f. The Resource Aliocation Network shall be forced to
issue Null cycles only. : :

g. The timing methanism shall be forced to issue ten(10) =
minor cycles per major cycle, (EO through E9).

h. The Su, Ful, and Fu2 Registers at the periphéry of
Control Storage shall be cleared.

i. The RTC Incfément pulses shall be disabled at the set
input of the Busy Flip-Flop for Processor State 4, (Bit
04 of the BusyfActive Register). -

j. The logical inter-lock which is set by a Breakpoint
Stop operation with Processor State 4, (and when set, ,
‘disables the output of the Busy Flip/Flop for Processor
State 4 from appearing at the input of the Resource
Allocation Netwoik), shall be cleared.

k. In the presenée of the Relocation and Protection .
Feature, the Addressing Mode Register shall be cleared.

The System Reset §equence resulting from the depression of
this switch shall continue until the switch is released.
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3.10.3.9 Console Control Selectr'Sfop/Stép,‘Normal, Breakpojnt
‘This control shall be a 3 position toggle switch.

When enabled, the position of this switch shall determine
‘the.mode in which Console Operations are performed.
(Console Operations: shall be selected by means of the
Console Mode Select switch described in 3.10.3.11 and
initialized by means of the Console Run Switch described
in 3.10.3.10). g ‘

~ NOTE: Some Console Operations shall stop, despite the

- Console State.

position of this switch, when error conditions occur
as described in-3.10.3.11.

Stop/Step

In the Stop/Step, (up), position, this switch shall cause
the Console Request Flip/Flop to clear at the beginning
of E4 during all major cycles allocated to the

As a result, when Console Operations are already
occurring, and this switch is moved to the Stop/Step
position, the Console Operation shall stop, i.e. Stop
Mode. For each’initialization of Console Operation

with tkis switch already in the Stop/Step position, a
single major cyc¢le shall be allocated to the Console,
i.e. Step Mode. (Console Operation shall be initialized .

by means of the'Console Run»switch described in 3.10.3.10).3
Normal - ' i

In the Normal, (ceriter), position, this switch shall have
no effect on th¢ Console Request Flip/Flop, i.e. once
initialized, Comnsole Operation shall be. performed '
continuously. C

Breakpoint

In the Breakpoint, (down), position, this switch shall
cause the Console Request Flip/Flop to clear at the
beginning of E4 during all major cycles allocated to

the Console in which a Breakpoint Comparison occurs and
is applicable. (Console Operations for which Breakpoint
stops are applicable are described in 3.10.3.11).
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Console Run

This control shall be a momentary push-button SWltCh with an
indicator. The indicator shall be on during all maJor cyc‘es
allocated to the- Console State.

When enabled, depression of this switch shall result in a
single pulse, approximately 100 n/s in duration at the
set input to the Console Request Flip/Flop.

As a result, each depr6551on of this switch, when enabled,
shall initialize a Console Operation prov1ded the Console
Mode Select switch, as descrlbed in 3.10.3.11, is also

in an ena ed- p051t10n._ 4

Console Mode Select

This control shall be a rotary switch with 9 panel de51gnated
positions. In a clockwise direction, the positions of this
switch shall be designated RO-WR, RO-RD, RF-WR, RF-RD, OFF,
MS-RD, MS-WR, CS-RD, and CS-WR

The CS RD and CS-WR positions of this switch shall be
enabled only when the Console 1s5. 1n*"alntenance Mode

~as described in 3. 10 4.1.

When enabled, the position of this switch shall select the
type of Console Operation to be initialized when the °
Console Run Swltch is depressed.

a. RO-WR

This p051t10n of the Console Mode Select sw1tch shall
have the following effects during all major cycles
allocated to the Console" Stdte

Micro-command execution shall be forced to begin at
Control Storage Address 010016

Micro-command sequences which would otherwise result
in Main Storage Write operations shall be altered by
hardware control into Register Op“lon Write Operations.

Clocks shall be disabled at the micro-command trans-
1at10ns for the Console Address Reglster .

© Ferm 4002-8A
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RO-RD

This position of the Console Mode Select switch shall
have the following effects during all major cycles
allocated to the Console State. '

Micro-command execution shall be forced to begin at |
Control Storage Address 0103;¢. C

Micro-command sequences which would otherwise result in
Main Storage [Read operations shall be altered by
hardware control into Register Option Read Operations.

- Clocks shall be disabled at the Micro-command trahsiaiions

for the Console Address Register.

" RF-WR 3

. H ) ) ' v
This position of the Console Mode Select switch shail have

the following effects during all major cycles allocated
to the Console State. :

Micro-command;execution shall be forced to begin at
Control Storage Address 01064¢.

In the presence of the Relocation and Protection
Feature, Micro-command sequences which perform
Register File Write operations in Boundary Crossing
Mode shall be supplemented by hardware control to

include participation of the Segment Tags for the

Basic Register File,
RF-RD
This position of the Console Mode Select switch shall

have the following effects during all major cycles
allocated to the Console State.

'Micro~command execution shall be forced to begin at

Control Storage Address 010Cy .

In the presence of the Relocation and Protection Feature,

micro-command sequences which perform Register File

Read operations in Boundary Crossing Mode shall be ,
supplemented by hardware control to include participation
of the Segment Tags for.the Basic Register File.
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e. OFF

This position of the Console Mode Select switch shall
cause a clear signal at the Console Request Flip/Flop.
This clear signal shall continue until the switch

is moved from the OFF position.

NOTE: A Clear signal shall also be provided to the
Console Request Flip/Flop during the time the
Console Operation Select switch is between posi-
tions. Thus a change in Console Operation Selec-
tion while the Console is running shall result
in stopping the Console Operation.

£, MS-RD

This position of the Console Mode Select switch‘shall
have the following effects during all major cycles
allocated to the Console State.

Micro-command execution shall be forced to begin at
Control Storage Address 0103,¢-

The Console Request Flip/Flop shall be cleared at the
beginning at E7 when the Micro-command sequence performs
a Main Storage Read and a Parity Error occurs, {an
~additional Main Storage reference for the Console

shall not occur). This Parity Error stop shall be
conditioned by the Storage Parity Disable control as
described in 3.10.4.16. 4 o -

The Console Request Flip/Flop shall be cleared at the -
beginning of E4 when the Micro-command sequence per-
~forms a Main Storage reference, the Main Storage Address
compares bit-for-bit with the Breakpoint Address
selection, and the Console Control Select switch is

in the Breakpoint position.

The right-most 16-bits of the Console Address Register
shall be cleared during E7 when the Micro-command sequence
performs a Main Storage reference at an address which is
not physically present, (Out of Range).

-When the right-most bit (bit 15) of the Main Storage
Address Register, S, is set, clocks shall be disabled
at the Micro-command translations for the Console
Address Register. C . : :

)
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' NOTE: In the presence of theiRelocétion and Protection

MS-WR

. Control Storage Address 010016. ‘
The Console Request Flip/Flop shall be cleared at the

‘Address Regis:er, S, is set, clocks shall be disabled

882000
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Feature, the contents of the Main Storage Address
Register, S, shall be interpreted as either a System.

or a Physical Main Storage Address as determined by the
position of the Console Main Storage, Relocate/Off
switch described in 3.10.3.12., Likewise, in the presency
of the Relocation and Protection Feature, the Main
Storage Address which is compared with the Breakpoint
Address selection shall be either a System or Physical
Main Storagc Address as determined by the position of
the System/Physical switch described in 3.10.3.14.

This position of the Console Mode Select switch shall

have the following effects during all major cycles
allocated to the Console State.

Micro-command execution shaill be forced to begin at

beginning of E4 when the Micro-command sequence per-
forms a Main Storage reference, the Main Storage Address
compares bit-for-bit with the Breakpoint Addreéss
selection, and the Console Control Select switch is in
the Brzakpoint position.

The right-most.16-bits of the Console Address Register
shall be cleared during E7 when the Micro-command sequence |
performs a Main Storage reference at an address which
is not rhysically present, (Out of Range). '

When the right-most bit (bit 15) of the Main Storage

at the Micro-command translations for the Console
Address Register.

NOTE: In the presence of the Relocation and Protection
Feature, the contents of the Main Storage Address
Register, 'S, shall be interpreted as either a
Sirstem or a Physical Main Storage Address as
determined by the position of the Console Main
‘Storage, Relocate/Off switch described in 3.10.3.12)
Likewise, in the presence of :the Relocation and
Protection Feature, the Main Storage Address which
is compared with the Breakpoint Address selection
shall be either a System or Physical Main Storage
Address:as determined by the position of the
System/Physical switch described in 3.10.3.14.
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CS-RD

‘This p051t10n of the Console Mode Select SWltCh shall

provide the means for selecting Control Storage Read
operations to be performed under hardware control.

During Control Storage Read operations as initiated from
the Console, the associated hardware sequences shall be
mutually exclusive with Micro-command execution on the

- part of any Processor State.

This position of the Console Mode Select switch shall
over-ride the Console Address Register and Console Data
Register Select switches. The Console Address Register
Display indicators shall be used in the right-rost
16-bit positions to display the Control Stora«e address

as contained in Su.  The Console Data Reglster iszlay
indicators shall be used in the right-most lo-bit position
to displav Control Storage data as contained in the CS3
Register for Control Storage proper, and as available at
the 1nput to the Pp Register for the Address Table.

During Control Storage Read operations, the contents of
the Su Register shall .be incremented by one at the
beginning of each major cycle allocated to the Console
State except on the first cycle following System Reset.
Thus, the data indicated by .the Console Address Register
Display shall correspond to the contents of the Control
Storage address indicated by the Console Address Register
Display at the end of each major cycle allocated to

the Cousole State. ,

In Stop/Step Mode, Control Storage Read operatiors shall
reference a single Control Storage Address for each
depression of the Console Run switch.

In Normal Mode, Control Storage Read operations
initialized by depression of the Console Run switch shall
attempt to scan all Control Storage locations ohysically
present in the 7300 Processor. Longitudinal parity shall
be checked for Control Storage proper and horizontal .
parity shall be checked for the Address Table. In the
event of a Parity Error, the operation shall stop unless

- disabled by the Storage Parity Disable control described

in 3.10.4. In the absence of a Parity Error stop,the

complete scan shall occur repeatedly, including parity

checking, until manually stopped from the Console.

<
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Ih'Breakpoint Mode,>Control Storage Read operations

‘initialized by depression of the Console Run switch

shall attempt to scan all Control Storage locations
physically present in the 7300 Processor. In the event
that the Control Storage address contained in Su '
compares bit-for-bit with the Breakpoing Address
selection, the operation shall stop. If the operation
stops in Control Storage proper, the Console Data Register
Display shall indicate the cumulative longitudinal check
word for th> associated page of 256 words, up to and
including the address indicated by the Console Address
Register Display. In the absence of a Breakpoint stop,

‘a complete scan shall occur repeatedly until manually

stopped from the Console.

The sizes of Control Storage proper and the Address Table
may be selected for maximums of 4096 words and 256 words,
respectively, by means of the Select CS Minimum control
as described in 3.10.4.19, ‘

CS-WR .

This position of the'Console Mode Select switch shall-
provide the means for selecting Control Storage Write
operations to be performed under hardware control.

During Control Storage Write operations as initiated
from the Console, the associated hardware sequences
shall be mutually exclusive with Micro-command execution
on the part of any Processor State.

This rosition of the Console Mode Select switun shall
over-ride the Console Address Register and Console Data
Register Select switches. The Console Address. Register
Display incicators shall be used in the right-most 16-bit
positions to display the Control Storage Address as
contained in Su. The Console Data Register Display
indicators shall be used in the right-most 16-bit
positions to display data to be written into Control
Storage as contained in the Console Data Register.

During Control Storage Write operations, the contents

of the Su Register shall be incremented by one after

the data transfer is performed during each major cycle
allocated to the Consvle State. Thus, the data indicated
by the Console Data Register Display shall correspond to
the data to be written at the Control Storage address,
indicated by the Console Address Register Display at the
beginning of each major cycle allocated to the Console
State. ’ .

In Stop/Step Mode, Control Storage Write operations
shall write at a single Control Storage Address for each
depression of the Console Run switch.
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In Normal Mode, Control Storage Write operations
initialized by depression of the Console Run switch,
shall attempt to write all Control Storage locations
physically present in the 7300 Processor. Once _
initialized, a complete write operation shall occur
repeatedly until manually stopped from the Console.

In Breakpoint Mode, Control Storage Write operations
initialized by means of the Console Run switch shall
attempt to write all Control Storage locations

physically present in the 7300 Processor. In the event
that the Control Storage address contained in Su

compares bit-for-bit with the Breakpoint Address selection
the operation shall stop prior to writing at that address.
In the absence of a Breakpoint stop a complete write .
operation shall. occur repeatedly until manually stopped
from the Console. ‘

The sizes of Control Storage proper and the Address

. Table may be selected for maximums of 4096 words and
256 words, respectively, by means of the Select CS
Minimum control as described in 3.10.4.19.

Console Main Storage,Relocate/Off
This control shall be a 2 position toggle switch.

In the absence of the Relocation and Protection Feature
this switch shall have no effect.

When enabled and during major cycles allocated to the
Console State for the purpose of referencing Main Storage,
the position of this switch shall determine whether the
contents of the S Register shall be interpreted as a
System or Physical Main Storage Address. In the Relocate
(up) position, the contents of the S Register shall

be interpreted as a System Main Storage Address and shall
be converted by the relocation mechanism into a Physical
Main Storage Address. In the Off (down) position, the
contents of the S Register shall be directly interpreted
as a Physical Main Storage Address and shall by-pass the
relocation mechanism. :

Breakpoint Address Select

Each of these 5 controls shall be a 16-position rotary
switch. -

In the absence of the Relocation and Protection Feature,
the left-most switch shall have no effect.

These switches shall supply a 20-bit Breakpoint Address
selection, expressed as 5 digits in hexadecimal notation.
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The Breakpoint Address selection shall be compared
bit-for-bit with Main Storage addresses. In the
presence of the Relocation and Protection feature

the full 20-bit Breakpoint Address shall be. compared
against the System or Physical Main Storage Address
as determined by the position of the System/Physical
control described in 3.10.3.14. In the absence of
the Relocation and Protection Feature only the right-
most 16-bits of the Breakpoint Address shall be
compared witih the contents of the S Register.

- For Main Storage references on the part of the Console
State, in Breakpoint Mode, a comparison between the

Breakpoint Address and the Main Storage Address shall
result in a Breakpoint stop. ,

For Main Storage references on the part of Processor
States 0 through 7, in Breakpoint Mode, a comparison
between the Breakpoint Address and the Main Storage
Address shall result in a Breakpoint Stop for the
appropriate Processor State provided the nature of
the Main Storage reference has met one or more of the
selections described in 3.10.3.15, 3.10.3.16, and
3.10.3.17. ~

The Breakponint Address Selection shall be compared
bit-for-bit with Control Storage Addresses. Only the
right-most 16-bits of the Breakpoint Address shall

be compared with the contents of the Su Register.

For Control Storage references on the part of the
Consolr State, in Breakpoint Mode, a comparison
between the Breakpoint Address and the contents
of Su shall result in a Breakpoint stop.

For Control Storage references on the part of any
Processor State, a comparison between the Breakpoint
Address and the contents of Su shall provide a
synchronization signal on TP 8 of the P. C. Module

.at 1A04 at the end of the minor cycle in which the

comparison occurred. .

NOTE: When the Console Address Register Select switch
is enabled and in the Su position, the two left-most
bits of Su which provide Overflow and Link status for
Processor States 0 through 7 shall participate in the
Breakpoint Address comparison; see 3.5.1, Su Formats.
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- reference by beginning Micro-command execution at Control

‘position of this switch shall determine whether System or

150 of

Breakpoint Mode Select: System/Physical
This control shall be a.2-position toggle switch.

In the absence of the Réiocation and Protection F°ature
this switch shall have fio effect.

In the presence of the Relocation and Protection Feature, the

Physical Main Storage Addresses shall be compared with the
Breakpoint Address §alettlon. Likewise, the position of this
switch shall dete?* .WHether System or Physical Main Storage
Addresses shall b# ransmltted to the Censole Address Reglster
Display 1nd1cat0f§w@ﬁeﬁ the Select switch is enabled and in
the S position.’ ystem Main Storage Addresses shall be
selected as described when this switch is enabled and in the
System (up) position. Physical Main Storage Addresses shall
be selected as described when this sw1tch is disabled or in
the Physical (down}¢9051t10n. . ‘

Breakpoint Mode :, " Read Instw/fo
This control shatl ‘a 2-position tovgle switch.

When enabled and&zn the Read Instr (up) position, this switch
shall enable a Breakp01nt stop for Processor States 0 through:-
7 during major cycles' which perform a Main Storage referenc :
by beginning Micro- command execution at Control Storage
Address X00X15, i. £ RNIX, see 3.5.2.

In the Off (down) position, this switch shall not provide thes
Breakpoint stop enable just described.
Breakpoint Mode Select: Read Data/@ff
This control shall be a 2-position toggle switch.

When enabled and in the Read Data (up) position, this switch
shall enable a Breakpoint stop for Processor States 0 through
7 during major cycles which perform.a Main Storage read ;
reference by beginning Micro-command execution at Control
Storage Addresses other than X00X16, i.e. not RNIX, see 3.5. 2

In the Off (down) position, this switch shall not provide
the Breakpoint stop enable just described.

Breakpoint Mode Select: Write Data/@ff
ThlS control shall be a 2- -position toggle switch.

When enabled and .in the Write Data (up) position, thls switch -
shall enable a Breakpoint stop for Processor States 0 through
7 during major cycles which perform a Main Storage write

Storage addresses other than X00Xi6, i.e., not RNI, see 3. 5‘2.

In the Off (down) position, this switch shall not prov1de
the Breakpoint stop enable Just described.
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3.10.3.18 Processor Control Select: Stop/Step, Normal, Breakpoint.

These 8 switcles shall be 3-position toggle switches.
These switches shall be designated 0 through 7, left

to right, and shail individually correspond to Processor
States 0 through 7.

a.

When enabled and in the Stop/Step (up) position, these
switches shall enable a clear input to the associated
Busy Flip/Flop in the B/A Register at the beginning of

E4 for each major cycle allocated to Processor States

0 through 7. This clear input shall clear the appropriite
Busy Flip/Flop provided Micro-command execution begins

at Control Stcrage Address.xooxqé for the major cycle

~allocated to the associated Processor State. This clear

input shall also clear the appropriate Busy Flip/Flop
when Cycle Step operation is selected by means of the

control described in 3.10.4.27.

When enabled and in the Stop/Step (up) position, these -
switches shall directly apply a clear input to the '
associated Active Flip/Flops in the B/A Register for
Processor States 5, 6, and 7. Thus, the enabling of a

‘clear input to the Busy Flip/Flop as previously described

shall be indirectly accomplished for Processor States
5, 6, and 7.

When ewabled and in the Stop/Step (up) position, these

‘switches shall disable the respective Request and

Attention, (See 3.2.4) set inputs to the appropriate

. Busy Flip/Flops‘for_Processor States 0, 1, 2, and 3.

In the Normal (center) position,'these switches shall
have no effect, , :

When enabled and in the Breakpoint (down) position,
these switches shall enable a clear input to the
associated Busv Flip/Flop in the B/A Register at the
beginning of E4 for each major cycle allocated to
Processor States 0 through 7.

This clear input shall clear the appropriate Busy
Flip/Flop provided a Breakpoint Address comparison
occurs as described in 3.10.3.13 and provided the

-nature of the Main Sto:age reference has satisfied

one or more of the selections described in. 3.10.3.15,
5.10.3.16, and 3.10.3.17. L ‘
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Note: When a Breakpoint Stop is performed for Processor
State 4, the output of the Busy Flip/Flor for this.
Processor State shall be disabled at the input to the
Resource Allocation Network. Independent of its Busy
Flip/Flop, major cycles shall not be allocated to :
Processor State 4 until this disable is removed by
restarting Processor State 4 through the use of the Proc-
essor Run and Select Controls described in 3.10.3.19

and 3.10.3.20, respectively, or until the occurrence of
a System Reset as described in 3.10.3.8.

Processor Run

This control shall be a momentary push-button switch with
an indicator. The indicator shall be on when the switch is.
enabled and depressed, and remain on until the switch is
released or disabled. - ' N

When enabled, dep%ession of this switch shall result in a
single pulse at the set input of each Busy Flip/Flop

'in the B/A Register. This pulse shall be further

conditioned at these set inputs, by the position of the
Processor Select control described in 3.10.3.20. C

The leading edge of the Run pulse shall occur upon
depression of the Run switch and the trailing edge of the
Run pulse, independent of the Run switch, shall occur at
the beginning of the major cycle allocated to the
Processor State selected by means of the Processor Select
Control described in 3.10.3.20. . - o

3.10.3.20 Processor Select

3.10.3.21

This control shall be a rotary switch with 8 nanel

designated positions. In a clockwise dir:ction, the
positions of this switch shall be designa*.d 0 through 7.

The position of this switch shall enable the Rumn pulse
described in 3.10.3.19 at the set input of an individual
Busy Flip/Flop, corresponding to the Processor State
number 0 through 7 selected. : '

Processor State Display

This Display shall consist of 8 indicators designated from
left to right as 0 through 7. '

During each major‘cycle'allocated fo‘Processor States 
0 through 7, the corresponding indicator shall be on.

Form 4002-LA




3.10.4

1.3.10.4.1

3.10.4.2

1:3.10.4.3

r?: =l D) - | f Mumber - 882006
‘ fM@R ENGINEERING SPECIFICATION o= _
Equipment Group - e L ~m;_

Maintenance Group

Controls within'this group shall be enabled only when the
Console is in Maintenance Mode unless otherwise specified.’
However, indicators within this group shall be enabled at
all times. ' :

Maintenance Mode

This control shall be'a'push-on, push-off switch with an

indicator. The indicator shall be on only when the Con-
sole is in Maintenance Mode.

Depression of the Maintenance Mode switch to the on posi-
tion shall place the Console in Maintenance Mode. All
controls in the Maintenance and Program groups shall be
enabled and the Program Mode indicator shall be off.

Depression of the Maintenance Mode switch to the off posi-
tion shall remove the Console from Maintenance Mode. All
controls in the Maintenance Group shall be disabled unless
otherwise specified. All controls in the Program Group
shall be restored to dependency on the state of the Pro-
gram Mode switch,:including the state of the Program Mode
indicator. ’ T ‘ : .

MS Parity Byte 0

This control shall consist of an indicator only.

In the absence of. the ECC Feature, this indicator shall
display the state of the parity bit associated with the
left-most byte ox data as supplied by Main Storage. The
indicator shall be on when the parity bit is set and off
when the parity bit is clear. .

In the presence of the ECC Feature, this indicator shall
be off. o ‘ : :

MS Parity Byte 1

This control shall consist of an indicator only.

In the absence of the ECC Feature, this indicator shall
display the state of the parity bit associated with the
right-most byte of data as supplied by Main Storage. The

indicator shall be on when the parity bit is set and off
when the parity bit is clear. o

In the presehce of the ECC Feathre, this indicator shall

- be off.
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MS Parity Error

This control shéll consist of an indicator only.

This indicator shall display the state of the Main Storage
Parity Error Flip/Flop. The indicator shall be on when
the Main Storage Parity Error Flip/Flop is set and off
when the Main Storage Parity Error Fllp/Plop is clear.

In the absence of theECC Feature, this Parity Error

Fllp/Flop shall set during Main' Storage read references

in which the total number of bits in the ‘set state, including
the parity bit, is even fnr either the 1eft -most or

‘ r1ght -most byte positions.

In the presence of the ECC Feature, this” Parity Error
Flip/Flop shall set during Maii; Storage read references
in which non-correctable data ¢rrors are detected by
the ECC Feature. .

The Main Storage Parity Error Flip/Flop shall not set
during Main Storage references to "Out of Range" or "Out’
of Bounds" addresses but shall set independently of the
Storage Parity Disable control described in 3.10.4.16.

Once set, the Malﬁ Stofage Parity Error Flip/Flop shall

be cleared only by means of a System. Reset or operatlon
of the Processor Fault control described in 3. 10 2.7.

cann ae
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- 3.10.4.5 <CS Parity Error
' Tnis control shall be an indicator only.

This indicator shall display the state of the Control
Storage Parity Error Flip/Flop. The indicator shall be on
when the Control Storage Parity Error Flip/Flop is set

and off when the Control Storage Parity Error Flip/Flop is
clear. :

The Contrbl Storage Parity Error Flip/Flop shall set for
each of the following: T

a. When a Micro-command as contained in the Fu2 Register
consists of an even number of bits in the set state for
any Processor State other than the Null State.

b. "“hen the longitudinal check character as contained in
the CSS Register reflects an even number of bits in
any bit position column on a 256 word Page basis,
during Control Storage Read operations initiated from

. the Console in Normal Mode (for Control Storage
proper, only).

C. When the output of the Address Table, whether referenced
by Micro-command or by hardware Control Storage Read
operation, contains an even number of bits in the set
State. :

The Control Storage Parity Error Flip/Flop shall set
independently of the Storage Parity Disable Control
described in 3.10.4.16. .

Once set, the Control Storage Parity Error Flip/Flop
shall be cleared only by means of a System Reset or
operation of the Processor Fault Control described in
3.10.2.7. : : '

'3.10.4.6 D.C. Fault
This control shall. be an' indicator only.

This indicator shall be on when any D.C. power supply
within the 7300 Processor is not within its associated
allowatle output range for normal operation. The
indicator shall remain on for as long as such a condition
persists. R
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3.10.4.7 .

3.10.4.8

3.10.4.9

3.10.4.10

156 o

Oyertempefature
This control shall be an indicator only.

This indicator shall be on as a result of either a
blower failure or an overtemperature condition within
the 7300 cabinet. These conditions shall result in an
audible Alarm and in the event that they persist for
approximately 60 seconds, a power-down sequence shall
be initialized. See 3.10.2.10.. ‘

Heads Extended

This control shall be an indicator only.

This indicator shall be on when the heads in one or N
more IFA attached Files fail to retract during a pdwer-
down sequence. This condition shall result in an audible
Alarm and suspension of the power-down sequence as
described in 3.10.2.10. o

Burst.Check

This control shall be an indicator only.

This indicator shall be on whén a Burst Check Error is

detected during a Reset/Load sequence involving a

File as the input device. .

Once detected, the Burst Check Error indicator shall remain .
on until a System Reset occurs, (a System Reset shall occur
during the initialization of a Reset/Load sequence when the
Console is not in Maintenance Mode. : o

Channel 1 Data Check
This control shall consist of an indicator only.

This indicator shall display the state of the Channel 1,
Transmission Check Flip/Flop/ The indicator shall be
on when the Transmission.Check Flip/Flop is set and off

when the Transmission Check Flip/Flop is clear.

The Channel 1 Transmission Check Flip/Flop shall set when
the I/0 Channel detects a parity error on incoming data,
i.e. a byte of data from an adapter in which the total
number of bits in the set state, including .the parity -
bit, is even. : ‘

Once set, the Channel 1 Transmission Check Flip/Flop
shall be cleared only under Micro-command control or by
means of a System Reset. :
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Channel 1 shall be associated with Processor State 1
and shall provide the corresponding Extended Register,
Group III facilities as described by the appropriate
document listed in 2.0. o

In the absence of Channel 1 this indicator shall be off.

Channel 1. Contrdl Check
This control shall consist of an indicator only.

This indicator shall display the state of the Channel 1,
Control Check Flip/Flop. The indicator shall be on -
when the Control Check Flip/Flop is set and off when the
Control Check Flip/Flop is clear.

The Channel 1 Control Check Flip/Flon shall set when.
the I/0 Channel detects concurrence of more than one
Tag In Line (Address In, Service In, Data In and Status
In; or Select In and Operational In) or concurrence:

of Command Out and Service Out. :

Once Set the Channel 1 Control Check Flip/Flop shall be
cleared only under Micro-command control or by means
of a System Reset. :

In the abscnce of Channel 1 this'indicator shall be Off.
Channel 2 Data Check
This control shall consist of an indicator only.

This indicator shall provide a display for Channel 2,
associated with Processor State 2, equivalent to the

Channel 1 Data Check described in 3.10.4.10.

Channel 2 Contro]l Check |

This control shail be an indicator only. -

This indicator shall provide a‘display for Channel 2,

associated with Processor State 2, equivalent to the -
Channel 1 Control Check described in 3.10.4.11.
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3 10.4. 14 Select Even Parlty, Byte 0

_ThlS control shall be a push-cn, push-off switch w1th
an indicator. The indicator shall be on when the
switch is enabled and depressed to the on position.
The indicator shall be off when the switch is disabled
or depressed to the off position.

In the presence of the ECC Feature, this sw1tch shall
- have no effect. .

In the absence of the ECC Feature, when enabled, and when
depressed to the on position, this switch shall cause the
parity bit cssociated with the left-most 8 bits of data
transmitted tc Main Storage to be generated such that

the total number of bits in the set state, including

this parity bit, is even. Thus all Main Storage write
references performed under these conditions shall result
in Main Storage Parity Error detection during subsequent
Main Storage read references at the affected !Main

Storage Addresses.

When disabled or depressed to the off 9051t10n, this
switch shall have no effect.

3.10.4.15 Select Even Parlty, Byte 1

This control shall be a push-on, push-off switch with an
indicator. The indicator shall be on when the switch

is enabled and depressed to the on position. The indicator
shall be off when the switch is dlsabled or depressed to

the off position.

In the presence of the ECC Feature this switch shall
have no effect.

In the absence of the ECC Feature, when enabled, and

when depressed to the on position, this switch shail

cause the parity bit associated with the right-most

8 bits of data transmitted to Main Storage to be generated
such that the total number of bits in the set state,
including this parity bit, is even. Thus, all Main
Storage write references’performed under these conditions
shall result in Main Storage Parity Error detection during
subsequent Main Storage read references at the affected
»Maln Storage Addresses.

When dlsabled or depressed to the off pos1t10n, this
switch shall have no effect.
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Storage Parity Disable/Off

‘This control shall be a 2-position toggle switch.

When enabled and in the Storage Parity Disable (up) position,
this switch shall disable the hardware trap sequences which
would otherwise occur for Processor States 0 through 7 in

the event of Control Storage Parity Error detection (Control
Storage Trap Address X02816) and Mzin Storage Parity Error
detection (Control Storage Trap Address X01816). In addition,
this switch shall disable Console stop operations which would
otherwise occur in the event of Control Storage or Main Storagg
Parity Error detecticn during read references on the part of
the Console State. ‘ : '

This switch shall not affect the Main Storage and Control
Storage Parity Error displays described in 3.10.4.4 and
3.10.4.5 respectively.

When disabled or in the Off (ciown‘)' position, this switch
shall have no effect. o : o :

CS Disable/Off -

This control shall be a 2-position toggie switch.

When enabl:d and in the CS Disable (up) position, this switch

shall disable the -output of Control Storage proper such that
all read references shall result in an output of 14 bits in

. the clear state. 1In addition, this switch shall enable a

clock to the Pp Register during every minor cycle. Finally,
this switch shall disable Control Storage Parity Error :
detection for Processor STates 0 through 7 during read
references to Control Storage proper. ’

When disabled or in the Off (down) position, this switch
shall have no effect.

Instructién-Repeat/Off_ ‘ _
This control shall be a Z-positiothogglg switch.

When enabled and in the Instruction Repeat (up) position,

this switch shall alter th: execution of the RNI1 and RNI2
Micro-commands such that Control Storage Branch Addresses
of X002, and X0091¢ for these two Micro-commands,respectiVely,_
shall be converted to X00074. Likewise, this switch shall
alter the execution of the,gZJ'Micro-command to the extent
that the Control Storage Branch Address of X0091¢ shall be
converted to X000¢¢- : _ '

When disabléd or in the Off (down) pdsition, this swi<ch
shall havzs no effect. : o
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Select CS Minimum/Off

This control shall be a push-on, push-off switch with an
indicator. The indicator shall be on when the switch is
enabled and depressed to the on position. The indicator shall
be off wheu the switch is disabled or depressed to the off
position.

When enabled and in the Select CS Minimum (up) position,
this switch shall select Control Storage sizes of 4096
words maximum for Control Storage proper and 256 words
maximum for the Address Table. ' ”

NOTE: Hardware control information relative to the sizes of
Control Storage proper and the Address Table shall be
effective only during Console Control Storage Read,
Console Control Storage Write and Reset/Load operations.

When disabled or depressed to the offiposition, this switch
shall have no effect. : S ' S

Set D, Set Au, Set Bu

These controls shail consist of 2 push-on, push-off switches

-with individual indicators. The left-hand switch shall be

additionally designated "Set Au" and the right-hand switch
shall be additionally designated ''Set Bu'. For each of these
switches, the indicator shall be on when the switches are
enabled and the associated switch is depressed to the on

‘:position. .

" a. When enabled and dépressed to the on position, the Set

Au switch shall result in the setting of the 16-Flip/
Flops comprising the Au Register during every minor
cycle the switch remains in the enabled on position.

b. When enabled and depressed to the on position, the Set
Bu switch shall result in the setting of the 16 Flip/
Flops comprising the Bu Register during every minor cycle
the switch remains in the enabled on position.

c. When both the Au and Bu switches are enabled and depressed
to the on positions simultaneously, the 16 Flip/Flops
comprising the D Register shall be set for every minor
cycle these switches remain in the enabled on positions.
Likewise, a carry shall be forced into the right-most
bit position of the Adder. : :

When disabled or depressed to the off position, these
switches shall have no effect. :
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Time Meter _
This control shall be a 7 decimal digit meter.

This meter shall provide the total accumulated time during

“which logic power has been applied to the 7300 Processor.

The meter shall provide. this reading in hundredths of hours
and shall operate independently of Console Maintenance Mode.

Voltmeter

 This control shall be a linear scale meter and shall operate

3.10.4.23

independently of Console Maintenance Hode.

This meter shali provide power supply voltage measurements

in per cent deviation from nominal. values, with 0% deviation
at scale center. Meter deviations to the left shall indicate
low voltage magnitudes and deviation to the right shall
indicate high voltage magnitudes regardless of the positive
or negative character of the voltages selected by means of
the Voltage Select control described in 3.10.4.23,

Voltage Select

This control shall be rotary switch with 14 panel :
designated positions. In a clockwise direction the positions
of this switch shall be designated OFF, +28, +24, +23.3,
+19.8, +1z, +5A, +5B, +5C, +3, -3, -5, -12 and OFF.

The numerically deSignated positions of this switch shall
select the associated voltage for measurement by means of the
Voltmeter described in 3.10.4.22. '

When in the Offﬂﬁcsition, this switch shall select a 0%

3.10.4.24

reading at the Voltmeter.
Logic A, Logic B, Main Storage Adjusts

These controls shail consist of 3 ten-turn potentiometers.

Each of these potentiometers shall be screw driver adjustable.

These contrcls shall be designated from left to right, ,
"Logic A", "Logic B", and "Main Storage" and shall provide
the means for adjusting the associated voltages independently
of Console Maintenance Mode. _
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Power Mode, Remote/Local

This control shall be a 2-position toggle switch and shall- .
operate independeritly of Console Maintenance Hode .

In the Remote (up) position, this switch shall place the
7300 Processor power system in Remote Control Mode. For
a description of Remote Control Mode, see the appropriate
document listed in 2.1. '

In the Local (down) position, this switch shall place the
7300 Processor power system in Local Mode, under control

of the Pover On and Power Off switches described in 3.10.2.2 .
and 3.10.2.3 respectively.

' The position of this switch shall not effect the operation

of the Emergency Pull control described in 2.10.2.1.
Executive Disable/Off

This control shall be a 2-position toggle switch.

When enabled and in the Executive Disable (up) position,
this switch shall disable a set input -to the Busy Flip/Flop
for Processor State 4 (Bit 04 of the B/A Register).. The
set input disabled by this switch shall occur for each
increment of the RTC Register provided the additional
enable described in 3.10.2.4 is satisfied.

In the fo (down) position, this switch shall have no effect.
Cycle Step/uff

This control shall be a 2-position toggle switch.

When enabled and in the Cycle Step (up) position, this

switch shall enable a clear input to the appropriate Busy
Flip/Flop in the B/A Register at the beginning of E4

for each major cycle allocated to Processor States 0
through 7. : '

This clear input to each of the Busy Flip/Flcps shall be
further conditioned on an individual basis by the Stop/Step
(up) position of the appronriate Processor Operation Mode
control as described in 3.10.3.18, -

In the Off (dowh) position, this switch shall have no effect.
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Communications Activity Display(Group

This Display Group shall consist of a matrix of indicators
arranged as 16 columns by 9 rows, Each column shall
correspond to a Communications Channel facility which may be

accomodated within the,?;OO Processor, “Although space is

The’row-by-row, (from bottom to top), description of these
indicators. is specified in 3.10.5.1 through 3.10.5.9.

Enable (EN)

When on, the indicators within this roy shall indicate that
the associated Channel'adapters are enabled and therefore
not in the System Reset or Loop Test mode.

Ring Indicator (CE)

When on, the indicators within this row shall indicate that
the associated Channel is receiving a ringing signal.

NOTE: Under normal System operation, calls should be
answered on the leading-edge of the ringing signal.

.

Tnus the on condition of these indicators should

Off Hook (OH)

When on, the indicators within this row shall indicate that
the associated Channel has operated this signal to obtain
dial tone and to generate the desired dial digits when
originating a call. (Dial digits shall be generated by
pulsing this signal)., ~

Form 400224




' 3.10.5.4

3.10.5.5

3.10.5.6"

'3.10.5.7

3.10.5.8

3.10.5.9

NOTE:

| AYC ‘ | Wember 3820
IMIEMOREEX ENGINEERING SPECIFICATION oo —

-Equipment Group

Data Set Ready (CC)

When on, the indicators within this row shall indicate

-that the associated Channel is connected to a Communication

line and has completed the transmission of the answer tone.
Secondary Received Line Signal Detector (SCF)
When 6n, the indiﬂatbrs,within‘this row shall indicate

that the associated Channel has properly. received the
Secondary Channel Line signal where applicable.

'NOTE: This signal shall be used to indicate circuit

assurance status and thus,signal the interrupt -
condition. - o '

Received Line Signal Detector (CF)

When on, the indicators within this row shall indicate
that the associated Channel modem is receiving a signal

Which meets its suitability criteria for demodulation,

and in the case of half duplex Channels, that the Line
Adapter is in receive mode. , :

Clear to Send'(CB) -

When on, the iﬁdicators within this row shall indicate
that the associated Channels are in a transmit condition.

Transmitted Data (BA)

When on, the indicators within this row shall indicate
that the associated Channels are in the spacing condition,
binary zero. : . S

Yhen off, the indicators within this row shall indicate
that the associated Channels are in the marking condition,

binary one.
Received Data (BB)v

When on, the indicators within this row shall indicate
that the associated Channels are in the spacing condition,
binary zero. : '

When off, the indicators within this row shall indicate
that the associated Channels are in the marking condition,

binary one. ‘
Depending on the. Transmission Facility utilized by each

Communications Channel, certain Status Indicators as

described in 3.10.5.1 through 3.10.5.9 may not be ‘applicable.

S
E RN
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3.11

3.11.1

3.11.2

312

Console capabilities described in 3.10.2 through 3.10.4,
as well as modular.packaging of the 7300 Processor elements,

as required to achieve the MTTR goal, described in 3.11.2,
provided such hardware characteristics are complemented by

‘means of exerciser, fault detection;and fault isolation

procedures, including software/firmware routines.

“MTBF

The mean time be tween failure goal for the CPU portion of
the 7300 Processor shall be 4,000 hours (Failure Rate =

'.25/1000 hours).

MTTR

The mean time to repaif’gdal for the 7300 Processor shall.
'be 2 hours, - o ' '

Mechanical

The 7300 Processor cabinet, including the Console, shall

. be physically dimensioned according to Figure 15 and 16,

3.13

3.14°

Power System

(Conceptual cabinet sketch is provided by Figure 17 for
reference only). ' _ :

 Maximum weight shall be 1350 ibs. |

Environmental

‘The Memorex 7300 shall conform to 882020 with the following

exception:

Acdustical Noise;'Noise shall not exceed 35 db.

i

The 7300 Processor power system,éhaillconform to 882059

.~ with input voltages of 208/230V, 50 or 60 Hz.

Form 4002-2A




IMIEMIOIREX

Equipment Group

4.0

4.1

4.2

® Number 282000

166

 ENGINEERING SPECIFICATION fr———

QUALITY ASSURANCE PROVISIONS

This section establishes’requirementsband procedures ,
implemented to produce a product with maximum performance
and reliability. . o :

Components

In the context of this sectidn, componeants shall be
construed to include all piece parts from which the

Processor is constructed.

All components shall be documented and controlled to a .
sufficient degree to assure proper form, fit, and function. -

Components which significantly affect performance and
reliability, and which are purchased by Memorex for use
in the product shall be procured only from sources which
have been determined to be acceptable by Component
Engineering. -

All components shall be purchased and inspected in accord
with all applicable documentation. Components which do not
meet all requirements 'shall not be used without the prior
written authorization 6f the cognizant engineering group.

Construction

The machine shall be constructed and inspected in accordance
with all applicable engineering drawings and specifications.
Construction processes and techniques shall be such that no
damage or subsequent degradation results to any component.

Prior to shipment, each machine shall be operated for
at least 50 hours (power-on time) under the approved Final
System Inspection procedure. This inspection shall verify

--all mechanical and electrical operations of the machine.

4.4

The machine shall be powered by an A-C input which is

- equivalent to the destination requirements. During this

inspection, each machine shall be exercised with appropriate
software to demonstrate, with the highest possible confidence
level, the software execution required by the particular
configuration. _

Qualification Testihg
A complete qualification teét.in accord with 882038 shall be

run periodically to assure conformance with all provisions of
applicable specifications, '
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PREPARATION FOR DELIVERY

Shipment of the machine shall require separation of the
Console Table from the Main Cabinet.  Disconnected wiring
shall be clearly labeled to fac111tate rapid reconnection

A

All doors and removable panels shall be securely fastened
shut by tape or $ttrapping. Particular care shall be
taken not to scratch or mar painted surfaces, or to

bend any sheet metal. No straps shall be permitted to
cross the console, panél to prevent damage to the controls.

Standard shipment.shall be by electronic padded van, and
packaging shalli be designed for optimum protection under

- this mode of transportation. Special crating shall be

designed to meet the requirements for air shipment and
for alternate methods of surface shipment. :

Prior to packing Quallty Assurance shall verlfv that all
required 1nspect10n has been performed. An inspector shall
check during packaging to insure that approved packing
specifications are followed and that external marking

of the packages-is correct and legible. The inspector
shall check the units on the van to insure that adequate

"tie downs .and blocking are used, and shall only release -

the shlpment when all requirements .are met.
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NOTES

With respect to the 7300 Processor the folloking terms
have been used inter-changeably:

Console Address Register - M Register
Console Data Register - N Register
Logical One - "1", high, set.

Logical zero - "0", low, clear

Read Data - ROP (
Reset - Clear
Reset/Load - Deadstart

Run - Go, (Processor States 0 through 7)
Selectable Register Features - Register Option
Store Data - STO {Store Operand) :
System Control Panel -~ Console

System Reset - Master Clear

ead Operand)

"Read Instr - RNI &Readeext Instruction)
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