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SECTION 1 
INTRODUCTION 

1 • 1 

1. 2 

1.3 

Purpose 

The function of this document is to provide microprogram information 
describing the standard Y70 ·series .11mocro'' instruction on set. This 
instruction set is impi~mented in page zero of the control store 
(512 words of Read-only memory) 1 and is designed to emulate the 
620F instruction set a maximum performance level. For a description 
of this standard instruction set 1 see the Y70 series handbooks 
(V72 , V73 1 or V7 4 System Handbooks). 

Although the V70 series "macro" instruction set is f ixed 1 pages 
of 256 or 512 words of user defi noble control store (random access 
memories) may be added, via a "Writable Control Store Option'', 
thus allowing for user defined 11macro 11 and I. micro" instructions 

on programs in a second environment. For information about the 
Writable Control Store Option, see the WCS manual (98A9906-08X) . 

Performance Spec i fi cations 

The use of high speed logic; and read-only memory 1 allows for a 
micro-exicution time of 165 nanoseconds. This high speed micro - exicution 
time results in very efficient use of existing system resources , such as 
semiconductor memory with a cycle time of 330 nanoseconds (or two 
micro-instructions). 

Referenc e Doc uments 

For further information concerning V70 Series hardware and micro-programming 
refer to the following documents: 

Tide 

vVritable Control S·~ore /i.onual 
V70 s!~rie:; Processor tv~nual 
V73 System Handbook 
Varian tv'icroprogrammi ng Guide 
Core tv\amory t-1\anuol 
Semiconductor Memory 
Option Board tv\anuol 
Power Supp I y fv\.anua l 
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SECTION 2 
FUNCTIONAL DESCRIPTION 

2 . l Fl owchart Definitions 

2 . 1 • 1 

... 

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. 

Wemory Operations 

When me mory operations ore 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. ,g;. A 1 M = address fetch with ALU as 
address and MIL as the fetched data's destination. 

2 . 1. 1. 1 Type of operations: 

a. I. F. = instruction fetch 

b • 

c . 

d. 

e . 

A. F. = address fetch 

0. F. = opened fetch 

0. S • or ST 0 = store 

Cond. = conditional memory initiation (condition specified by() ) . 

ff 2 . 1 • 1 • 2 tv\emory Address Sources: 

. . 
' 

a . 

b. 

c . 

P = program counter to memory add ress 

A = ALU output to memory address 

M =memory i nput latch (MIL register) to memory address . 

2 .1.1.3 Memory Fetch Destinations: 

a. 

b. 

I = Mll and MIL register- data from memory is to be loaded into both 
the instruction buffer register (Mll ) and the memory input latch (MIL). 

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

The operation of selecting and decoding up to a five bit field 
from the instruction register (C 21), for use in control store bronc hi ng 
operations, is known as field selecting. Field selecting can only 
take place from the i nstruction register - C21. Field Selec ti on 
statements wi 11 appear as follows: 

F. Sel I (00-02) or Fld Sel. 0-2 - Field selection from the 
instruction register (C21) bits 0 thru 2. 

Data Loop Operations 

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

a. P + 1 g,.a S 1 - program register added to 1 and transferred 
to the S 1 register. 

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

I nstruc ti on Register Transfer 

Instruction register transfers are lobe led as ba low: 

. 
Statement: 11 ~12 = ,\-\11 C21 = transfer contents of 
instruction bufFer (.\--\1 1) to the in!truction register (C21) • 

Flags 

Several Flogs are used for storing -and testing the s~atus of the machine 
A few are listed below: 

a. Statement = operation on the interrupt flag, C I NT F. 
Example = RST C I NTf - reset the interrupt flag. 

b. Statement = Ofl., Ovrfl - overflow i ndi cat or 

c. Statement = DSB -a utility flip-flop used to provide temporary 
storage of data or control information during the execution of var ious 
in)tructions. 

Other Terms 

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

FLOWCHART DEFINtTIONS 

INTERPRETATION 

Memory start. A memory operation is being initiated. 

Increment the Program Counter by one. 

The 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 inc lusively 
OR'ed and are transferred to DOR. 

Conditional. Used to denote that the execution of a 
speci fie operation is dependent upon the outcome of a 
test being performed. 

Enable. 

Instruction decoder read-only-memory. .. 

Preliminary instruction register. A buffer regis.ter used to 
receive all instructions from memory. This register provides 
input to both C21 and the 0-ROM. 

Memory Done. A signa I which identifies the completion of a 
memory operation. 

1/0 done. A signal which identifies the c ompletion of an 
1/0 operation. 

Two registars located in the Register File which are used for 
temporary storage of operands, addresses, etc. Also known 
as E (Sl) and F (S2) . 
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EXPRESSION 

· Zero 

Enab le 11 Jump 11 Signal . 

Mask • DOR . 

1/0 Strt. 

lOR 

C21 

CINTF 

Spec. ALU ---=----'2 
Func 

A DOR 

Override w~m . 

Sample Overflow 

W·.ask I + P - • DOR 

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

A "Jump 11 signal is generated and sent to the f'.Aemory Protect 
option to signify that a program 11 jump" or "skip" operation 
• • 
IS occurnng. 

The 16-bit 11 /v\osk" field of the micro-word is transferred to 
DOR (after inversion of each bit). 

1/0 Start. An 1/0 operation is being initiated or allowed 
to continue execution. 

A buffer register used for temporary storage of data or control 
i nformation during the execution of various f/ 0 operations. 

• • 

• • 

l 

'. 

J 
• 

fvA10i n instruction register. This register contains the 
current instruction during most of instruction execution • 

r . 

. 

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

The contents of DOR are transferred through the adde r (AL U) 
to the A Register. The adder operoti on will transfer, increment, 
dacrement, or invert as o func tion of a hardware decoding of 
bits 6 and 7 of the current instruction. 

A modification to a previously initiated and current memory 
op·eration; e.g., a "Read" is modified to a "vVrite 11

• 

An operation in which t he results o f an arithmetic operation are 
allowed to set the Overflow Indicator if overflow conditions exist. ' 

A 16-bit word, generated by A ND'ing the micro-word 11 Mask" 
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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INTERPRETATION 

lv\amory Control logic section. 

A buffer register used to receive and hold operands and 
operand addresses from memory. 

A flip-flop used to rece i ve and hold the sense response bit 
transmitted from a device controller during a SEN i nstruction 
execution. 

Interrupt. 
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2. 2 V70 Series Flowchart'S 

The V70 Series Flowcharts give detai led information for eoch class of instruction ,. 
used in t he standard V70 i ns tiuc ti on set; front panB I routi nas; i nterrupt 
routine; automatic boots~rap loader routi nes; V70 "Standard" micro-states; 
and Input /Output mi crofl ows. 

Foi exact Binary Conten~s of each control store address, see I i sti ng for 
V70 Control Store #49A0195-000 and #49A0195-001. 
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sheet (rightha nd side) . Offpage ,connectors will reference to a spec i fic Mi cro 
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Instruction , etc . ) . Sa e example below . 
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!ncr. ? ; 

l!:u.-t· C!NTF 

· .. . -s.u ' ' · '-: ' .-...au- ~ . - · .-;::,. ... ,.~ -- -· 

00 11 

01 

0101 

110 

I 

1001 

1010 

lOll 
•• 

110 

IIQ I 

1110 

II II 

So.~c 

034 

BT~7 037 

8T2c3 03S 

'BT2't 039 

BT2A 03A 

BT :2B 

'----------~ 
03C.. 

03D 

• 

03r: 

•• • 
'-----____.;~:.4 .. ----

~ ~~ :.{)1 
~ 

• 

~ ;y 
• 

---

I 

Fl~!d ct.lec.t 5" ; 
A·~~....,.':#nrt.~ 'R~. ~ 

OF3 

SSIM 
I~ 7 }JT"K> OFO 

0 w.d.~. :;~ 

BT+ t OFf 

~~~ ~ Co.Ni. ~~ ~~f"'t' ,"\~~._!V~_.J 

--

I OFS 

Mll"'· C'hu·t ; 

1 r\:.1"'. '~t~+ c'l~nt.r-

BT50 

MIL+ I--.;> 

SS4M 

98A08a7 

-----

SS3M 

OF4 

B 
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2.2.16 INPUT/ OUTPUT 0/0) INSTRUCTIONS 

COD! 
IO~NT NO. 

21101 

... . . 
~-

• 

98A0887 B 

SH 40 Of 57 RtV 
~ • • . • - • . . • . . ; ..; : !.. . ••. : - ~ • • • . . • . . . .. • . • . . . . 

96AC039-0008 
' . . ~ ... --"" "' ... . ... ······ -·- ~ . ' . --·· .. . 

( -

( -



• 

I 

I 
I , 
I 

. . 
• 
I 

• 

• 

c 

7.7 .. J~ # I 

EXC 
Fi~OH 

PR~VIOUS 

lH~Tf<UC.TlO)f 

.EXC 2 

t=' RUM 

PREVIOUS 

IN~T~UCTtO N 

SEN -

I=RO H 

r'REVIOU$ 

IN:>TRUC.TlO~ 

' 1}0-

EY.C I ISO 

Mtas~ .. -. Dtt>'R 
' 

. 

E x.c. ~I I CO 

!/0 ~tart 

SEN I 

SEN 3 I F-"F 
. W •t -h. !Dj.J • ~· . r ~ 

'$ 1 v Ma• ~ i: -o I :7>R 

$ EN ? 13C 

Mr!"".Sto.rt • ~~ , 
. 

It'\t.r-. Shift Cc~n'h-...r ~v 
y 

-

I 

. 

-

l./o S+ttrt ; 

D¢R ~ SJ 

EXC. 3 1!>3 -
Wait for It>N; 

> 1 .., Mcut. I --. I <i>R 

EXC 22 I 2 I 

Wait ;o,. IDN ; 

M:sK 1-+ l ¢R 

SEN2. fA3 

l/0 :)taf"T ; 
:OQR .... Sa ; 
~ ·.l ·;lr Ct f>.JTir 

~· . · ·~ - 1!\r 

l~r. ? 

.. , 

SEN:) I 3D 

Mll+l-+? 

kei 
~; ~ 
~:r;r 

'( 

. 

S~I\J (, t '3~ 
. 

Me~. ':t't6rt ... ., 

r SS'l.. ) \. 

SS2 ) 

N 
SSlM 

"SS3~) 

Tj¢- E XC, EX c 'Z. 
7 
SE:I-J 

9SAC887 s.. ..• 
. v 

- - -- - ---------- . . - . ·--··--·- _ , .. _______ ..... ·-·· ·-- -·· . . - -
··-~--

- .... _._ .... .- ... - ... . ~- . .. .. . - _.,. _____ .._ 
. . - ..... --·- .... _, . . 
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1}0 INPUT DATA -rf2ANS FE"R5 

~'ROM 

PRC. VlOUS 

1 N'*;T~UC.TlOW 

IA-aM t tAO lA"BM 'l.. I C3 

Mcu~ • D~~ Ijo ;Si-~rt; 

001 . 

010 

IABM3 JJ:"3 

Pt~IJ ~!.<-+~-a ; o•• 
w~t+ tor I D N ; J---+-_..,.. 

l v Mt\s~ r _. I iit 

I 01 

110 

lt4 

Oi2 

WR-+ $1 

IM:: f 

MeM.-..;tad· ; 
Ir.c.r. T-' ; 

Avl¢'k __.A 

IN:B OCJA 
Me""'· ';5 "to. d· ; 
I Y'\C. r. 'P ; 

B" !¢'R_. :S 
l ~lAB i o.q:s 

'B v I¢R~ D¢k 

ClA 
Mel'!\. Sta.rt ; 

I her. 'P; 
I¢R ~ A -

CIB oqE 
Ms~. Start i 
I f\t;r. 'P ~ 

l¢R ~a :8 
C.IAT3 oq;:-

,...~$1\. s~~...r ; 
I~c.t. ~; 

I¢~- .. A w~ 

IM~ 2 oqc 
• '-!>!\. S'ta.r t ; 
I nr:.r-.. 'P ; 
'D<b~ .... t~ •• 

!A'B 

SS3M 

• 

• 

NEXT 
INSTRUC.iiO~ 

I/o tNPl.JT' PATA Tf2ANSFE£ 
(CIA; CIB1 CIAB;INA;I,\J B INA£3; rME 

.1. . .. ...... - ..... !!!! . . . ..... ._ - . . - . - - -- - ·-· · - · -·-·- .. ··- --

( 
~ 

I 

1 

( 
' -

( 
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I 
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• l 
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I 
I 

l 

....... 
• 
• 

I 

I 
. . 
• 

• 
' 

! 
I 

I 

' . 
I 

' I 

I 

I . 

D 

c 

. ·--· ~· · - · · 

~ROM 
~REVlOUS 

HJ~ T i< UC. TlOtJ 

.------;1 

~---~'· .... ~ 
</>AEM I I Bo 01 

fl;.Jq 5e~t ~-7 ; 
MQsK~ D¢R ~~ 

10 

I I 

I 7 1'-: oo 

~AliM '2 f 33 
F"i•ld ~(t.tac.t c,-7; 

Wait 1or I DH j t--<~~ot 
Sl v M4s~ I_. I~'R 

01 .. 

10 

. I I 

1 

• .I 
¢ME I 11S4 

f'>lt~"'\. Start ; 
'Resc.t C I~ T F" 

-~AR I I B s-
! jo Sta.rt; 

'D¢R- $1 

_9)'8 R I I B Gt 

I/o ~a~rt ; 
'D~'R __.. "S I 

_@_AS 1 I B7 

I/o Stor"t ; 
'D~R- ~ ~~ 

¢ ~11.:. "6 I S4 

wo.it fo,. IDN; 
I 1"1<. r, 'P ; 

MlL ~ I~R 

~-.l\·K =< I B :5"' 
W4it t.>r IDN; 

A • I¢>R 
t---. 

\6Q_R ~ I GG. 

W•it tor I'D~; 
1l _,.. I~~ ;-.-.,....~ 

~~,_1, 2 I tl1 

Wait for II)~; 
A v :a-+ I¢>~ 

_ .... 

• 

SSIM 

SS2M • 

OUTPuT DATA Tf'AN~FER~ 

- - - -- -- _.,- . _,._ -··· -............ - - - -- - .. - .. ----·--

-. (¢Ar<:?¢eR, <J>AB1 ¢ME-) 
~ ' i-'G. --~ 

21101 98A0887 

- ... .. .. .... .. - - ~ .......... ···----· .. -· . ~ - .. .. . ........... ---·- --
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I 
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I 
• 

c 

I 

A 

• 
-.. . -. . . 

1 

2.:2-17 1 NTER f?UPT ROUTINE 

. - -- ---- , "' r- ------, 
1 L u~t Mit.to - s ·t~tr: 
I of ln~tr~ct;on 
1 E)( I!.C u +i rn , 
l _ . - . . -- -- - ·-

I / " N 1 fit ~t Mi c t eo· ~t,_le • 
~I,..trr:pl'";~;.._-____________ ...._.;·~, o+" AJ(!x.t ll\ :->1• u< · · I 

1'\.~/ t ti"" I 
-' y L - - - - - . . -· J 

r -· - -- - -;; - - -, ,... r - - - - - - - 1 
' Ho.lt Loop Te:St 1 "' \, 1-J '-.. ... 1 NQx_t H alt Loof' 
I '' . t'lnt• ft':• .. ~--... ~--------------<• 
, Int~rr~pt ~\ ;c.ro- ~t<tie-sl '? " I rl\i.:.r" - ,; jul~ 
L-. ---- --_J y t_. _______ _j 

lWAIT OD7 

1 WATC:. 

!NT I vDI 

Wo.ii for I ON ; 

";51-1--;,.f> 

~-- -----------·~ 

tNT~ 079 
(1')9~. ~to.rt ; 

$t + t __...,. Sr 

• 

• 

y 

INTG-

lNT R. 
M~""'- $t11rt ; 

I¢R =,. St 

OFF 

INT4- 070 

E". D-"R1>fl'l ; ,-~t 

O})O 

CI).I TF ; Mti-+Cl%;>----• 
':)1 -+ ';i2 

ss~ MI > 

lN:STRUC TlOt-1 

E XECUTlON 

' 

INTE~.R._U r,;;;.T R.OUT!f'JE 

~XC~'iOf'tG. I~ :«) 

21101 B : 98
A

0887 

.. -·- ___ .., ___ ..... -- ·- .. - - . ·-· . -- .. ·--- -- -· , __ _ • ._..oioo.u... - · t... 
. ---- . ··- . -· • • • - · -. .. • • ......&..0~ 1\..!!Z, r . .., 

( 

( _, 

• 

\. 
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2 . 2 .1 8 

96A0039- 0003 
' --·------·•' --·e ... • 

AUTOlv~ATIC BOOTSTRAP LOADER ROUTINES 

CODf 
IOENT NO. 

tP) <:.t4 ~~ 
~ i IP.}j/ J 

---···-· ....... - ......... ~ ~·-· - '... . . .. .... ~ .. . ·- .. -.. ... -- · " ' . 

98A0887 

0~ 57 

. .... . .. 





. . .. 

I 
• 

! 
l 
• 

.,, 

. . • 

• 

l 
t 

c 

~ 

& 1 
. • 

1-'2"'2 .. ~.:2 ~\UTOMATIC. 50DTS 1 .'K AP LO~Dt::"li? J ..7/SC 
A.bL 30 117 A~L 31 0 4-5 fCL . .$:( OD.3 

F- h'O M ftl £ "1. '$ 1 n r 1 • ~\l'~. Stu r i ; M~l'l\ . $·ftay"f ; , 
H i\ l.T - l• \C r. P ; I t\C. r. P ; 

Ma.:;K~ p I , ... 1a·.K ~ Me"'. Ma.::. t:: • M -i"''· LnOP 
" ' 

A'BL.35' jq8 A"3L34- 087 ABL33 085" . ' 
. • 

• ... 
5<A 'n1 e. ~~~ a.co'le ~un'\e qs 

• - -
ABL3~ 0'-"17 A-~ L 3 7 ,qq ABL 3'8 vA 3 

.-,:;a me c;5a.m2. s'a~e. 

ABL3:B oAg A"BL 3A OA7 AEL "J9 OA5 
" 

Sa ~~e c: 
, .•C\ l)l t. Sa.t'w'\e ~ 

i 
" OAA A!H. JJ) OAJ5 ABL3E. OA.D A e L 3C. 

5a~e 
... 

Sc.l.W\e. >uV'I'I Q • -
. 

ABL4f I OF ABL40 04E AEL3F 15E 

Sa. ~,e_ s a. t"l\ t:::. . So.Me 

A'BL-4-:Z. /;(8 ABL43 12Cj ABL44 I 2 B 

$a. ."\'\e. So. me. 
_.l 
';::;>O.W\e. 

A'l:SL 41 OED AEL4~ I ;z D AEL45 tOE 

So. me. 
I 

'Sumt: SA~~ 

ABl 4 8 OCF A BL 4<7 O"(D ABL-4~, I 7A 
. ..... • • 

>(tW\ e:. " ';:> o. 'II'\ e • ) 1.4 .., l'\ t:. 

A8L4D OC.'1 ABL40 OC8 ABL 4B IFD 

I 5u "''e sa~e. S'~ t'i\e. 

I~ 'B L +E. OCA A'EL.O:: F OCH ABLSo occ 
. \AJo.it for f'ttDN; 

$a~e. SaW1e Mas.K ~ t·~eM • 
' • 

. 

A~L':/2 OCE ABL 51 OCD 
Me w.. Stl.:lri" ; 

O · + X M"'~~~ -~ p .. 
·-

ss:z ) 

. 

ALJ-ro MA. T \C f?.ooTs -rRAP LOA DER Pl~c:. 
I 

... , ~ Giii ~1!0 TS . 

21101 3 
1- .. 

B 98A0887 
~ • 

)/~'I~ 
~ ~ 41 .. ~,_ 5_]: • . . -- . . . . .. _ .... - ___ .. ____ _..._ 

. . 
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~ 
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~ 
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FR¢ M 

PiEVlf'U S 

lH~TRUC.TI~t-.; 

< 
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() 

~ 

U\ 
~ 
L 
u 
}> 
~ 
u ... 
~ -n 

· ·~ 

0 
.J} 

~ 
~ 

' 

( .-

S52 c:.- .::. ' 4- ; . 01!4-- .. -
Melo\,: -~ st:rT I r tv)e f'\C f' ... 

I - ! 
: r-- 0.... . 

• ~t.l.r '!"; 
r. p 

I 
~ 

SSII"' 1C 
' - :._ r------------.. - 1 

' f' l f..Mc:· .., Sl <l r ; 1 

I ' . 
I 

I 

I 
t 

I 

c-c: ·. ~~ iJ - ... cq..:. 

Me!lWry $ ·t-art ; 

Inc r. P 

ss ~ 11 r or; ~. 

c: ....... 
-~ ~ OE~ 

En . D·W)M ~ Intr~+-. ; L-... 
~\ II ---¥ C .:H ; 

Test ~ R-!~t CI NTF 

!55 3 M O~D 

E'r .. D-RQ')~ ~ I""'{"t.; 
Mfl-$toC.2 ; 

Te st ~ ~c.set (. !)l.i T ~ 

SS3MI O;< E 

J " \ 

M£••1()r; Star t ; 
1 ncr. P 

En.l)·'ROM ~ lntrp1.; 
~ 13 c1 . Mil-+ C2l ; ~ a>i 

Test ~ ~e~et C I .._,T F 

: 

ss s 06 0 

I 

~ 
I J 

,.....lel'lcr; S t a rt; 

I ''cr. F-

SS5'M 16 E- . 
I 

Me ,.,cr~· ~ t-1 r• ; 1 1 
Inc r. ~ 

SS4-M OJ:"~ 

Mu .. or)' ~t4rt 

. SS4MI 02C I 

Me~y S·hlrt 

' I 

. 
• • .,.· • I I a..:• ... ~. • • ,..,, 'I' . -.. . .. ·- - . -- ... 

( __.-. 

- . .. --

0 

__ ,...,.-; .. __ ,,....,.. .. .,., ...... ...,. -~-·"-'"·--=~ 

TQ 

NEX T 
! N ST~ UC TI~ '' 
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• 
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0 
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2.2.20 INPUT/OUTPUT (OPTION BOARD) MICRO FLOWS 

• 

·- · ~~------------------------~~----------r------------------------. COD! 

96;.\0039-·000iJ 
. . ... ·-····· ~~.-. 

. .. _ .... ··-.. .. . . . -.... -.. .._ • '· 0 •• 

IDENT NO. 98A0887 B 

2·~1101 

- __ ..__._. ·• ·~·-·· ,.._ __ ... . ··-· · ·- -· ..... _,_ --.. --- -----·--· . . .... .... . .... _ ...... --.. - ---- ··· ··- ---------· .. ··- -····- ·· · -···--



22':20, I JDL E 5TA Ti:: 
r-.J c,i>T E : l ~ 1 XX INDICATE5 s¢u~cE ADD~E~~ f/JF 

T/¢ C¢NIK¢ L . BUFf= E:-f<--. W¢RD . ( 
. ! ., 

' • 
r 
•• 

. ' {, 

.I 

il 
~ ~ :I • 
• 

' ' . 
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' .. . 
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' . 
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~ 
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" ., ,. 

t' 
• 
• . 
• 
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i' • 

1 ~ 1XXXX l~DICATE5 
Ccp~~TE.NTS 

l/¢ c¢N \ lZ¢L f3UF= F="ER 

3.. A L L NUMBt::F<..S AR.E IN HEX • 

RESET 
(I ResT) 

I 

tDL.E CI) 
'oooo 

N 

'oo oR'2 
SID (S) 

tooe<S TO: 

I 09 10A F.S- FU t-JCTf¢~ Sl EP 
I I 4- I I s 1 s I ~PUT 1' 

'24 '2.c; (jJS ¢l1TPUT '' 
'E5 1EU:> TNT:s. INTERRUPT •J 

I ?CJ ' S A TPTX DMA IN 
11 

I 45 I Lf 9 T pQ X ¢ Ll T 11 

I 74 '7S TF1F HS C>MA TN 11 

I 

-

( -

I ~4 {o5 lf¢F LiT II ( _ 

,----------------~~----~~---------------cooe 
IDENT NO. 

21i01 
96A0039-000B 
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SEN 1 ~XC 
MrMR. Ts 

1 EX CA. 
AB 

A ~------~----~-------
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7 o __ __ 
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1 o4 
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• 

• 
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-.l I '- ........ 
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• 

5EN 7 EXC ' E XCA 

. -· . ' --.. . . . . . 
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H AL I L(b(DP AND Pe~6RAMtv1ED 
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. HA L--;· L- cfict:? A~\ D 
FR;t~~~RAMME.D INPUTS 

• 

cooe 
IDENT NO. ~ -5AOF8) · ; 
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21101 SH 52. OF 5 7 ' I 
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