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SECTION ]
INTRODUCTION

}.1 Purpose
The function of this document is to provide microprogram intormation
describing the standard V70 series "macro" instruction on set. This
instruction set is implemented in page zero of the control store
(512 words of Read-only memory), and is designed to emulate the

620F instruction sst a maximum performance level. For a description
of this standard instruction set, see the V70 series handbooks

V72, V73, or V74 System Handbooks).

L o R i R "i!.‘ﬁzmq ﬁ'ﬂ"l‘ =2 TR A e %
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Although the V70 series "macro" instruction set is fixed, pages
of 256 or 512 words of user definable confrol store (random access
memories) may be added, via a "Writable Control Store Option",
thus allowing for user defined "macro" and ' micro" instructions
on programs in a second environment. For information about the

Writable Control Store Option, see the WCS manual (98A9%06-08X).
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b2 Performance Specifications

i
|
|
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4

The use of high speed logic; and read-only memory, allows for a

g micro-exicution time of 145 nanoseconds. This high speed micro-exicution

;i time results in very efficient use of existing system resources, such as

i semiconductor memory with a cycle time of 330 nanoseconds (or two

] micro-instructions).

: Reference Documents

5 For further information concerning V70 Series hardware and micro-programming

i raefer to the following documents:

j Title Document Number

E: Writable Control Store Manual PBAF906-03 X

! V70 Series Processor Manual 98A99056-02X

; V73 System Handbook 98A2906-01X

! Varian Microprogramming Guide 98A9906-07X

3 Core Memory Manual 98A9906-03 X

$ Semiconductor Memory Y8A9906-04X

EF, Opfign Bgurd f\(\ﬂﬂUﬂl 98;\?90’6'05)‘(

; Power Supply Manual F8A9906-06 X
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SECTION 2
FUNCTIONAL DESCRIPTION

2} Flowchart Cefinitions

F

Flowchart definitions will consist of explanations for memory operation,
control store addressing, data loop operations, and the use of processor
flags. Included are examples of several types of operations performed
in the flow diagrams to follow.,

2.1.1  Memory Operations

When memory operations are to be performed, or initiated by a micro-command,
a statement of the type of memory operation to be performed, as well as

the sources and/or destinations for memory data and address, will be made.

An example is given below:

Example: A.F, @ A, M = address fetch with ALU as
address and MIL as the fetched data's destination.

2.1.1.1 Type of operations:

. e T riE _.-_ = _: _3-." e T -'-..‘:‘:H::-.i‘-.- - E..‘-!I :-.:-']i L n‘:‘*“m?.‘{:ﬂlh dl.-w.:;-!.‘:l-q-!E- P r! r.?:.:_:.r':'-p:u"- I:..-' :-l-ll-‘;-:.‘; hl- .- rir_._,:,.'::: : ‘:'1

| .F. = instruction fetch

a.
b. A.F. = address fetch
O.F. = opened fetch

O

y AR T 29k 4 = Y

——

g d. O.S. or STO = siore

E; e, Cond. = conditional memory initiation (condition specified by O P
| 2.1.1.2 Memory Address Sources:

A -

a. P = program counter to memory adadress

ﬁ b. A= ALU output to memory address

4

; o M = memory input latch (MIL register) to memory address

]

2.1.1.3 Memory Fetch Destinations:

a. | =M1l and MIL register - data from memory is to be loaded into both
the instruction buffer register (M1]) and the memory input latch (MIL).

b. M = MIL register - data from memory is to be loaded into the memory
input latch (MIL).

CODE

IDENT NO.

| 21101

varian data machines
4 A vArian S-UI'.'HIdllf'f

ISH S5 0F57 REv

- 76A0039-0008



: 2.1.2 Field Selection

| The operation of selecting and decoding up to a five bit field B
i from the instructicon register (C21), for use in control store branching

i operations, is known as field selecting. Field selecting can only

] take place from the instruction register = C2l. Field Selection

] statements will appear as follows:

q

.; F. Sel | (00-02) or Fld Sel. 0-2 - Field selection from the

instruction register (C21) bits O thru 2.
2.1.3 Data Loop Operations

When data loop operations are performed, starement describing the
action taking place will occur. Examples are given below:

R T A e e e S A e D e S e TN e I ST e S el M{.—hm L, =
v

a. P+ 1-2S1 - program register added to 1 and transferred
to tha S1 register.

A AL UTE T L AN LN AT e A S R T T

b. A-=DOR - The contents of the A-register are transferred
to the Data Loop Operand register.

3

‘:] 2.1.4 Instruction Register Transfer %
Instruction register transfers are labeled asbelow: 3*-—

Statement: |1 —w=|2 = M1|~w=C2| = transfer contents of | -='
instruction buffer (M11) to the instruction register (C21).

e R Rl T S it 5 Ve
L

24143 Flags

£ R L LE
T iy T

Several Flags cre used for storing and testing the status of the machine
A few are listed beiow:

a. Statement = operation on the interruot flag, CINTF.
Example = RSTCINTF - reset tne interrupt flag.

b. Statement = Ofl., Ovifl - overflow indicator

Statement = DSB - a utility flip-flop used to provide temporary

storage of data or control information during the execution of various
instructions.

2.1.6 Other Terms

Other terms used with the micro~flow are given in Table 1. See Sheet 7.

T A AT e R T B T L R e R ST s kU e T e TR T R i
-

'- CODE |
IDENT NO.

271101

3 varian data machinas
a varnan subsidiary

2EANC29-C00B




- n
=y

i
p
g
5
£

-
LA " el 7 1 o S T4

4
i
<
2
4
H
’
4
g
A
i
:i'
%

i .

R

_. -

] *
1

EXPRESSION

Mem. Strt.
lncr. P

0 == DOR

A —==DOR

AVB-=DOR

Cond.

En.
D-ROM

M1l

MDN

DN

S1, S2

A1 2\ varlan data machinss
4 \w iy @varan subsidiary

6A0039-0003

TABLE |

FLOWCHART DEFINITIONS

INTERPRETATION

Memory start. A memory operation is being initiated.
Increment the Program Counter by one.

Th2 contents of the Data Loop Operand Register are
set to zero.

The contents of the A Register are transferred to the
Data Loop Operand Register.

The contents of the A and B Registers are inclusively
OR'ed and are transferred to DOR.

Conditional. Used to denote that the execution of a

specific operation is dependent upon the outcome of a
test being performed., |

Enable.

Instruction decoder read-only-memory. .

Preliminary instruction register. A buffer register used to
receive all instructions from memory. This register provides

input to both C2| and the D-ROM.

Memory Done. A signal which identifies the completion of a
memory operation,

/O done. A signal which identifies the completion of an
/O operation.

Two registers located in the Register File which are used for

temporary storage of operands, addresses, etc. Also known
as E (S1) and F (52).
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EXPRESSION

Zero

Enable "Jump" Signal .

Mask —= DOR

/O Strt.

|OR
C2i

CINTF

Spec. AL;J_
Func

DOR A

Override Mem.

Sample Overfiow

Mask | + P —=DOR
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INTERPRETATION _

A status indicator which is set during various instructions when
the result of an arithmetic/logical operation is zero.

A "Jump" signal is generated and sent to the Memory Protect
option to signify that a program "jump" or "skip" operation
IS occurring.

The 16-bit "Mask" field of the micro-word is transferred to
DOR (after inversion of each bit).

/O Start. An 1/O operation is being initiated or allowed
to continue execution.

A buffer register used for temporary storage of data or control
information during the execution of various |/O operations.

Main instruction register. This register contains the
current instruction during most of instruction execution.

Interrupt flag. A flip-flop used to denote that an interrupt
instruction execution is or has been in progress.

The contents of DOR are transferred through the adder (ALU)

to the A Register. The adder operation will transfer, increment,
dacrement, or invert as a function of a hardware decoding of
bits 6 and 7 of the current instruction,

A modification to a previously initiated and current memory
operation; e.g., a "Read" is modified to a "Write".

An operation in which the results of an arithmetic operafion are
allowed to set the Overflow Indicator if overflow conditions exist. #

A 16-oit word, generated by AND'ing the micro-word "Mask" g
field and the current instruction word (contents of C21), is

added to the contents of the Program Counter. The result is
placed in DOR,
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EXPRESSION INTERPRETATION
Mem. Conir. Memory Control logic section.
MIL A buffer register used to receive and hold operands and

operand addresses from memory.

/O Sense Flag A flip-flop used to receive and hold the sense response bit
transmitted from a device controller during ¢ SEN instruction
execution.

Intrpt. Interrupr.
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22 V70 Series Flowcharts

Tne V70 Series Flowcnarts give detailed information for each class of instruction
used in the standard V70 instruction s2t; front panal routinas; interrupt

routine; automatic bootstrap loader routines; V70 "Standard" micro-states:
and Input/Quiput microflows.

For exact Binary Conten!s of each control store address, see listing for

V70 Control Store #4?#;0195—000 and "49A0195-001.

Offpage connectors are referenced oy sheast number, located at bo¥tom of each
sheet (righthand side). Offpage connectors will reference to a specific Micro

State, or will indicate some general operation to follow (i.2. Execute, Next
Instruction, etc.). Sze example below,

Example :

P EE - ¥ ETCe— ¥ L g i v w APl L g el TR o R et 3 e i |
Pl i O s 14 TR L. - | S0 T e By Pt B B S P SRS o SR E L -

’\/\/\,——-\/
1 DOR+X+»=DO
i -
Sheet Number Oftpage Connector Figure
N
CABLE 2o | DERLS \
i (MICRO STATE) [ 'SHET_F_T l_zrf
; /D'E;’;?.L'E‘.‘;i 010
} | WAIT FOR MDN
5 INC CNTR

l |

[ipH‘-‘"FTH__I__\ : (
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