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INTRODUCTION



SPECTRA 70/45 ELEMENTARY OPERATIONS

INTRODUCTION

The 53-bit EO word pattern is grouped, functionally into 11 Fields
as follows: FVC-MSD-TNA-E-I.

FVC Fields
F = (F)8 = F(2-0) —-- Function
= (V)16 = V(3-0) —-- Sub-Function.
C = (C)14 * (C)1g = C(7-4) - (C3-0) -- Control.

C7,MSD Fields (Data Transfer) F # 5

M = (M)g = M(1-0) -- FM Control
S = (S)4(S)16 = S(5-4)S(3-0) -- FM Address or Source Register
D = (D)4(D)1g = S(5-4)S(3-0) -- Source or Destination Register

TNA Fields (Branch Control)

T = (T)4(T)16 = T(5-4)T(3-0) -- Test Condition Code

(N)8(N)8 = N(5-3)N(2-0) -- Next EO Address if Test False
A = (A)8(A)8 = A(5-3)A(2-0) -- Next EO Address if Test True
E Field
E = (E)2(E)l6 = E4-E(3-0) —-- Exception Code
I Field
I = (I), = I0 -- Inhibit I/0 Servicing



FVC

F = 0 (NO FUNCTION)

FV = 00
Cc = 00/80
C7, MSD-TNA-E-I —-- Standard

Special: If FVC-MSD-TNA-E-I = All O's
And if RUN(1)CKROM (0)MAR2(0),
And if NSR(0)/LDFN(0O) ISIM(0) IMMINT (0)NORST (0) :
Set ROMERR.



FVC FIELDS F=1 (SPER)

This EO is a combination of an F = 7(SET F) EO and an F = 2{PER)
EO. The Adder controls are set first as an F = 7 (SETF). The function
is then performed once (SPER1l) or twice (SPER2) as an F = 2(PER).

Same as

FV  Mnemonic FV #1 FV #2 Description
10 SPER1-X 70 20 Function Unchanged
18 SPER2-X 70 28 Function Unchanged
11 SPER1-DADDf (IRO3) 71 20 Decimal Add,

IR0O3 —® ICAR
19 SPER2-DADDf (IRO3) 71 28 Decimal Add,

IRO3 —® ICAR
12 SPER1-BADD 72 20 Binary Add
1A SPER2-BADD 72 28 Binary Add
13 SPER1-BSUB 73 20 Binary Subtract
1B SPER2-BSUB 73 28 Binary Subtract’
14 SPER1-MUR 74 20 Move UR Unchanged
1c SPER2-MUR 74 28 Move UR Unchanged
15 SPER1-TUR 75 20 Two's Complement of UR
1D SPER2-UR 75 28 Two's Complement of UR
16 SPER1-DADD 76 20 Decimal Add
1E SPER2-DADD 76 28 Decimal Add
17 SPER1-DSUB ‘ 77 20 Decimal Subtract
1F  SPER2-DSUB 77 28 Decimal Subtract
Cc(6-4,0) -- BAA/BAB/BDB Are First Set/Reset Same As F = 7 (See F=7),

Then:

C(6-0)—— The Same As F = 2. (See F = 2)
C7 ,MSD-TNA-E-I —-- Standard; also C7————= WDB After Bus Transfer




FVC FIELDS F = 2(PER)

This EO performs a function (with 8 bits of DR as the first operand
and 8 bits of UR as the second operand) in the 8-bit Adder and places the
result in 4/8/16 bit positions of IR. The function that is performed is
defined by the Adder control flip-flops EDR, COMP, BCD, SIMC, ELAND, ELOR
that have been pre-set by the last F = 1(SPER)/F = 7(SETF) EO and which
remain unchanged by the F = 2(PER). The function may be performed once
(PER1) or twice (PER2). A PER2 = 1.5 units of EO time.

During every Perform:

If v = 0/V = 8/BDB(0): CAR7—8SCAR
If (V= 0/8) - BDB(l): CAR3——SCAR
CAR7 # CAR6——p0OV

SUM 8-—pB0

SUM 9e——pB1l

CAR9 e=——ppB3

1f [v=o0n-= 8/8DB(0)] - [Adder (7-4) # 0] : Reset RZ
If [y = 0/V = 8/BDB(11] . [édder (3-0) # QJ : Reset RZ
After every Perform: SCAR~—=gpICAR

Function Performed as follows:

DR(9-8) = EDR(1)C7(1)DR1(1-0)

DR(7-0) = EDR(1)C7(0)A(0)DRO(7-0) /EDR(1)C7(0)A (1)DR1 (7-0)
DR(7-0) = EDR(1)C7(1l)A(0)DR2(7-0)/EDR(1)C7(0)A (1)DR3(7-0)
UR(7-0) = B(0)URO(7-0)/B(1)UR1(7-0)

U(9-8) = COMP (0) -G(1-0) /coMP (1) -G(1-0)

U(7-0) = COMP (0)BCD(0)UR(7-0)/COMP (1) -UR(7-0)

U(7-4) = COMP(0)BCD(1)-[6 + UR(7-4)]

U(3-0) = coMP(0)BCD(1)-[6 + UR(3-0)]

P(9-8) = U(9-8) -DR(9-8)

P(7-0) =[ELOR(1) /U(7-0}] -DR(7-0)

N(9-8) = U(9-8) -DR(9-8)

N(7-0) = ELAND(0) -U(7-0) -DR(7-0)

sum(9-1)= [P(9-1)/N(9-1)] -CAR(8-0) /[P(9-1) /N (9-1)|-CAR(8-0)
SUMO= (P0/NO) - ICAR (1) /(P0O/NO) - ICAR(O)

CAR(9-4) = N(9-4) -CAR(8-3) /P (9-4) /SIMC (1)

CAR3 = (V=0/8) -BDB(0) -ICAR(1)

cAR3 = [V = 0/v = 8/BDB(1)] - [N3-car2/p3/s1mMc(1)]

CAR(2-1) = W{2=I) -CAR(1-0)/P(2-1)/SIMC(1)

CARO = NO - ICAR(1l)/PO/SIMC(1)

ADDER (7-4) = [BCD(0) /CAR7_] - SUM(7-4)/BCD(1) -CAR7- [a+sum (7-4]]
ADDER (3-0) = [BCD(0)/CAR3) +SUM(3-0)/BCD(1) -CAR3- [A+SUM(3-0]]

I



21
29

22
2A

23
2B

24
2C

25
2D

26
2E

27
2F

FVC FIELDS F = 2(PER)
BDB (0) BDB (1)
BAA (0) —» TRO(7-4) IRO (3-0) IRO (7-4) IRO (3-0)
MNEM BAA(l) ——¢» TR1(7-4) IR1 (3-0) IR1 (7-4) IR1 (3-0)
PER1 Adder (7-4) Adder (3-0) Adder (7-4) Adder (3-0)
PER2
PER1-ZONE4B Zone Sum (7-4) Zone Adder (3-0)
PER2-ZONE4B
PERL-4BRS Adder (7-4) RS Sum (3-0) RS
PER2-4BRS
PER1-4BRS Adder (7-4) RS Sum (3-0) RS
PER2-4BRS
PER1-4BS
PER2-4BS Adder (7-4) X X Adder (3-0)
PER1-4B5Z Adder (7-4) 0 0 Adder (3-0)
PER2-4BSZ
PERL-4BC X sum(7-4) Sum (3-0) X
PER2-4BC
PER1-4BCZ
PER2-4BCZ 0 Sum (7-4) Sum (3-0) 0
X = Unchanged
If A(l): 5
1£ A(0) - [OR7 (0)US (0) /ORG (1) OR2(0) DS (0) /OR7 (1) OR2 (1) *US=D§] : RS=C,RS=D
1£ A(0) -[OR7(0)US (1) /OR6 (1) OR2 (0) DS (1) /OR7 (1) OR2 (1) -US#DS) : RS=D,RS=C
I£ A(1)-[OR7(0)US(0) /OR6 (1) OR2(0)DS (0) /OR7 (1) OR2(1) -US=DS] : RS=A,RE=B
If A(l).[§R7(0)Us(1)/0R6(1)0R2(O)Ds(l)/0R7(1)0R2(1)-Us¢b§]: RS=B,RS=A

A(0)

A(1)

BKAP13(0)

BKAP13 (1)

= EBCDIC Code

ASCII Code



FVC FIELDS F = 2(PER)

C(7-4) Mnemonic C(7-4) Mnemonic C(7-4) Mnemonic C(7-4) Mnemonic
0/8 : None 2/A : T-A 4/c T-D 6/E :  T-AD
1/9 : T-B 3/B : T-AB 5/D : T-BD 7/F : T-ABD

If c(7-4)=2/2/3/B/6/E/7/F: E=02-T=1B/22 in the next EO.
If c(7-4)=1/9/3/B/5/D/7/F: E=02-T=18/23 in the next EO.
If c(7-4)=4/c/5/D/6/E/7/F: E=02-T=24 in the next EO.

The test is made before the Trigger in the current EO.

OR7(0) /OR6 (0) OR7(1)OR6 (1) OR5(0) OR7(1)OR6 (1) OR5(0)

C(3-0) Mnemonic Mnemonic Mnemonic

0 None None None

4 R-G R-G R-G

5 G~1 G-1 G-1

6 G=-2 G-2 G-2

7 G-4 G-4 G-4

8 S-R2 R1-1,S-R2 R1-1,S-R2

9 R2-1 R-1 R1,R2-1

A R2-2 R-2 R1,R2--2

B R2-4 R-4 R1,R2-4

C S-R2,R-G R1-1,S-R2,R-G R1-1,S-R2,R-G

D R2,G-1 R,G-1 R1,R2,G-1

E R2,G-2 R,G-2 R1,R2,G-2

F R2,G-4 R,G-4 R1,R2,G-4

Special: When C(3-0) 8/c : T # 09/0a/0B/0E/OF/13/21/2B
When C(3-0) = 4/c : T # 0c/15/1D/1E/1F
G/R1/R2/R cannot be used as a Source/Destination and Triggered
in the same EO.
When C(3-0) = 8/C: M=(L/3)-5=(16/17)
When C(3-0) = 4/Cc: ™M=(1/3)-s=(14/15,1Cc/1D/1E/1F)

Trigger of A/B/D Occurs After Each Perform; Trigger of

R/R1/R2/G Occurs Once

C7,MSD: Standard Except
C7 ———# WDB After Bus Transfer
M=1- (b= 08/0C) - C7(0)WDB(1): (8) g1—® (S) 23
M=1- (D= 08/0C) - C7(1)WDB(O0) : (S) gy ¥ (8) 3
M = 3 * WDB(1l): ]D-————i%s)23 Independent of C7
M = 3 « WDB(O): D———D(S)Ol Independent of C7
TNA-E~-T: Standard



FVC FIELDS F = 3(0)-v3(0)
(INC/MERGE)

If M = 1/3, the least significant 18 bits of the FM (FM11-FM30), as
addressed by S, are either incremented/decremented by 0/1/2.

The most significant 14 bits of FM and all 32 bits of DR remain
unchanged.

Incrementing/decrementing occurs after any bus transfer.

FV Mnemonic Description M
30 INC+0 No Change 0/1/3
31 INC+1 Increment by 1 1/3
32 INC+2 Increment by 2 1/3
35 INC-1 Decrement by 1 1/3
36 INC-2 Decrement by 2 1/3
Cc(7-4 Mnemonic c(7-4) Mnemonic
0/8 None 4/c BUS10 8 D
1/9 BUS10 ————# B 5/D BUS10 —# B,D
2/A BUS10 ——» A 6/E BUS10 ——— A,D
3/B BUS10 ————— A,B 7/F BUS10 8 A,B,D
C(3-0) Mnemonic Description Standard
0 INC 0
1 MERGE BUSY ———# DRO
2 MERGE BUS1 —L—¢ DR1
3 MERGE BUS Ol _ g DRO, DR1
C7, MSD: Standard When C(3-0) = 0; When C(3-0) # 0, See the Following:
Standard + Second Transfer
M c7 Transfer When C(3-0) # O
0 0 S —D S——DRp /1
1 1 (3)23_’D (8)23—.(8)0/1
3 0 b= None D—(S)g,
3 0 D = OB DR—=(S)p7T 00— (S) g1

TNA-E-I: Standard



FVC FIELDS F = 3.V3(1)

(GCON)
FV Mnemonic Bus
39/3D V2,C(6-0) 0o BUSO (7-0)
3A/3E V2,C(6-0) 2t BUSL1 (7-0)
3B/3F v2,c(6-0) =21 g BUSO(7-0) and BUSL(7-0)
vV2,C(6-0): Dropped on Bus as a Constant during Bus Transfer
C7 MSD-TNA-E-I: Standard

Special: When the MSD Fields are used, the generated Constant OR's
with the source. The source cannot be MR.



FVC FIELDS F=4(SLT./SLA/SRL/SRA)

A l-bit shift (left/right) occurs at the 32-bit FM regeneration matrix
from the outputs of DR. The shift occurs after any bus transfer into or
out of DR/BO/B2/US/IR, and after any tests on B2/B0 have been made. The
shift does not alter the contents of DR.

SLL/SLA: If M = 1/3: FM(231-21)@——DR(06-30), DRO7 is Stored,
and FM20 is Filled. If M = 0: Only DRO7 is Stored.

SRL/SRA: IfM = 1/3: DR(07-31) — M (230 - 20), DR30 is Stored,
and FM231 is Filled. If M = 0, Only DR30 is Stored.

DRO7 FM20
FV  Mnemonic Stored In Filled From
40 SLL X < B2
41 SLL BO - B2
42 SLL B2 - 0
43 SLL B2 < BO
44 SLA X - B2 If DRO7 # DRO6 —-- Set OV
45 SLA BO - B2 If DRO7 # DRO6 —-- Set OV
46 SLA B2 - US#IRO7 If DRO7 # DR06 —-- Set OV
47 SLA B2 < US#IRO7 If DRO7 # DR06 —-- Set OV
FM231 DR30
Filled From Stored In
48 SRL B2 > X
49 SRL B2 - BO
4A SRL 0 > B2
4B SRL BO > B2
4E SRA DRO7 - B2
4F SRA DRO7f (OV) > B2 DRO7f(0V) = DRO7 if OV (0)

DRO7 if OV(1l)



FVC FIELDS F=4(SLL/SLA/SRL/SRA)
C(7-4) Mnemonic C(7-4) Mnemonic C(7-4) Mnemonic C(7-4) Mnemonic
0/8 : None 2/A : T-A 4/c T-D 6/E : T-AD
1/9 : T-B 3/B : T-AB 5/D : T-BD 7/F : T-ABD

If c(7-4)=2/p/3/B/6/E/7/F: E=02-T=1B/22 in the next EO.

If c(7-4)=1/9/3/B/5/D/7/F: E=02-T=18/23 in the next EO.

If c(7-4)=4/c/5/D/6/E/7/F: E=02-T=24 in the next EO.

The test is made before the Trigger in the current EO.

OR7(0) /OR6 (0) OR7(1)OR6 (1) ORS5 (0) OR7 (1) OR6 (1) OR5 (0)
Cc(3-0) Mnemonic Mnemonic Mnemonic

0 None None None
4 R-G R-G R-G
5 G-1 G-1 G-1
6 G-2 G-2 G=-2
7 G-4 G-4 G-4
8 S-R2 R1-1,S-R2 R1-1,S-R2
9 R2-1 R-1 R1,R2-1
A "R2=2 R-2 R1,R2--2
B R2-4 R-4 R1,R2-4
c S$-R2,R-G R1-1,S-R2,R-G R1-1,S-R2,R-G
D R2,G-1 R,G-1 R1,R2,G-1
E R2,G=2 R,G-2 R1,R2,G-2
F R2,G-4 R,G-4 R1,R2,G-4

Special:

When C(3-0) = 8/C T # 09/0A/0B/0E/OF/13/21/2B
When C(3-0) = 4/Cc : T # 0C/15/1D/1E/1F

When C(3-0) = 8/C: M=(1/3)-5=(16/17)

When C(3-0) = 4/c: M=(1/3)-6=(14/15/1C/1ID/1E/1F)
G/R1/R2/R cannot be used as a Source/Destination
and triggered in the same EO.

C7,MSD-TNA-E-I: Standard




FVC FIELDS

F = 5 (TEST)

This EO is used for multiple branching rather than standard, 2-way

branching.,
Test Field
T D s
T* X* X
F* T X
F F T
F F F

*T = True -—-

Branch Address ROM Address
A (5-0) # ROMAR(5-0) Standard
N (5-0) # ROMAR(5-0) Standard
c(7-0) ,v(3-0) =& ROMAR(11-0) Absolute Address
Drop Thru Set ROMARO Present Address Must
Be Even
*F = False -- *X = Don't Care

V == V(3-0) ————» ROMAR(3-0) if (T,/D)-S

(@]

M=0
s

00
04
05
06
07

D

00
01
02
03

TNA-E-I:

—— C(7-0) ———p ROMAR(11-4) if (T/D)-S

Il
H

Test Condition

No Test
Rl # cC
RGO

DRl # 20
DRO # 20

Il
H

Test Condition

No Test
R = 00/0R7(1)OR6(1)OR5(1) - (R1 = 0/R2 = 0)
DR1 = 21
DRO = 21

Standard



FVC FIELDS

FV Mnemonic

Class

OR

60 SETCC-OR

64 SETCC-0

65 SETCC-1

66 SETCC-2

67
68

SETCC-3
SETCC-X

8A
12
4An
15
95
11
54
94

8B
13
4B
1D
D5
14
56
96

1
2

U

~

0

-
!
O

o vl od v Y

8F
1B
5B
5D

17
5C
D4

00

RZ (1)
RZ (1)0OV(0)

-RZ (1) SCAR

*p =

1c

(1)

RZ (1)

RZ (1) SCAR
(0)

RZ (1) OV (0)

RZ (1)

SREG (5-4)
Unchanged
00
00
Unchanged
01
Set SREG4

10

Set SREG5
11

Unchanged
Class

-1
-2
-2
-3
-3
-4
-4
-4

Set SREG(5-4)

o1

RZ (0) VS (1)
RZ (0) OV (0)
IR07(1)

SCAR (0)

RZ(0)
RZ (0) SCAR (0)

RZ (0)
RZ (0) -D*

OR

10

——

*RZ (0) VS (0)
RZ (0) OV (0)
IRO07(0)

RZ (0) SCAR(1)

RZ (1)SCAR(1)

RZ (0) 0V (0)

RZ (0) -P*

RZ (0)US (1) OV (0)URO7#IR0O7
RZ (0)US (1) OV (1) URO7=IRO7
RZ (0)US (0) OV (0) URO7=IR07

Class

D6 D7 DC DE DF -4

1E 1F 5E 5F -5
10 90 -6
91 -7
X9.89 -8
08 18 48 58 -9
88 89 8C 89 -9

= 6(SETCC)

ii

ov (1)

RZ (0) SCAR(1)

ov (1)
RZ (1)



FVC FIELDS F = 6(SETCC)
C(7-4) Mnemonic C(7-4) Mnemonic C(7-4) Mnemonic C(7-4) Mnemonic
0/8 :  None 2/A : T-A 4/c T-D 6/E : T-AD
1/9 : T-B 3/B : T-AB 5/D T-BD 7/F : T-ABD

If c(7-4)=2/A/3/B/6/E/7/F:

E=02-T=1B/22 in the next EO.

If ¢c(7-4)=1/9/3/B/5/D/7/F:
If c(7-4)=4/c/5/D/6/E/7/F:

The test is made before the

OR7(0) /OR6 (0)

E=02-T=24

E=02-T=18/23 in the next EO.

in the next EO.

Trigger in the current EO.

OR7 (1)OR6 (1) ORS5 (0) OR7 (1)OR6 (1)OR5(0)

Mnemonic

None
R-G
G~-1
G=-2
G-4
S-R2
R2-1
R2-2
R2-4
S-R2,R-G
R2,G-1
R2,G-2
R2,G-4

(@)
HEBOOQOWM» ©O0N0 U MO tﬁ
o

When C(3-0)
When C(3-0)
When C(3-0)
When C{3-0)

8/C
4/c

Special:

8/c
4/c

]

Mnemonic Mnemonic
None None
R-G R-G
G-1 G-1
G-2 G=-2
G-4 G-4
R1-1,S-R2 R1-1,S-R2
R-1 R1,R2-1
R-2 R1,R2--2
R-4 R1,R2-4
R1-1,S-R2,R-G R1-1,S-R2,R-G
R,G-1 R1,R2,G-1
R,G-2 R1,R2,G-2
R,G-4 R1,R2,G-4
: T # 09/0A/0B/0E/OF/13/21/2B
: T # 0C/15/1D/1E/1F

M=(1/3) -5=(16/17)
M=(1/3) -s=(14/15/1c/1D/1E/1F)

G/R1/R2/R cannot be used as a Source/Destination

and triggered in

C7 MSD-TNA-E-I: Standard

the same EO.



FvVC FIELDS F = 7(SETF)
FV Mnemonic EDR COMP ICAR BCD SIMC Eland ELOR SCAR OV RZ Function
70 SETF-X X X X X X X X X 0 X None
71 SETF-DADD 1 0 IRO3 1 0 0 0 X 1 Decimal Add
£(IRO3) IR0O3—ICAR
72 SETF-BADD 1 0 0 0 0 0 0 X 0 1 Binary Add
73 SETF-BSUB 1 1 1 0 0 0 0 X 0 1 Binary Sub
74 SETF-MUR 0 0 0 0 0 0 0 X 0O 1 O + UR
75 SETF-UR 0 1 1 0 0 0 0 X 0 1 0+UR+ 1
76 SETF-DADD 1 0 0 1 0 0 0 X 0 1 Decimal Add
77 SETF-DSUB 1 1 1 1 0 0 0 X 0 1 Decimal Sub
79 SETF-OR 1 1 1 0 1 0 1 X 0 1 Logical OR
7A  SETF-AND 1 0 1 0 1 1 0 X 0 1 Logical AND
7B SETF-EXO 1 1 1 0 1 0 0 X 0 1 Logical EXOR
7C SETF-BSUB, 1 1 0 0 0 0 0 X 0O 1 DR + UR
ICAR
C Mnemonic C Mnemonic C Mnemonic
00/80 -- None 04/84 -- R-G
10/90 -- R-B 11/91 -- S-B 14/94 —-- R-G R-B
20/A0 —-- R-A 21/A1 -- S-A 24/A4 —-— R-G R-A
30/BO -- R-AB 31/B1 -- S-AB 34/B4 —- R-G R-AB
40/c0 -- R-D 41/c1 -- S-D 44/c4 -- R-G R-D
50/DO0 -- R-BD 51/D1 -- S-BD 54/D4 —-- R-G R-BD
60/E0 -- R-AD 61/E1 —-- S-AD 64/E4 -- R-G R-AD
70/FO0 —-- R-ABD 71/F1 -- S-ABD 74/F4 - R-G R-ABD
Note:
When C=2X/3X/6X/7X T # 1B/22
When C=1X/3X/5X/7X T # 18/23
When C=4X/5X/6X/7X T # 24
When C=X4 T # 0c/15/1D/1E/1F, M=(1/3) -S=(16/17), G cannot be used as
a source or destination.
C7, MSD-TNA-E-I: Standard; Also C7——# WDB After Bus Transfer.

Special:

If FVC-MSD-TNA-E-I = All 1's
And if RUN(1)CKROM (0)MAR2(0),
And if NSR(O)/LDFN(0)ISIM (0) IMMINT (0)NORST (0) :

Set ROMERR.



C7,MSD FIELDS

M c7 Mnemonic
0 X S —~—&D
1
0 (S)b-]T-—'.D
1 1 (s) 23——’D

3+D # OB 0 D—(S) 57
3:D # OB 1 D—(S) 55

3«D = OB X DR — (S)

M FIELD (F#5)

M FIELD
Hardware Hardware
FM Source Destination
Address Register Register M
Code Code Code Cycle
None S D 0
S OB (DR) D 1
S OB (DR) D 1
S D 08 (DR) 1
S D 08 (DR) 1
S 00 00 1
Inhibit
FM Strobe

The same Register cannot be used as both a Source and Destination.



C7,MSD FIELDS (F#5) FM ADDRESS CODES

Field FM Addresg
S 11 10 01 00 €@—PS2.PS1
S Mnemonic 1 2 3 4 &— Program State
00 ulo 50 50 30 30 Utility #14/10
(o} Ull 51 51 31 31 Utility #15/11
02 U8 78 58 38 18 Utility #18/16/12/8
03 Flag 23 23 23 23 Interrupt Flag Register
04 Mask 20 24 28 oc Interrupt Mask Register
05 INTST 21 25 29 0D Interrupt Status Register
06 PC 22 26 2A OE Program Counter
07 Weight 2F 2F 2F OF Interrupt Weight Register
08 Ul 00 00 00 00 Utility #1
09 U2 01 01 ol 0ol Utility #2
(02: U3 02 02 02 02 Utility #3
OB U4 03 03 03 03 Utility #4
oc U5 04 04 04 04 Utility #5
0D U6 05 05 05 05 Utility #6
OE AAD 06 06 06 06 First Operand Address
OF BAD 07 07 07 07 Second Operand Address



C7,MSD FIELDS (F#5)

FM Address (I/0)
Trunk No. T(2-0)

Field
S o 1 2 3 4 5 6
S Mnemonic  MUX SELl SEL2 SEL3 SEL4 SEL5 SEL6
11 MUl 11 19% 31% 39% 51% 59% 79%
12 CAR 12 1A 32 3A 52 52 7A
13 CCR2 13 1B 33 3B 53 5B 7B
14 CCR1 14 1c 34 3C 54 5C 7C
15 ASSY/ST 15 1D 35 3D 55 5D 7D
16 MU2 16 1E 36 3E 56 5E 7E
17 MU3 17 1F 37 3F 57 5F 7F

*  Unused

FM ADDRESS CODES

Register

I/0 Utility #1
Channel Address

Reg.

Channel Command
Reg. 2

Channel Command
Reg. 1

Assembly Status
Reg.

I/0 Utility #2

I/0 Utility #3



8T-T

M Field 11 10 0l 00 @—PS2.PS1
1 S 1 2 3 4 @4—Prog. State
FMAR FMAR FMAR FMAR FMAR
3 __S__ Mnemonic (6-4) (6-4) (6-4) (6-4) (3-0)
10 B 6 4 2 0 B(3-0)
11 B+1 6 4 2 0 B(3-0) FMARO=1
12 R1 6 4 2 0 R1(3-0)
13 R1+1 6 4 2 0 R1(3-0) FMARO=1
14 R2 6 4 2 0 R2(3-0)
15 R2+1 6 4 2 0 R2(3-0) FMARO=1
16 G G(7=5) G(7-=5) G(7-5) G(7=5) G(4-1)
17 G+l G(7-5) G(7-5) G(7-5) G(7-5) G(4-1) FMARO=1
18 U9 7 5 3 1 9
1A R1 7 7 7 7 R1(3-0)
1B R1+1 7 7 7 7 R1(3-0) FMARO=1
1c R2 7 7 7 7 R2(3-0)
1D R2+1 7 7 7 7 R2(3-0) FMARO=1
FMAR FMAR
(3-2) (1-0)
1E R 0 0 0 0 0 R2(3=2)
1F R +1 0 0 0 0 0 R2(3=2)
FMARO=1

FM Address (I/0)

FM Register

GP Reg
GP Reg

GP Reg
GP Reg

GP Reg
GP Reg

0-15
1-15

All Reg.
All 0dd Reg.

Utility Reg.
#19/17/13/9

FP Reg.
0/2/4/6

FP Reg.
1/3/5/7

FP Reg.
0/2/4/6

FP Reg.
1/3/5/7

Utility Reg.
1-4

Utility Reg.
1-4

If
If

HH HH
Hhh Fhbh

If
If

If
If

dId dSW’'LO

)
'Y
S
Go(1): c7=1
838 §72%,
GO(l): cC7=1
&8 &9z,
ea)
2
]
[w]
5
wn
n
R21(1): cC7=1 q
R21(0): C7=C7 g
R21(1): c7=1 o
R21(0): C7=C7



lw o=

C7,MSD FIELDS (F#5)

S
D Mnemonic Source Register
00 00 None
01 SAR SAR (7-0) = BUSO (7-0)
02 IAR IAR (7-0) —» BUSO (7-0)
03 DIN DIN (7-0) ———p» BUS1(7-0)
04 STR STR (7-0) ——» BUS1 (7-0)
05 MPKC MKEY (4-1) —8» BUSO (7-4)
COMM (3-0) = BUSO (3-0)
06 CSR PCI—® BUS17
INCLGT —® BUS16
PROGCK —# BUS15
PROTCK —# BUS14
DATACK —# BUS13
CONTCK —# BUS12
CHEND ——# BUS11
CHEND-: INT ——# BUS10
07 R1 R1(3-0) —e» BUS1 (3-0)
08 R2 R2(3-0) —# BUS1(3-0)
09 R R1(3-0) —# BUS1 (7-4)
R2(3-0) —8 BUS1(3-0)
(0):N IR IR0 (7-0) —#» BUSO (7-0)
IR1(7-0) —» BUS1 (7-0)
0B DRg; DRO (7-0) ——#» BUSO (7=0)
DR1 (7-0) ——#» BUS1(7-0)
DR23 DR1(1-0) ——#» BUSA (1-0)
DR2 (7-0) —/—» BUSO (7-0)
DR3(7-0) —#» BUS1 (7-0)
ocC MR MRO (8-0) ——#» BUSO (8-0)
MR1 (8-0) ——#» BUS1 (8-0)
0D PS PS(2-1) = BUSO (6-5)
0
OE G G(7-0)—-l-——DBUSO(7—0)
OF G G(7-0) e————9» BUS1 (7-0)
10 UR URO (7-0) —» BUSO(7-0)
UR1(7-0) ——#» BUS1(7-0)
11 B B(3-0) =& BUSO (3-0)
12 BIR B(1-0) —— BUSA (1-0)

IRO(7-0) ——#» BUSO (7-0)
IR1(7-0) ~——» BUS1 (7-0)

HARDWARE SOURCE
REGISTER CODES

See Maint. Manual

See Maint. Manual

See Maint. Manual

If C7(0)«M#3
If C€7(0)-M#3
If C7(1)-M#3
If Cc7(1) -M#3
If C7(1) -M#3

If BUS08-BUSO(7-0)/
BUS18-BUS1 (7-0)=even-
even/odd-odd: Set MRPE,
INTO2

After Transfer,
If R1=0.R23(0)«R22(0):
Set PS=00
If R1=0.R23(0)+R22(0):
Set PS=01




C7,MSD FIELDS (F#5)

Field
S
D Mnemonic Source Register
13 S SREG (7-0)~—# BUSO(7-0)
14 INT1 INT (32-25)—# BUSO(7-0)
INT(24-17)—» BUS1 (7-0)
15 INT2 INT(16-09)—=» BUSO(7-0)
INT (08-01)——# BUS1(7-0)
16 IR1 IR1(7-0) ——e» BUS1(7-0)
17 DEVAD DEVSW(7-0)— BUSO(7-0)
18 MAR MARO (7-0)—=» BUSO (7-0)
MAR1 (7-0) —» BUS1 (7-0)
19 CFF1l BCD = BUSO07
ICAR —— BUSO06
RZ ————p» BUSOS5
SCAR —# BUS04
FMAR (6-0) —® BUS1 (6-0)
1c ORR OR(7-0) —#» BUSO(7-0)
R1(3-0)—BUS1(7-4)
R2(3-0)——8BUS1(3-0)
1D SG SREG (7-0) ——#» BUSO (7-0)
G(7-0) —e BUS1(7-0)
1E BKAP B(3-0) —# BUSO0(3-0)
K(7-4) —» BUS1(7-4)
A —p» BUS13
PRIV & BUS10
1F MACHE MRPE ——— BUSO1
DRPE —# BUSO00
20 MPMR MPMR (3-0) —#» BUS1 (7-4)
21 ETCC 1 ——» BUSO0O0

]l —» BUSO1

HARDWARE SOURCE
REGISTER CODES

Reset INT(32-17) After
Transfer

Reset INT(16-01) After
Transfer

Set MARCON, MRCON

Reset MARCON

Reset MRPE After Transfer
Reset DRPE After Transfer

If 60 cycle
If 50 cycle



I o =R

C7,MSD FIELDS (F#5) HARDWARE DESTINATION
REGISTER CODES

Field
D
D Mnemonic Destination Register
00 None None
0l DOUT BUSO (8-0) ——# DOUT(8-0) If MAR10(0). See Maint. Manual
BUS1 (8-0) ——#® DOUT(8-0) If MAR1O(1l).
02 CHR BUSQ7 =————p» MCDF See Maint. Manual
BUS06 =——# MCCF
BUSO05 ——— MSLIF
BUS04 ———# MSKF
BUSO3 =& MPCIF
BUSO3 =——— ITSCAN
BUSO3 =——# CHR5
BUSO (2-0) = CHR (2-0)
03 IAR BUSO (7-0) —» IAR(7-0) See Maint. Manual
04 KCR BUSO(7-4) —» MKEY (4-1) See Maint. Manual
BUSO (3-0) ——# COMM (3-0)
05 FLR BUSO7 ————# MCDF See Maint. Manual
BUS06 =———# MCCF
BUSO5 =——— MSLIF
BUS04 ——# MSKF
BUSO03 =——® MPCIF
BUS1(7-1) = MCHS (7-1)
06 TR See Maint. Manual
07 TICR See Maint. Manual
08 DRg1 BUSO (7-0)—=» DRO(7-0) If F=2-M=1/3-WDB(0)
BUSO (7-0)—=» DRO(7-0) If C7(0).F=2.M=1/3.F=3 V3(0)
. CI(1)
BUS1(7-0) —s DR1(7-0) If F=2.M=1/3-WDB(0)
BUS1 (7-0) —# DR1(7-0) If C7(0)eF=2-M=1/3.F=3.V3(0)
+ CO(1)



I o R

C7,MSD FIELDS (F#5)

HARDWARE DESTINATION
REGISTER CODES

If F=2.M=1/3WDB(1l)+ (M=0+S=12/
M=3.D=12)
If C7(1). (M=0+S=12/M=3+D=12)-
F=2-M=1/3+F=3+V3(0) - [CL(1) 7c0(lZ|
BUSA (1-0)—#» DR1 (1-0) If F=2 M=1/3 WDB(1l) (M=0 S=12/
M=3 D=12)
BUSA (1-0)—#» DR1(1-0) If C7(1l)s (M=0.5=12/M=3+D=12)+
F=2¢M=1/3+F=3¢V3(0)e [c:1(1)/c0(11|
BUSO(7-0) —» DR2(7-0) If F=2+M=1/3-WDB (1)
BUSO(7-0)—» DR2(7-0) If C7(1) F=2 M=1/3 F=3 V3(0)
CI(1)/co(1)
BUS1(7-0)—» DR3(7-0) If F=2+M=1/3-WDB(1)
BUS1(7-0)—# DR3(7-0) If C7(1l)F=2+M=1/3+F=3+V3(0)
[C1(1) /co(1)]

BUSO(7-0)—» OR(7-0) If M=0.S=0C: Set PCKROM
BUS1(7-4)—s» R1(3-0) T#01/07/09/0C/15
(

DRX(3-0)=3/5/B/D —» DS If E=06/07

Field
D
D Mnemonic Destination Register
08 DRo1 00 —# DR1(7-2)
00 —®» DR1(7-2)
09 PS BUSO(6-5)—s» PS(2-1) If R20(1)
R2(2-1) —a PS(2-1) If R20(0)
oA R BUS1 (7-4)—® R1(3-0)
BUS1 (3-0)—® R2(3-0)
0B OR,R
BUS1 (3-0)—#» R2(3-0)
oc IR,DR Same As 08 & OE
0D IR,DS Same As OE. Also
BUSO7 —#» DS If E#06/07
OE IR BUSO (7-0) /s IR0 (7-0)
BUS1 (7-0) —» IR1(7-0)
OF IR,UR Same As OE & 10



I o R

C7,MSD FIELDS (F#5)

HARDWARE DESTINATION
REGISTER CODES

Reset PCKROM

If E#06/07

URX(3-0)=3/5/B/D —— US If E=06/07

Field

D Mnemonic Destination Register

10 UR BUSO (7-0) —&» URO (7-0)
BUS1(7-0) —s» UR1(7-0)

11 UR,US Same As 10. Also
BUSO7 —#» US

12 UR,B BUSO (7-4) —» B(3-0)
0 ——» URO(7-4)
BUSO (3~0) —s» URO (3-0)
BUS1 (7-0) —s» URL1 (7-0)

13 GUR Same As 10. Also
00 —» G(7-2)
BUSA (1-0) = G(1-0)

18 G BUS1 (7-0) —» G(7-0)

1A S BUSO(7-0) —» SREG(7-0)

1B KEY,A BUSL1 (7-4)—®» K(7-4)
BUS13 —® A
BUS10 ——® PRIV

1c MAR1 BUSA (1-0) =—» MARA(1-0)
BUSO(7-0) «—p» MARO (7-0)
BUS1(7-0) e MARL (7-0)

1D MAR?2 BUSA (1-0)— MARA (1-0)
BUSO(7-0) =—#» MARO(7-0)
BUS1(7-0) ——» MARI1 (7-0)

1E MR1 BUS1 (8-0) —e» MRO (8-0)
BUS1 (8-0) —#» MR1 (8-0)

1F MR2 BUSO(8-0) ——p» MRO (8-0)
BUS1 (8-0) —» MR1 (8-0)

20 MPMAR BUSA (1-0) ——p» MPMAR
BUSO(7-3) ——p» MPMAR

21 MPMR BUS1 (7-4) —» MPMR (3-0)

Gen HSM clock. Code 1C/1D
may not be used again in
the next 2 EO's.

I=1 in current EO and the
next.

If PCKROM(1)NSR(1)V(2=-0)=2:
Set CKROM,

M=0- (S=0Aa/12/16). F=(1/2)

Same as Code 1C. Also Set
MAR2. Next EO pattern=
zero and the I bit applies
to the zero EO. The A/N
fields may be odd/even

If MARLO(O) .Gen. parity—eBus 18
If MARLO(1l) .Gen. parity—sBus 18

Gen. parity ——e» BUS08,BUS18



TNA FIELDS BRANCH CONTROL FIELDS

Field

.

T

| >

1=

Selects various test conditions to be tested. If the test is
true (T-True), the A Field is the address of the next EO within
the block of 64. If the test is False/No Test (T-False), the N
Field is the address of the next EO within the block of 64. The
test and the next EO address is determined prior to the execution
of the EO. (See Test Condition Codes.)

If T-True: A(5-0)— ROMAR(5-0). ROMAR(1l1l-6) remains unchanged.

If F # 5.T-False/F = 5.T-False.D-True: N(5-0)—» ROMAR(5-0).
ROMAR (11-6) remains unchanged.

Special

The T Field cannot select a Register or indicator to be Pested
which is also selected by the D Field (when M=0/1) as a destination.

1-24



oA
OB
oc

oD

OE
‘OF

10
11
12
13
14
15

16
17
18
19
1A

1B
1c
1D
1E

1F
20
21
22
23
24
25
26
27
28
29
2A
2B

TNA FIELDS

Mnemonic

None
ORO=0
OR1=0
OR2=0
OR3=0
OR4=0
OR5=0
OR6=0
MRO7=1
R1/R2=0
R=0

RGO

RLO
G5=1
OR5(1) /LA
R1LO
R1=F
R2=0
R2L0
R2=F
DR1=FS
DRO=FS
DS=0
R21=0
R1=0
G4=0
G6=0
BO=1
IR07=1
URX1G9 (B)
BIR= +1
IR=0
IRX1=0(R)
R1=1
G=00/80
GLO
G=FF
GG4
RZ=1
RLO/NC
A=1

B=1

D=1
SCAR=0
UsS=0
MUX

SEL
ov=1
US=IRO07
B2=1/R2=0
B2=1

TEST CONDITION CODES

OR6 (0)

MRO7=(1)

R1=0+R2=0/0R7(1)OR6(1)OR5(1l) « (R1=0/R2=0)
R1=0 R2=0/0R7(1)OR6(1)OR5(1l) « (R1=0/R2=0)
Rl1=0R2= =HeR/2=

R1=F-R2=F

G5(1) /OR5 (1) /OR=41

G5 (1) /OR5 (1) /OR=41

R1=F

R1=F

R2=0

R2=F

R2=F

DR1=22

DRO=22

DS (0)

R21(0)

R1=0

OR7 (1)OR6(1)OR5(1) « G4(0) /OR7(1)OR6(1)OR5(1)G6(0)

OR7 (1L)OR6 (1)OR5 (1) « G4(0) /OR7(1)OR6(1)OR5(1)G6(0)
BO(1)

IR07 (1)

URX (3-0)=A/B/C/D/E/F

B3(1)B1(0)BO(0) - IR=0001

IR=0000

BAA(1l) + IRO(3-0)=0/BAA(0) « IR1(3-0)=0
R1=1

G=00/80

G=FF

G=FF

G=00/01/02/03/04

RZ (1)

RZ (0) /R1=F « R2=F/SCAR(0)

BAA (1)

BAB (1)

BDB (1)

SCAR (0)

US (0)

ov (1)

US (0) IR07(0) /US(1)IR0O7(1)
B2(1) /R2=0

B2(1) /R2=0



TNA FIELDS

T Mnemonic
2C BUSY

2D NPR/CCk
2F SETINT
2F scc

30 LOAD

31 READY
32 END

33 SK/WR
34 RR

35 SR

36 CDF

37 T=0

38 TIC

39 CCF

3C SIP

3D SKP

3E UNS

3F SELBUSY

TEST CONDITION CODES

Test True(T) If —--

[BURST (1) /SELBUSY/M/SSERV (0)]- [I/0 INTB (1)CHR=
02/04/06-SFLgINT M/SSERV(0)]- [CHR=00-PBURST (1) -
MUXINT]

NPROGCK (1) /NCONTCK (1)

MUXSINT/SELSINT

STR (3-0) =5+ (MUX -MCCF /SEL - SCCF)

LDFN (1)

BREADY (1)

MUX -MTEND/SEL-S-T+ END

MWRITE (1)

MUX - COMM=02/SEL -ScREV (1)

MUX-CATSUP (1) /STR7 (1) /MCHEND (1) /SCHEND (1)

MCDF (1) /SCDF (1)

MTR (1) /SELs * ScTR(1)

MTIC(1l) /STIC(1)

[sTR(3-0)=4/5]+ [MTERANY (0) -MCCF (1) /STERANY (0) - SCCF (1)]

[M/SSERV (0) -I/0INTB(0)]- [CHR=01/02/03+SELCINT]
MSKP (1) /SSKP (1)
avaiL/[1/0 cco]

[M/sSERV(0) -1/0INTB(0)] - [CHR=01/02/03-ScBUSY(1)]



IL’U

01

02

03

04

05

06

E FIELD

Mnemonic

EXCEPTION CODES

Exception/Check

None

uJ

ETI

ES

ASM

IA

DEB

No Exception/Check

Unconditional Jump -- A(5-0)—# ROMAR(11-6).

If T-False: N(5-0)—— ROMAR(5-0), Next EO=AANN.
If T-True: A(5-0)—=» ROMAR(5-0), Next EO=AAAA.
Used to Enter or Exit a Block of 64 EO's.

End Instruction -- If T-False: N(5-0)—— ROMAR(5-0),
ROMAR(11-6) Remains Unchanged; Next EO Address = XXNN. If
T-True: A(5-0) —s» ROMAR(5-0), Where AA = 00/01, and

1. If a Unit of Time has Passed on the Elapsed Time Clock,
15— ROMAR(11-6) ; Next EO = 1500/1501, First EO of
the Elapsed Time Clock Flow.

2. If not (1) and if any INT(32-1) is set, 13 —# ROMAR
(11-6); Next EO = 1300/1301, First EO of Interrupt

3. If Neither (1) nor (2), 11 ——» ROMAR(11-6); Next EO =
1100/1101, First EO of Staticizing

End Staticizing -- If T-False: N(5-0)——= ROMAR(5-0),
ROMAR (11-6) Remains Unchanged and Next EO = XXNN. If
T-True: A(5-0)——— ROMAR(5-0) Where AA = 00/01 and

0 —» ROMAR(11-9) and OR(7-0) ——s» ROMAR (8-1) ; Next
EO = 0XXX, First EO of Execution of an Instruction

Address Shaded Memory —- The HSM Address in MAR is the

Address of a Portion of HSM, Non-addressable by Normal
Programming; Used Mainly in MUX flows

Instruction Address -- If MAR1O(1l): Set INT24

Data Error Both Digits --

1f [F = (1/2)/RIUR] + URX(7-4) # 0-9: Set INT25
1f [F = (1/2)/RIUR] + RIUS URX(3-0) # 0-9: Set INT25
If RIUS URX(3-0) = 0-9: Set INT25

1f [ = (1/2)/RIDR] . DRX(7-4) # 0-9: Set INT25
1f [F = (1/2)/RIDR]- RIDS DRX(3-0) # 0-9: Set INT25
RIDS « DRX(3-0) = 0-9: Set INT25
Where: RIUR = F £ 5.M = (0/1) « D = (0OF/10/11/12/13)
RIUS = F # 5. M = (0/1) - D = 11
RIDR = F # 5:[M = (0/1) - D = (08/0C)/M = 3-D = 0F]
RIDS = F # 5 M (0/1) - D = OD

Also See Destination Register Codes #11 and #0D



lm

07

08

09

(02:

OB

oc

0D

OE

OF

10

14

15

16

17

18

19

E FIELD

EXCEPTION CODES

Mnemonic Exception/Check
DEM Data Error Most Significant Digit --
1f [F = (1/2) /RIUR] URX(7-4) # 0-9: Set INT25
I1f [F = (1/2)/RIDR] DRX(7-4) # 0-9: Set INT25
Where: RIUR = F # 5¢ M = (0/1)+ D = (OF/10/11/12/13)
RIDR = F # 5.[M = (0/1)- D = (08/0C)/M = 3+ D # 0B]
Also See Destination Register Codes #11 and #0D
EX Execute -- If OR = 44: Set INT24
HW Half Word Address —-- If IR10(1l): Set INT24
FW Full Word Address -- If IR11(1l)/IR10(1l): Set INT24
DW Double Word Address —-- If IR12(1)/IR11(1l)/IR10(1):
Set INT24
R R Specification
If R10(1) /OR5(1)R13(1l): Set INT24
If OR6(0)OR5 (1) - [R23(1) /R20(1)]: Set INT24
PRIV Privileged -- If PRIV(1l): Set INT22
NOOP Tllegal Instruction -- Set INT23
R2 R2 Specification -- If R23(1)/RZ(1l)/SCAR(0): Set INT24
DE Data Error -- Set INT25
FOV Fixed Pt. Overflow —-
If ov(l) SREG3(1): Set INT31
If OR = (8B/8F) SREG3(l): Set INT31
EOV Exponent Overflow —- Set INT26
ETC Elapsed Time Clock —-- Set INT17
ESRV End I/0 Servicing -- Indicates Next EO is Last EO in
Present I/0 Servicing Routine Flow; If No Service Requests
Presents, Control Returns to Normal EO Flow
DIVI Divide Error —-- Set INT27
SIGE Significance Error -- If SREGO(l): Set INT28




1B

1c

1D

E FIELD

EXCEPTION CODES

Mnemonic Exception/Check

EUN Exponent Underflow —-- If SREGl(l): Set INT29

DOV Decimal Overflow —-- If SREG2(1l): Set INT30

BJX1 Block Jump Set -~ Set ROMAR9; ROMAR(11-10,8-6)
Remain Unchanged; TNA ~ Standard

BJIXO0 Block Jump Reset —- Reset ROMAR9; ROMAR(11-10,8-6)
Remain Unchanged; TNA - Standard

NOTE: When E = 06/07, conditions are tested after the

data transfer and during any Performs.

When E = 05/09/0a/0B/0F/l14, conditions are tested
before execution.

INT (1-2,22-26,28-29) or OR1(1l)INT27 being set cause
an immediate jump to EO #1300, the first EO of the
Interrupt routine.

INT(3-21,30-32) and OR1(0)INT27 being set wait until
E = 02.



I FIELD INHIBIT I/0 SERVICING

I Mnemonic Function
0 None Allows MUX/SEL Servicing Between Current EO and Next EO
1 I Inhibits MUX/SEL Servicing Between Current EO and Next EO

Whenever M = (0/1) « D = 1C/1D, I(l) in the current EO and next EO
(a blank is considered an EO).

The I bit can not be used in consecutive EO's whose total time plus
the time of the next EO without an I bit is greater than 4 EO time units.

If the next EO is a blank, the I bit also applies to the blank.

In the Normal mode, the next normal EO address is preserved in REGAD
and MREGAD -- ROMAR(11-0) —— REGAD(11-0) , MREGAD(11-0). When MUX servic-
ing breaks in, REGAD is undisturbed. During MUX servicing, the next MUX
EO address is preserved in MREGAD —-- ROMAR(11-0Q) — MREGAD(11-0). I
bits are used during MUX servicing to inhibit SEL servicing. When SEL
servicing breaks in, REGAD and MREGAD are undisturbed.

When returning from SEL service to MUX service, MREGAD(11-0) —&
ROMAR(ll 0) and the BPU continues MUX service. When returning from SEL/MUX

service to Normal mode, REGAD(11l-0) ——# ROMAR(11-0) and the BPU continues
in the Normal mode.



SECTION 2
EO FLOW CHART NOTATION



EO FLOW CHART NOTATION RCA 70/45 EO FLOW CHART

SHEET _1__OF _|
FVC FIELD (FUNCTION)
See FV=00&C(6-0)=0 See F=1 See F=2&M=0&C7 (1) See F=2&M=1 See F=2&M=3
T T T
I I |t ] T 1o
SPER-V PER-V PER-V PER-V
Cc7,MsSD C7,MSD DRp 3~ _ (8) gc7—=D (8) 7=
Se—eD D——(S)WDB
Cc(3-0) c(6-4),cO c(3-0) c(6-4) c(3-0) c(6-4) c(3-0) c(6-4)
E I E I E I E I E I
See F=3&V3(0)&C(3-0)=0 See F=3&V3(0)&C(3-0)#0 See F=3&V3(1) See F=2&M=0&C7(0) Typical HSM Read Cycle
T T | T | T #1 |
INC-V MERGE GCON PER-V INC+2
C7,MSD D—(S)C(3-0) v2, ¢ (6-0)24c7, Msp s—eD (8) 23—MAR2
c(6-4) c(6-4) C7, MSD~—# [
E 1 E I E I E I l I
See F=4&V3(0)V2(0) See F=4&V3(0)Vv2 (1) See F=4&V3(1)Vv2(0) See F=4&V3(1)v2(l) l Blank
T l T T I T #2
SLL SLA SRL SRA | Time Gap
C7,MSD C7,MSD C7,MSD C7,MSD
V(1-0) V(1-0) Vv (1-0) Vv (1-0) No
c(3-0) c(6-4) Cc(3~0) c(6-4) Cc(3-0) c(6-4) c(3-0) c(6-4) | Execution
E I E I E I E I Effective T
See F=5 See F=6 See F=7 l
P | " #3 |
TEST SETCC-V SETF-V
C7,MSD C7,MSD I MR——=D
c(3-0) c(6-4) c(6-4),cCO
E I E I E l
E_FIELD (EXCEPTION)— L1 FiELo GnmiBIT 1/0) |

Typical HSM Read Cycle

I s ]
INC+2
(8) 5 3—MARL

C7,MSD FIELDS (DATA TRANSFER) F#5

|
|
M=0 M=1 M=3 I
|

[ ] | | [#2 |
S—D (8) g7—D D~ (S) 7 D—#(s)
_} :

XOO=current BO Address TNA FIELDS (BRANCH CONTROL) |

T=Test Condition
No Test

poox| booce [ oo | I_E_J

Current EO Current EO #1 STAT

F(false) lj(true)
- Begin
XXNN=Next EO Address xxAA=NextlEo Address XXNN=NextgEO Address Execution| mqypical HSM Write Cycle
‘XXNNI (N Field) XXAAI (A Field) XXNNI (N Field) xxxxl #1 I
INC+2
Next EO if False Next EO if True Next EO #2 lst EO of Instr. | (5)23—-0MAR1
I
If the Address of the |
2nd & 3rd [EO's were
Even-Even or 0dd-0dd
Time XXXXI T #2 I
Gap
Last EO of Instr. ‘ Se—aMR2
if Test True
No
Execution E=EI I T
T
To Next #3 '
EO \ Return to |
Address EO#3 lst EO of (8) gD
- STAT or
INT l




SECTION 3
EO FLOW CHARTS



ELAPSED TIME CLOCK ETC RCA 70/45 EO FLOW CHART

SHEET__! _OF _|

[150a] [1500]

GCON GCON
04-0 4 UR 04-9»UR
ETC—s ETC—

1565|

KAP—»(Ul)ZB

E=UJ

0664 3460
GCON GCON
52-L eMaR1 50—L-eMARL

E=UJ I I

OOO3|

00—KAP

E=UJ

| 3464] 3462

SPER1-BSUB PER2
MR—IR, DRy MR—DR, 3
RT-AB T-AB
3465 3461] scar=0
GCON GCON
52-L eMAR1 501l maR1
I I

| F T

3466l SCAR=0 3446[

IR—#®MR2 IR—MR2

T E=ETC I

3467[ 3463' A=l

00—=»UR (U1) , ;—KAP

E=ET




INTERRUPT

RCA 70/45 EO FLOW CHART

SHEET_1 OF _2

OO

2420] IRx1=0(A)

1301[ ‘1300| 2450|
SETF-OR SETF-OR
INT1—-UR INT1—&-UR cLer
S-AB S-AB| T-AB
J T F
l BITS 4567 BITS 0123
2451| D=1 | 2421 2427!
SETF-EXOR GcoN acon
(Ul) , 3—UR 30—-L>(Ul)23 3 (Ul)23
I I
—J T [F
l BYTES 23 BYTES 01
1325 z442l ‘ 2440[ 2422] 2452]
PER2 PERL PERL PERL PER1
(FLAG) g — (FLAG) 5 3—#IR (FLAG) 01— IR DRy 3— DRp3—
IR—UR IR—&UR
T-AB G-4
E=UJ
‘ 2404] 2443| A=l 2441 | 2423| RZ=1 2453| Rz=1
INT2—UR IR— (FLAG) , 4 IR— (FLAG) oy 00—+IR 00— IR
G-4
F T I T F I T F
@ @ BITS 67 BITS 45 BITS 23 BITS Ol
I/0 INT. NOT I/0 INT.
2405[ ‘ 2432| 2430
BER2 GCON GCON
(FLAG) 53— 108 (U1) 5 018k (u1),,

IR— (FLAG) o1

T-AB

2406]

SETF-AND
(MASK)  3—#UR

S-ABD

1

2424 2426 .Ziir
GCON GCOM BERL
409l 5 (U1) 53 0406 (U1) 53 DRy 3—

G-4

2434] -0

2407| ‘2400| RZ=1
PERL PERL PERL
(FLAG) ) 3—* (FLAG) ) 3—> DRy 3—
IR—(FLAG) 23
T-AB
| F T N F‘ F
BYTE 3 NC
I l ITS 1357 BITS 0246
‘2413I |2401] Rrz=1 2410 2437 12435
GCON PERL SLL
OE-L1-eG (MASK) 5 —#-UR (FLAG) o — (U1) —>
B2 —e—0
T-AB T-ABD G-2
F LT J l
BYTE 2 NC
‘2416| 24ll| RzZ=1
GCON PERL
1E-L g (FLAG) o —
F i T
BYTE 1 NC l
2415 2403| 2414 I T 2412| RZ=1
ﬁ_ls TF-AND SETF-AND GCON Geoy
2E-Lc 3E-LeG
R-AB S-AB
E=EI
| TrF
| BYTE O NC
2420 @
3-2

S1




INTERRUPT

Sans,

RCA 70/45 EO FLOW CHART

SHEET_2 OF__2

2402| 2353' 2357 2362 I 2365| READY
GCON GCON Geon MERGE
-2 »cHR oc-L-eMaR2 04-L-eMAR2 OA——>MAR2 1AR—2 (CAR) o
IAR—> IAR—> IAR—>
E=UJ I E=ASM I E=ASM I E=ASM I
I T F
2323 | 23 36|
00—=KCR (cCR2) gy —= FLR
I I
TRANSFER
CHANNEL
STATUS TO
235 5| M 2364 2337
MERGE
MR— (CAR) 01 MR—(CCR1) 01 MR—(CCR2) 53 CSR—=#(CCR2) 01
] IF BIT 14(
SET BIT 15
2345' | 2354 2342 2366| 2302|
GCON GCON GCOl GCON
80-2—poUT OE-L eMaR2 06——»MAR2 06-2sDoUT 00—TICR
IAR —& IAR™—
I E=ASM T @L I I E=UJ
SET TRAC SET TRAC RESET INT
RESET SEL RESET SEL RESET TRAC
SET SEL
2346 2367 2444
MERGE
DUMMY (cCR2) j; — FIR s——=(PC)o
I I
TRANSFER
CHANNEL
STATUS TO IOU
2347 2356 2360' 2374' 2445|
MERGE SETF-MUR
DUMMY MR—(CAR) 53 MR— (CCR1) 53 CSR=L—(CCR2) 1 PS—IR
S-a
I
SET INT ADDRESS [ SET STD HARDWARE
IN IAR DEVICE BYTE GENERATES
SET STROBE IN STR NEW PS
2340[ 2361| 2375 SR 2446|
GCON SLL
DUMMY 08—L-eMaR2 STR— (ASSY/ST))y R— (WEIGHT) , 5
IAR—» B—e—0
E=ASM I
RESET TRAC ’ F T
SET SEL
2341[ 2372| 2447|
GCoy GCON
322G 06=-2pDOUT (®C) gy s
I
SET TRAC
RESET SEL
2350| READY 2351] G=00/80 2363| 2370| 2454]
GCON
MR—(CCR?) o 08-2-spoUT (INT ST)q)—sKAP
G-1
I
T [F F T SET TRAC
RESET SEL
2371 MUXS 2352| MUXS 2373| 2433| a=1
MERGE
00— @SSY/ST) 23 DUMMY MCHE, IR—D(INTST)OI
I E=EI
7 F [T F SET STROBE | T
23523 2365 @
s2 s2

Iou

1)

FF



SNAPSHOT

ENTER

0001'

2613

RCA 70/45 EO FLOW CHART

SHEET_! OF _1

GCoy
MAR—#MR2 08—+MAR1
E=UJ
2602 2601 | 2512] [0055]
GCoN Geoy GCON
00-L-+MaR2 06—LwMaRL DRy, —#MR2 OE—LsMaRL 12-L eMar1
E=UJ E=UJ T
2600 2627I 2622 2630|
CFF3—#MR2 DUMMY TR—=MR2 S, G—MR2
I
2605| 2637[ 2614 2623l ‘ 2631|
GCON
DUMMY DUMMY OAw=l-gMARL DUMMY 00—8G
2606' 2610] 2615|
GCoN GCON
02 eMARL 04-LeNARL DR 3=—#-MR2
‘ 2607| ‘26111 2616| 2625| 2633|
GCON GCON
CFFl—MR2 CFF2 ——#MR2 DUMMY 101 eMARL 14—LeMARL
I
2636| 2632| 2617 2634|
GToy |
DUMMY DUMMY oc—L-eMAR1 BKAP—=#MR2
E=UJ 1
[2620] 0053] 2635] G=00/80
MERGE GCON
UR—e-MR2 00— (pC) o) 1E-L8(PC) 55
E=UJ E=EI

0047

DUMMY




READ HIGH SPEED MEMORY RDM RCA 70/45 EO FLOW CHART

SHEET ! _oF __1 _

|1102

INC+2
DR—# (AAD) , 3

E=UJ I

loa1s]

DR., ,——#MAR1

23

E=UJ I

1556|

(AAD) ——s

E=UJ I

0425

MR=——8UR

STOP



WRITE HIGH SPEED MEMORY WRM RCA 70/45 EO FLOW CHART

SHEET_| OF _|I

1106

DRy 3—#MARL

E=UJ I

‘0405l

UR=——#MR 2

E=UJ I

1102
INC+2
DR—=# (AAD) 23

E=UJ I
v
0415
DRy y—#MARL
E=UJ I

1556|

(AAD) =

E=UJ I

0425I

MR——8UR

STOP



MULTIPLEXOR SERVICE MUXS RCA 70/45 EO FLOW CHART

SHEET__I _OF _3

SR+ FTBURST (0)

1024|

DUMMY

E=UJ I
SET ACTIVATE

3301
GCON
08-LpMaR2
SAR —

E=ASM I

] ]

GCoN
MR—FLR, CSR 04—MAR2 MR— (MU1) 23
SAR —

E=ASM I

STORE FLAGS
AND CHANNEL
STATUS IN IOU

3303I 1042| LOAD

(MU2) 5 3—TR

1047I

E=UJ E=UJ I

3305| 1023 3316‘ CCF

GCON
MR—(MU2) 23 06 —MAR2
SAR —»

E=ASM I

I S

1044| END 3321| SET INT

(MU1) 01——"KCR

I E=UJ
STORE KEYS F | T IF T
AND COMM.

IN I0U f
_1041! 3322l 3320]

GCoN GCON
MR— (MU1) 40-2epouT 20-2sDoUT
23

I

I
F T SET TRAC l r SET TRAC
3347
1020 @ sz
s2




MULTIPLEXOR SERVICE

MUXS

GIIE

RCA 70/45 EO FLOW CHART

SHEET_2 OF_3

SERVICE
COMPLETE

1020| RR 1040 3 64|
INC-1 FT BURST (1) -READ- FT BURST (1) -WRITE- INC-1
(MU2) — SR+END SR-END (MU2) — (MUL) —
—TR
I E=UJ I
IF FT BURST F T ]
CATCHUP I—
SET ACTIVATE
IF DR23(1) SET MTR [}
1055| SKP 1057| SKP 3311| 3365|
INC+1 INC-1 INC+1 MERGE
(MUL) 5 ;—e-MARL (MU1) , ;—s-MARL (MUL) 3 —MARL SAR-%e-DR()
I I E=UJ I
T | F IT F
1052[ =0 1050| T=0 1056] T=0 3366]
TNC+0 TNC+0 INC+0
DIN— 1064 DIN—MR1 DR— (MU3) *
S3
E=ESRV I E=ESRV I E=ESRV
F [T [F T IF T=0-CD=0/ T |r
| MTERANY SET
MTERM
1053' SR @ CDF ‘106ll CDF | 1045| SR 3333
INC+2
MR——8DOUT MR—#DOUT (MU3),, ,—MARL
1075 23
53
I
[T F F Iz —Ir I B l T
l _sEr sTroBE SET STROBE T T 1
1054 3334 3352 1062
GCON GCOD GCoy GCON
04—dsMaRL oa-LleMARL OE—-#MAR2 oc—deMAR2
SAR =—8n SAR ——=ss SAR—# SAR——
E=ASM I E=ASM I E=ASM I E=ASM T
1021| 3345| | 3360|
(MU1) oy —MR2 (MU2) 5 3—#-MR2 MR— (MU1) 97
I E=UJ I
3322 g (3320
sl
lO46| 1036| 3354 I SKCC lOlll 3361 I
INC+2
DUMMY DUMMY MR— (MU3) MR— (MU3) ) (MU3) , ;—=MARL
E=UJ E=UJ E=UJ I
T F ]
3341 ‘ 3347| 3355 3362’
GCON GCON TNC+2
06-L-»MARL 08—L-eMARL (MU3) — (MU1) o, —eTIC
SAR = SAR=——p
E=ASM I E=ASM I
IF TIC
SET TICFF
3332[ 3340| 3356, 3363, TIC
SETCC-X INC+2 SETCC-X
(MUL) 5 3—MR2 FLR, CSR —#MR2 (MU3) — MR— (MUL)
I E=ESRV I ,
| F I'I'
3343' 3357 | 3350 l
INC+2 INC+2
DUMMY (MU3) — (MU3) —»




MULTIPLEXOR SERVICE

3372'

3374|

(MU1) o, —>
I
SET TRAC ,
IF COMM. CHAIN
SET DOUT
33731
DUMMY
I
SET STROBE

MUXS

o]

RCA 70/45 EO FLOW CHART

SHEET 3 __oF _3

SR *BURST -END

1060|

(MU2) 23—
—» TR

I
SET ACTIVATE

10731 CCF

MR——(MUZ)Ol

3377|

INC+2
(MU3) , ;—MARL

3370]

(MU2) g1 —FLR

MERGE GCON
MPKCR=E—e (MU1) o1 20-2-DOUT
E=UJ I I
MERGE SET TRAC F P
KEYS AND RESET SEL
COMM. |
3375| 3330| 3336] 1074| SET INT
INC+2 GCON
(MU3) 5 y=—MAR2 OC==—+#MAR1
SAR =—>
I E=ASM I E=ESRV I
SET STROBE F l T
3331| 3367| 1o7j 1o7ﬂ
GCON Gcoy
(MU3) g3 —MR2 40-0epoUT 20-2DoUT
E=UJ I E=BJX1 I I
L SET TRAC SET TRAC
RESET SEL RESET SEL,
\ 4 BURST
3376 1000| LOAD

1063 BURST

1025|

!

1064 s

(M'U3)23—->MR2

(MU3)23—-’MR2

I
TRANSFER
FLAGS TO IOU

JF T

hoss|  sx/um

1053

S2

107ll
TEST EO

E=ESRV

GCON
OE—l-eMAR1 DUMMY
E=ASM T E=UJ
IF T
1066l
STATICIZING



SELECTOR SERVICE

SR*READ*END

SELS

IF DR23(1l) SET S4TR
TRANSFER FLAGS & CHANNEL

1001| SKP_

INC-1

STATUS TO IOU ¢

(CCR1) 23 ——p=MAR1

1005 I SKP

INC+1
(CCR1) , 3=—#MARL

]F T

F [T
1002| T=0
SETCC-X
DIN—#MR1
E=ESRV. I
F T

06 T=0
SETCC-X
DIN ==t

E=ESRV

3

Ir

1003 I

CSR=——# (CCR2) o1

07' CDF

CSR=——p= (CCR2) o1

y

SERVICE COMPLETE

I F ; l T
TRANSFER FIAGS &

CHANNEL STATUS
TO FAST MEMORY

SRWRITE-END

10 I
INC+1
(CCR1),3——#MARL

E=UJ I

T IF

(1) SET S;TR

(CCRZ)Ol—b
~—TR
=UJ I
IF DR23
STATUS TO IOU
l2| T=0
SETCC-X
MR == DOUT
E=ESRV I

TRANSFER FLAGS & CHANNEL

RCA 70/45 EO FLOW CHART

SHEET__| OF_2

SR*END

1014 l LOAD

(CCR2) () =
—TR

I

SET STD DEVICE BYTE
IN STR TRANSFER FLA
AND CHANNEL STATUS

GS
TO IOU

L

1037' CCF

B

1034 SKCC

1015' CDF

CSR=——d ( CCRZ)01

—IF

[1013]

CSR— (CCR2) 3

TRANSFER FLAGS AND
CHANNEL STATUS TO
FAST MEMORY

SERVICE COMPLETE

GCON
20-2DOUT
E=UJ
SET TRAC
RESET SEL
3336l
E=ESRV
SET STROBE

1035
GCON

40-15D0UT

SET TRAC L
RESET SEL

3367|
T E=BJXL
J F T
1033 1000 LOAD
GCON r——'l
20-&epoUT
I
SET TRAC T
RESET SEL
1025 |
DUMMY
STATICIZING €—oJ



SELECTOR SERVICE SELS RCA 70/45 EO FLOW CHART

SHEET__2 OF_ 2

[r017]

INC+2 1007
(CAR) ~—— Sl

v }

INC+2 INC+2 INC+2
(CAR) =t (CAR)23——MAR1 (cAR)23—>MAR2
E=UJ I E=UJ I I

3477' 340l|

INC+2
{cAR) —» DR=——# ( ASSY/ST)
E=UJ I E=UJ I

3344| 3302| 3312|
INC+2

(CAR) —& MR— (CCR1) 47 MR—= (CCR2) 57

E=UJ I E=UJ I E=UJ I

3403’| 3413|

MERGE INC+2
MR—=# ( ASSY/ST) o7 CAR) 5 ;—#MARL
E=UJ I E=UJ I

3342I 1076

INC+2
(CAR) 5 3=—#MARL (CCR1) g1 =—#IAR
E=UJ I E=UJ I
IF CC=1 SET
DOUT, TRAC

[3407] 3337]

(CCR1) o1 —TIC MR— (CCR2) , 5 @ @

E=UJ I E=UJ I
IF TIC, - SET STROBE
SET TIC FF
3300§ TIC 1022|
MR=——# (CCR1) ;4 STR=——t
I E=ESRV I

i
3315‘ 1067|

MERGE
MR=—# (ASSY/ST) 53 CSR—» (CCR2)(y
I
SERVICE COMPLETE
3313‘
DR=— ;CAR)
I

3-1



STATICIZING RR  FORMAT RCA 70/45 EO FLOW CHART

SHEET_ I _OF __|

1101 1100
INC+2 INC+2
(PC) p3—>MAR2 (PC) 5 3—MAR2
E=UJ 1 E=UJ b

lo103] mro7-1

SETCC-X
MR—OR, R
R-G

E=TA

0122| OR6=0

(PC) p3—MARL

012 3I OR5=0

SETF-MUR
(R2) , 3—UR

S-ABD
E=ES I
F T
FLPT.INST. NOT FLPT.
INST.

3-12



NO OPERATION

INSTRUCTIONS

1101|

INC+2
(PC) y 3—MAR2

E=UJ I

1lOU|

INC+2
(PC)  3—=MARL

E=UJ I

RR  FORMAT

[ ] I (00)

¥ (02)

1 (03

l0000] 430

0004|

BIR—=(BAD) 53

0006'

BIR—# (BAD) 53

E=UJ

T T

0103| MRO7=1

SETCC-X
MR—»OR, R

(Ol)I

I (0B)

l (oc)

0122| OR6=0

0002

0026|

0030

RCA 70/45 EO FLOW CHART

SHEET__1 OF __|

4

M_] OR4=0

SPER1-TUR
(R2)01—-—»UR,US

I (0D)
0032|

BIR—# (BAD) 3

I (OE)
j0034]

BIR— (BAD) ;3

l (0F)
0036

BIR—=# (BAD) ;3

(PC) 3—MARL BIR—=# (BAD) 53 BIR—#®(BAD) ;3 BIR—>(BAD) 3
T E=UJ E=UJ E=UJ
T IF NO EMULATOR
INSTALLED
y
0123| OR5=0 375
SETF-MUR
(R2) ,;—UR
S-ABD
E=ES I E=NOOP
F T

1126| OR2=0

PER2
(R2+1) 01—*UR

T-AB
I

o137]  or1=0

(U3) g;—UR

1131 OR3=0

Ol6l| OR3=0

0162| ORO=0

SETCC-X SETCC-X MERGE
DR—(U4) DR—= (U3) 002w (U3) o1
S-R2,R-G S-R2,R-G T-D
E=BJXO0 I GE737/36/37)
26/27/36/37
l T l T @5/35)
0117[
E=NOOP I

ST-ABD
E= I E=UJ E=UJ E=UJ
T F IF EMULATOR
INSTALLED
0163| OR3=0 0166' “orR2=0
PER2
DR—= (U3) (U3) 5 3—UR SPECIAL
OP CODES
G-1 T-AB
E=BJX1 I
T F

3-13



SET PROGRAM MASK SPM RR 04 RCA 70/45 EO FLOW CHART

SHEET __1 _OF __1I

0123

STAT

OOlOI OR5=0

(R1) 51 —S

E=EI




BRANCH AND LINK BALR RR 05 RCA 70/45 EO FLOW CHART

SHEET_1__OF __1I

| 0123I

STAT

0012|

DR=——s (U1)

0011

MERGE
s=2(PC) 1

E=UJ I

0334' R2=0

DR=—# (R1)

E=ET

@ O335|

(U1) —>

E=UJ I

0720' OR5=0

DR=——# (PC)

E=ET

3-15



BRANCH ON COUNT BCTR RR 06 RCA 70/45 EO FLOW CHART

SHEET _I OF __|

0123 I
STAT

0014 l

DR—» (U1)

oozs[
SETF-BSUB (IC)
00 ——8UR

S-AB

E=UJ

0744'

PER2
(R1) 33—

T-AB

0s15] ore=0

PER2
(R1) g1 —»
IR— (R1) 3
T-AB

los46]  Rr2=0

IR—— (R1) oy

END

0502} OR5=0

DR~ (PC)

E=ET

3-16



BRANCH ON CONDITION BCR RR O7 RCA 70/45 EO FLOW CHART

SHEET__ | OF |

0123I

STAT

0016|
TEST EO

E=EI
R2=0 l R1#CC

R27#0*R1=CC ‘l
@ [ 0017] (0407 ors=0

(R2) —

E=UJ I E=ET I

0720I OR5=0

DR~ (PC) @

E=ET

3-17



SET STORAGE KEY SSK RR 08 RCA 70/45 EO FLOW CHART

SHEET _ 1 OF__1

0123|

STAT

] 0020[

MPMR=——pTR

E=UJ

| 3471] 1rRO7=1

SETF-MUR
(R2) , ;—MARL

R-AB
I
T F

3470| ORO=0 3422 I

(R2) ,3—TR

E=PRIV I E=NOOP I

3475| IRx1=0(a)

MRt

| 3476, | 3474'

AR
FFemte TR (R1) , 3=——#MPMR

E=UJ I

3473 IIRxl=0 (2) 0021| OR5=0

MR—s (R2) 5 3=—#MPMAR

E=DW I E=ET




INSERT STORAGE KEY ISK RR 09 RCA 70/45 EO FLOW CHART

SHEET__ | _OF _|

0123[

STAT

0022|

MPMR—IR

E=UJ

3471' IR07=1

SETF-MUR
(R2) 5 3=—#MARL

R-AB

I

T F

3470| ORO=0 3422 l

(R2) ), —IR

E=PRIV I E=NOOP I

3473| IRx1=0(A)

3476| 3472|
GCON SPER1-MUR
FF—LeIR MPMR—UR
T-AB
E=UJ
0023
PERL
(R1)  3=—®UR
E=UJ

O336| OR5=0

IR—#(R1) ;3




s;lj"!;r‘\lls;()rz (:l\l-l- s;\l(: F‘F‘ ()‘\ RCA 76/45 EO FLOW CHART

SHEET _1__OF _1

0123|

STAT

0024| OR5=0

R——= (INT ST),3

E=EI

3-20



LOAD POSITIVE LPR RR 10 RCA 70/45 EO FLOW CHART

SHEET__1 OF __|

OlZBI

STAT

0040|

(R2) g]—UR, US

0041 Us=0

0044[ 0046 I

SPER2~-MUR SPER2-UR
(R2)  3e==tUR (R2) 23—UR

ST-AB ST-AB

0065I

(R2)Ol—>UR

E=UJ

lo24a] ora=0

PER2

(R1) 91—

IR—(R1) 3
T-AB

0215|

E=FOV

0260| OR5=0

SETCC-OR
IR=—t(R1) 1

E=EI




LOAD NEGAT'VE LNR RR ” RCA 70/45 EO FLOW CHART

SHEET__1 _OF __|

0123[

STAT

oog2]

(R2) g —UR, US

0043 Us=0

0044 046
SPER2~-MUR SPER2-UR
(R2) , ;—®UR (R2),, ,—#UR
ST-AB ST-AB

0065|

(R2) 9] —UR

E=UJ

0244| OR2=0

PER2

(R1) g1—

IR—=(R1) 53
N T-AB

T

0215|

E=FOV

0260| OR5=0
SETCC-OR
IR—.(Rl)Ol

E=EI
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l-()“[) l\r‘[) 1-E££;1- l.T.Fa F‘F‘ |E! RCA 70/45 EO FLOW CHART

SHEET__| OF__1

0123

STAT

0044|
SPER2-MUR
(R2) 3—UR

ST-AB

looes|

(R2) g —UR

E=UJ

lo2a4] or2=0

PER2
(R1) g;—=
IR—(R1) 3

T-AB

0215|

E=FOV

l0260] orS=0

SETCC-OR
IR—(R1) o1

E=ET

3-23



LOAD & COMPLEMENT LCR RR

13

. 0123]

STAT

[ooas]

SPER2-UR
(R2) p 3=—+-UR

ST-AB

0065[

(R2) o3 —UR

E=UJ

0244I OR2=0

IR—(R1)

E=EL

PER2

(R1) g1~
IR—(R1) 53

T-AB
T

0214

E=FOV
0260] OR5=0
SETCC-OR

RCA 70/45 EO FLOW CHART

SHEET OF _1



LOGICAL AND NR RR 14 RCA 70/45 EO FLOW CHART

SHEET __1 _OF__|

0123'

STAT

OOSOI
SETF-AND

S-AB

0057'
PER2
(R1) g 3=—br

E=UJ

0266[

(R2) o =——UR

0211] or2=0

PER2
(R1) g1 —
IR— (R1),4
T-AB

F

0260[ OR5=0

SETCC-OR
IR=——(R1) 5

E=EI

)



COMPARE LOGICAL CLR RR 15 RCA 70/45 EO FLOW CHART

SHEET_ _OF _|

0123[

STAT

0052'
SPER2-BSUB
(R1) 2 3=t

ST-AB

0063[

(R2) g1 =——#UR, US

E=UJ

OZ72I

PER2
(R1) g1 =

T-AB

0237’ OR5=0

SETCC-OR

E=EI

H
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LOG'CAL OR OR RR |6 RCA 70/45 EO FLOW CHART

SHEET__I OF __I

0123|

STAT

0054

SETF-OR

S~AB
0057I
PER2
(R1) 53—
T-AB
E=UJ
0266|
(R2) g;—UR
Olel OR2=0
PER2
(Rl)g1—*
IR—=(R1) 93
T-AB
F

0260 OR5=0
SETCC-OR
IR—(R1) ]

E=EI




LOGICAL EXCLUSIVE OR XR RR I7 RCA 70/45 EO FLOW CHART

SHEET__1_OF _1

0123'

STAT

0056I
SETF-EXOR

S-AB

0057I

PER2
(R1) 33—

E=UJ

0266|

(R2) g =——+UR

0211l OR2=0

PER2
(R1)o1—>
IR-—#(R1) 53

T-AB

F

0260[ OR5=0

SETCC-OR
IR=—(R1) 1

E=ET




LOAD LR RR I8

o123

STAT

m ORO=0

DR (R1)

E=EIL

RCA 70/45 EO FLOW CHART

SHEET__|

OF



COMPARE

CR

RR

19

0123[

STAT

loos2]

SPER2-BSUB
(R1) g 3—or

ST-AB

006 3]

(R2) g1 =——8UR, US

E=UJ

0272]

PER2
(R1) g1 —

T-AB

Jo237] ors=o

SETCC-OR

E=ET

RCA 70/45 EO FLOW CHART

SHEET __ I OF _ |
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l\[)[) ‘\FQ F‘F‘ l‘\ RCA 70/45 EO FLOW CHART

SHEET _I__OF _1

0123|

STAT

0064|

SPER2-BADD
(Rl)23—>
ST-AB
OOGS[
(R2) o =—UR
E=UJ
0. 44| OR2=0
PER2
(R1) g;—
IR— (R1) 53
T-AB
T
lo 15|
E=FOV
0260' OR5=0
SETCC-OR
IR— (R1)o1
E=ET

¢
u



SUBTRACT SR RR B

RCA 70/45 EO FLOW CHART

SHEET__1 OF __|

fo123]

STAT

| 0066'
SPER2-BSUB
(R1) 53—

ST-AB

0065

(R2) 01—*UR

E=UJ

0244[ OR2=0
PER2
(R1) 01>
IR~—=(R1) 53
T-AB

T

L0215

E=FOV

| 0260| OR5=0

SETCC-OR
IR—(R1) o1

E=ET
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MULTIPLY

MR

RR IC

0123

STAT

0070'

DR— (U3)

E=R

0067

(R1+1) =
DRy7—#—B2
S-R2
E=UJ

y

2000 l OR6=0
GCOY
1F—»G

2001 B2=1
SRL

—

306 7| BO=1

(U3) 3—>UR

S-R2

E=BJX0

F I T

SHEET

RCA 70/45 EO FLOW CHART

OF __1

[2010] oro=0

SPER2-BADD
(R1) y3—

ST-AB
E=BJx1

R2-1

SPER2~-BSUB
(R1) 23—

E=BJX1

ST-AB

3013’ OR4=0

(RL+1) — (u3) o) —UR
0——B2
G-1
E=BJX1
|T F F
3070 3oso| 6=00/80 [ s012]
PER2
(U3) —» 00— (R1) 53 (R1) gy —*
IR—(R1) 55
T-AB
I E=BJXO0
T | F
‘3071l B2=1 2011| B2=1 3073| BO=1 3075] R2LO 3077[ BO=1
SRA SRA SRA SRA SRA
DR—#(R1) 00— (R1) o1 (R1) —» IR—(R1l) g7 (R1) —&
DRg7—#—B2 DRo7—+—B DR(7~#—B2 DR £ (OV) ——B2 DRO7—#—B2
E=BJXL
IT ] F ]T IF F IT | T | F |F T
)| Iy i |
3074 GLO 3076I 3072! GLO
SR SRL SRL
(R1+1) —a (R1+1) —» (R1+1) =
B2—»—B0 B2-»—B0 B2—~»—B0
G-1 G-1 G-1
E=EI E=ETI
T

-



DIVIDE DR RR ‘D RCA 70/45 EO FLOW CHART

SHEET _I__OF_3

‘0123| M ov=1 2063 =1

SETCC-X SETCC-X
STAT 00=—+B, UR 00——B, UR
S-R2 S-R2
E=R E=R
F F ] T

oo72| [2062 I D=1 2062| D=1
SETF-X SLA SLA
DR—(U3) (U3) g;=—UR, US @ 2070 @ (U3) g3 —UR, US
X—e—B2 s3 X2

E=UJ

2065' 2067' ov=1l 2051| R2LO

SLL SLL
(R1+1l) = (R1+1) = (U2) =
B2=——a—0 B2 ——a—0
R-G G-1
I I
I T F T

| 2064[ ov=1 2066' 2060' G5=1 2050| R2LO

SETF-X SPER1-UR SLA
DR—— (U2) G-teUR (R1) —s DR—— (R1+1)
X—a—B2
ST-AB
E=BJX1 E=UJ

T [F ] F l T T
)
3061 I D=1 3061| D=1 3041| | 2041]

SLA SLA SLA
(R1) = (R1) — (R1) — (U1) =——n
X——a—B2 X =B 2 K et B 2
T-D
I I I I
T F
3060 D=1 3062' 3060 D=1 052
INC-1
DR—— (U1) IR—(U6) , 5 DR=—— (U1) DR—=(R1)
E=BJX0 E=UJ E=BJX0 E=DIVI

2073 I ov=1 2051I R2LO

SLL
éRl-»ng—-» (U2) —p
——

F L F
' 1
2074 I 2076' 2044] RZ=1 2046| ov=1

SLA SPER2-MUR SPER2 -UR SLL

(R1) g —IR, DS (U3) ,3—>UR (R1) 5 3—UR DR— (R1)

BO—e—B2 B2—e—0
ST-AB ST-AB S-R2

L T [F T

3055 l 2077' 2043 l 2045' R2LO

GooN PER2 PER2 SRL
17l (U3) g, —UR (R1) y;—UR (R1)—s
O—e—B2
T-AB R2-1 T-AB
E=Ug I E=EI

I____ T
2022]  ov=1 zosol R2LO

SLL
(R1+1) ——p DR=— (R1+1) @
B2 —a—B0

v [
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DIVIDE

DR

2014 US=IR07

(U3) 23—>UR

RR 1D

|

&

2053] Us=IRO7
(U3) 33— UR
I F T
2010| ORO=0 2012] ORO=0
SPER2-BADD SPER2-BSUB
(R1) 5 3=—®IR (R1) ) ;—=IR
ST-AB ST-AB
E=BJX1 E=BJX1
IF F
3011]
(U3) g3 —=UR
2020 5-R2
51 E=UJ
2016] G=00/80 [2054]  =00/80
SETF~-X PER2
(R1) g3 —IR (R1) g1 —»
: IR—(R1) 53
G-1 T-AB

E——

]T

2013|

2015I

2017|

2055|

RCA 70/45 EO FLOW CHART

SHEET _2 OF_3

SPER2-BADD SPER2-BSUB SIA SLA
(R1) y3—IR (R1) y3—=IR (R1) o —IR IR—(R1) gy
X—a—B2 X—a—B2
ST-AB ST-AB G-1
E=BJX1 E=BJX1 E=UJ
3030| GLO 2022| ov=1 3044| ov=1
SLA SIA
(U3) o3 —*UR (R1+1) — (R1+1) —
B2—a—US#IR07 B2—e—US=IR07
E=BJXO0 'E=BJXO
F IT IF lT
' v
[ — —
2075| G=00/80 2023l G=00/80 2033| IR=00
PER2 SETF-X
(R1) o — (R1) o —eIR
IR— (R1) 53
G-1 T-AB
F. | 3 F E‘ T F
2026| 2056| DS=0 2030| 2032| DS=0 2034|
SLA SIA SIA STA SPER2-MUR @
IR—(R1) o1 (R1+1) —s (R1) g3 —IR (R1+1) —» (R1) 5 3—UR
X——e-B2 B2—a—US=IR07 X—a—B2 B2-—@—US#IR07
. G-1 G-1 ST-AB
E=UJ E=UJ : E=UJ
F l T T l F
3053, ov=1 2027' RZ=1 3057| ov=1 2031| IR07=1 3033| RZ=1
SLA I SIA
(R1+1) —o IR— (R1) o1 (RL+1) —mem IR—(R1) o1 (R1) gy —1IR
B2-—@—US=IR07 B2—a~US#IR07
E=BJXO0 E=BJX0 E=BJXO0
F T F T ] T F F T T F
2042 2036 @ @
s3 s3



DIV|DE DR RR ID RCA 70/45 EO FLOW CHART

SHEET__3 OF _3

3033 2033
@ S2 S2

2014 US=IR07 2036 US=IR07
(U3) 23—UR (U3) ,3—UR
E=BJX1

F L F | T
} }

2013| 2015 3037 Us=0 3031[ Us=0
SPER2-BADD SPER2-BSUB SPER2-BADD SPER2-BSUB
(R1) 5 ;—IR (R1) 5 3—>IR (R1) y3—»IR (R1),,;—>IR
ST-AB| ST-AB ST-AB ST-AB
E=BJX1 E=BJX1
lF T J'I' F
3040 US=0
(U3)01———>UR
E=BJX1 E=BJX0
T l F T
2021 DS=0 2047| 2071|
PER2 PER2 GCON
2031 (R1) o1—> (R1) g —* 01-1»ur
S2 IR—>(R1) 73
T-AB T-AB
E=UJ E=UJ
J T F
2042 uUs=0 2024| Us=0 3032| RZ=1 3052]
SPER1-BADD
IR—(R1) gy IR—(R1) o1 (R1+1)23—>
ST-AB
E=BJXO0
T I F F lT T lF
3051 DS=0
PERL
(R1+1) 5 3—en
T-A
| J F T
3054l Us=0 3056|
PER2 PER2
(R1+1) 01— (R1+1) g1 —>
IR—(R1+1) 55 o IR—>(R1+1) 53
E=BJXO E=UJ I
F I T

2025| DS=0 ‘206l| 2035 SCAR=0

(R1+l)01—»IR (Rl+1)01-—>IR IR—(R1+1) 5;
|T | F J F T
—
2006| G=00/80 204o| IR0O7=1 2070| Us=IRO7 2072 IRO7=1
SRA SRL SETF-X SRL
(R1) —» (R1) —» IR—(R1+1) o1 (R1) —»
DRO7 —#—B2 B2——X B2—»—X
G-1 S-D|
=EI
T F F T lF T JT F

05 I G=00/80 2007| D=1

SRA

(RL) —» (U6) 3 —>C 2051
DRO7——B2 Sl
G-1

E=EI E=EL

T F F T
o =



ADD LOGICAL ALR RR |E RCA 70/45 EO FLOW CHART

SHEET_| __OF__|

0123'

STAT

0074'
SPER2-BADD
(R1) p 3 =—b

ST-AB

0065|

(R2) g3 ——+UR

E=UJ

0244' OR2=0

PER2

(R1) 0] =seoit

IR—#(R1) 53
T-AB

0227] ors=0

SETCC-OR
IR—(R1) 01

E=EI




SUBTRACT LOGICAL SLR RR IF RCA 70/45 EO FLOW CHART

SHEET_| OF _ 1 _

0123l

STAT

0076
SPER2-BSUB
(R1) 53—

ST-AB

0065|

(R2) g} —UR

E=UJ

0244, OR2=0

PER2
(R1) 91—
IR— (R1)23
T-AB

0227] ors=0

SETCC-OR
IR—s(R1) o]

E=EL

3-38



LOAD POSITIVE LONG

LPDR

‘ 0123|

STAT

0164] OR4=0
SPER1-UR
(R2) g1 —UR, US

“ ST-ABD
E=R I

T

0163i OR3=0

DR——(U3)

E=BJX1

RR 20

!

1126 OR2=0

0166 OR2=0

E=ET

PER2 PER2
(R2+l)01—>UR (U3) ,3—UR
T-AB G-1 T-AB
I I
T T
1125 0135| ORO=0
PERL SLL
(R2+1) , ;—UR DR—=(R1)
BO—e-B2
T-AB
E=UJ I E=BJX1
T
0136| D=1 1136/ OR1=0
PER. SETCC-2
DR— (R1+1)
T-AB

1133| SCAR=0

SRL
(R1) —>
0—e»—B2

E=ET

F

[

1142 OR2=0
SETCC-0

E=EI

R

RCA 70/45 EO FLOW CHART

SHEET.

OF



LOAD NEGATIVE LONG LNDR RR 2I RCA 70/45 EO FLOW CHART

SHEET __| OF __|

0123|

STAT

0164 OR4=0
SPER1-UR
(R2) 5} —UR, US

ST-ABD
E=R I

0163| OR3=0

DR——=(U3)

E=BJX1

1126| OR2=0 0166| OR2=0

PER2 | PER2
(R2+1) 57 —UR (U3) 5, 3—UR
T-AB G-1 T-AB
I I
T T

ll25| 0135] ORO=0

PER1 SLL
(R2+1) 5 3—UR DR—(R1)
BO—e—B2
T-AB
E=UJ I E=BJX1

0136 D=1 ' ll34l OR1=0

PERL SETCC-1
DR— (R1+1) ¢-2s B, UR
T-AB
E=ET
F T

1143 SCAR=0

SRL
(R1) —»
B2 —»—X

E=EL

| F [

1142 OR2=0
SETCC-0

E=ET




LOAD AND TEST LONG LTDR RR 22 RCA 70/45 EO FLOW CHART

SHEET__1__ON__|

Ol23|

STAT

0164 OR4=0
SPER1-UR
(R2) j;—UR, US

ST-ABD
E=R I

0163 OR3=0

DR—# (U3)

E=BJX1

1126| OR2=0 0166 OR2=0

PER2 PER2
(R2+1) o] =——sUR (U3) 53— UR
T-AB G-1 T-AB
I I
T T

1125 I 0135 ORO=0

PER1 SLL
(R2+l)23—>UR DR=—= (R1)
BO—e—B2
T-AB
E=UJ I E=BJX1

0136| D=1 1136 OR1=0

PER1 SETCC-2
DR=— (R1+1)

T-AB
E=ET

1145 l Us=0

SRL
(R1) ==
BO=—gp=B2

}

| 1146 SCAR=0 1154 SCAR=0
SETCC-1 SETCC-2
E=EI E=EI
F T IF T

ll42| OR2=0

SETCC-0

E=ET

I
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LOAD COMPLEMENT LONG LCDR RR 23 RCA 70/45 EO FLOW CHART

SHEET__ 1 _OF__1

0123l

STAT

0164| OR4=0

SPER1-UR
(R2) y; —®UR, US

ST-ABD
E=R I

0163|« OR3=0

DR—(U3)

E-BJX1

1126 OR2=0 0166 OR2=0

PER2 PER2
(R2+1) o] —UR (U3) ,3—»UR
T-AB G-1 T-AB
I I
T T
1125| 0135 ORO=0
PER1 SLL
(R2+1) 23—>U'R DR— (R1)
BO—e—B2
T-AB
E=UJ I E=BJX1

0136 D=1 1134| OR1=0

PERL SETCC-1
DR—# (R1+1) ¢l B, UR
T-AB
E=EI
F F

1141 us=0

SRL
(R1) =
0—»—B2

F | T

I

1154| SCAR=0 ‘usol SCAR=0
SETCC-2 SRL
DR—(R1)
BO—s—B2
E=EI E=EL

F [T F ]T

1142 OR2=0
SETCC-0

E=EI

u—-——ll




HALVE LONG HDR RR 24 RCA 70/45 EO FLOW CHART

SHEET__ | OF |

0123 0166 OR2=0
PER2
STAT (U3) 53—®UR
G-1 T-AH|
I
F
0164 OR4=0 0137 OR1=0
SPER1-UR
(R2)01—>UR,US (U3) gp—>UR
ST-ABD
E=R I
T T
0163I OR3=0 0162| ORO=0
MERGE
DR— (U3) 00&—(u3)
E-BJX1 I
T T
1126 OR2=0 0165
PER2 SRL
(R2+1)Ol-——>UR DR—— (R1)
O—e—B2
T-AB
I E=UJ
F
1131| OR3=0 1152 D=1
SETCC-X MER%E
DR—(U4) UR—»(Rl)O:L
S-R2,R-G
E=BJX0 E=EI
| F
1127 OR3=0
SETF-X
(U4) —»
s-D
E=BJXO0 T
T
0132| D=1
SRL
DR—(R1+1)
B2 ——X
E=ET




LOAD LONG LDR RR 28 RCA 70/45 EO FLOW CHART

SHEET_1 OF_|

0123 0154 OR1=0

MERGE
STAT 002 (U3) )

E=BJX1

0164| OR4=0 llSlI ORO=0

SPER1-TUR SETCC-X
(R2) g3 —>UR, US (R1) 91— IR, DS
ST-ABD R2-4
E=R I I
T T

Ol63| OR3=0 116 OI US=IR0O7

SPER1-BADD
DR— (U3) DRy] —
RT-AB
E=BJXL
F F T
113o| 1161] or2=0 OR2=0
GCON
(R2+1) —» 8001w (U8) 54 00— (U8)
I
T T
1131 or3=0 ll44|
SETCC-X
DR——(U4) (U3) —»
S-R2,R-G
E=BJX0 E=UJ I

[

3207

DR— (R1)

E=UJ

l11s3]  p=1

MERGE
L (R1) o)

E=ET

112 7l OR3=0

SETF-X
(U4) —»

E=BJX0 I

0136[ D=1

PERL
DR— (R1+1)

T-AB

E=ET

3-44



COMPARE LONG

CDR RR 29

RCA 70/45 EO FLOW CHART

JT

2166' OR4=0

MERGE

002 (ul) g

1104'

MERGE

002 (U1) 1

T e—

SHEET | _OF _2
‘0123|
STAT
ole4l OR4=0
SPER1-UR
(R2) g —»UR, US
ST-ABD
E=R I
T
0163| OR3=0
DR——(U3)
E=BJXL
F
113 0154| OR1=0
MERGE
(R241) ==t 00— (U3) 51
I E=BJX1
T
1131| OR3=0 1151| ORO=0
SETCC-X SETCC-X
DRt (U4) (R1) g1 —IR, DS
5-R2,R-G R2-4
E=BJX0 I
IF F
1170| US=IRO7
SPER1-BSUB
DR-—»(Ul)01
RT-ABD
IF T
1157| IR07=1 ‘1107| TRO7=1
GCON
802w (u8) 5, 00— (U8) 3
IF T T F
‘1162| OR2=0 ‘1164l OR2=0 1172] OR2=0 1174| OR2=0
SPER1-UR SPERL-MUR SPERL-UR SPER1-MUR
IR—#UR IR——UR IR—#UR IR—UR
RT-B RT-B RT-B RT-B
T LT T T
; 1
1173 1175| 1177] OR4=0 117 OR4=0
SETF-BADD SETF-BSUB SETF-BADD SETF-BSUB
IR—G IR—»G TR—8G TR—G
R-D R-D
E=UJ E=UJ
T

3-45



COMPARE LONG

CDR RR

ET©®

2101 | G=00/80

(R1+1) —

JT F

2112 l D=1

l2110] =1

29

RCA 70/45 EO FLOW CHART

SHEET_2 OF_2

SETCC-X SETCC-X
DR—(U2) DR—(U2)
R2-1 G-1
LT F lT
2145| R2LO 2147| R2LO
SRL SRL
(Ul) —» (U3) —
0—»—B2 O0—»—B2
R2-4 R2-4
J T F T I F
2140 G=00/80 2136 2132 G=00/80 2l34|
SRL SRL SRL SRL
(U2) —> (U2) —» (U4) —» (U4) —»
B2—e—X B2 ——X B2 ——X B2 =—#—X
G-1 G-1
T [= | T LF 1
2143 2144} DS=0
SETCC-X PER2
(U4) 3 —UR (U1) 53—
S-R2,R-G R2-4 T-AB
E=UJ
T _[ F
3214, 2173| Us=0 2175[ Us=0 2137 Ds=0
SPER2-X SETCC-2 SETCC-1 SPER1-BADD
(U2) 53— (U3) ) —»UR (U3) g —UR (U8) g1 —
ST-ABD R2-4 R2-4 RT-AB
E=UJ E=BJX1 E=BJX1 E=BJX1
T B 1B T T rF
' :
3151 R2LO 3140 ORO=0 3150 OR0=0 3156 OR1=0 3160| OR1=0
PER2 PER2 SETCC-1 SETCC-2
(U4) 5 —>UR (Ul) 91— (Ul) g1— IR—(U8) 5 IR—(U8) g1
TR—(U1) 55 IR—(U1) 53
T-AB T-AB
E=BJXO0 E=BJX0 E=BJXO0 E=ET E=ET
T IF B l'I‘ T
2172] OR1=0 2157] Rz=1 2161| Rz=1
PER2 SETF-MUR SETF-X
(U2) g —> IR— (Ul) o3 IR—(U1) oy
IR—(U2) 55
T-AB R-B R-D
" - [ - [”
| 2131[ B=1 2124| OR1=0 2122| SCAR=0 2114] OR1=0
PER1-4BS GCON SETCC-0
(U3) ,,—UR (U1) g —>UR 80——UR (U8) o1 —>UR
S-R2
E=UJ E=EI E=EL
| T F I T T
2135 OR1=0
SETCC-X

(U8) g —#UR, US

S-R2

E=ETI

T



ADD NORMALIZED LONG

0123‘

STAT

[o163] ~ora=o
SPER1-UR
(R2) j;—®UR, US

E=R

ST-ABD|

I

ANDR

RR 2A

S

0163| OR3=0

DR—= (U3)

E=BJX1

:

[0154] or1=0

MERGE
00—=+(U3) g1

S=BJXL

11471

SETCC-X
(R1) o) —IR,DS

R2-4

| 1156I US=IR07
SPER1-BSUB
DR— (U1) 47

RT-ABD]

I
F "[ T

1130|

(R2+1) =

1165

Geon
802w (U8) 55

[1131]  or3=0

SETCC-X
DR— (U4)

S-R2,R-G
E=BJXO0

I

IRO7=1

IEEE|

DR— (U8)

!

1155 IRO7=1

DR—— (U8)

RCA 70/45 EO FLOW CHART

SHEET__| OF_3
ll66l ORO=0
SPER1-MUR
IR—»UR
RT-B
T

1177 ora=o

SETF-BADD
IR~—»G

JT

E=UJ I
—I F | T [T [ F
3212' 1112 orO=0
SPER1-BSUB SPER1-MUR
DR 3—— IR—UR
IR—UR
RT-B RT-B
I
T
3213' 112 1171| OR4=0
SPER1-BADD SETF-BSUB
DR(1 ~— UR—= (U8) ;1 IR—G
—sUR
= RT-A
E=UJ
T
0106| OR0=0 1132| ORO=0 1104
SPER1-UR M.E%GE
IR— (U8) g1 TR—=UR 00&—(U1) o
RT-B
E=BJX1 E=UJ
T T
1175] 1173| 2101| 6=00/80
[ sETF-BSUB SETF-BADD
IR—®G IR—G (R1+1) —o
R-D R-D
E=UJ E=UJ I
F | T
2106| OR4=0 ‘2110| p=1
MERGE SETCC-X
002 (U1} ;) DR— (U2)

G-1

)

2112] o1

SETCC-X
DR~ (U2)

R2-1

3-47



ADD NORMALIZED LONG ANDR RR 2A

&) &

2145I R2LO 2147 R2LO

SRL

RCA 70/45 EO FLOW CHART

SHEET_2 OF _3

SRL
(Ul) —» (U3) —»
0—e—B2 0—e—B2
R2-4 R2-4
F T F T

! :

2136 2140] G=00,/80 2134 2132]  G=00/80
SRL SRL SRL SRL
(U2) — (U2) —» (U4) —» (U4) =
B2—4—X B2——X B2——X B2—e—X
G-1 G-1
[ B 1 T I [r I T
r —
[214 2144] Ds=0
SETCC-X PER2
(U4) 3 3—>UR (v1),, ,—>
S-R2,R-G R2-4 T-AB
E=UJ
T F

32l4| 2173 Us=0 2175| Us=0 2137I DS=0
SPER2-X

SETCC-2 SETCC-1 SPER1-BADD
(U2) 53— (U3) g—>UR (U3) g3 —=UR (U8) o, —*
ST-ABD R2-4 R2-4 RT-AB
E=UJ. =RJX1 E=BJX1 =BJX1
T | r F T ™

| T
' !
3 51I R2L0O 3140 ORO=0 3150' ORO=0 3156 OR1=0 3160I ORl?O

PER2 BER2 [ sETcc-1 SETCC-2
(U4) ,, —>UR (U1) gy = (U1) g —> IR—(U8) o1 IR—— (U8) o
IR— (Ul) 53 IR—(U1l)23
T-AB T-AB
E=BJXO E=BJX0 E=BJX0 E=EI E=EI
T T T l F F

2172' OR1=0 2157| RZ=1 2161 RZ=1 3141l OR4=0

PER2 SETF~MUR SETF-X SPER2-UR
(U2) gy — IR—(UL) ) IR—(ULl) (R) —»UR
IR—(U2) 53
T-AB R-B R-D)| R2-1 ST-AB
F F T T F T

2125| 2124 OR1=0 E 2122| SCAR=0 | 3162! R2=0 3164'

PER1-4BS GCON SETCC-X SETCC-X
IR— (U2) oy (U1) o) —»UR 80——#=UR IR=—— (R) IR— (R1+1) 53
S-R2 R2-1 R2-1 T-D
I E=EI |_E=BJXO E=UJ

F F I JT F I

2154| OR1=0 2133| RZ=1 2135 OR1=0 2141[ D=1
SETF-X

SETCC-X SETCC-X SPER2-X
DR—(R1+1) (U8) g3 —+UR, US (U8) o1 —UR, US (R)—UR
S-R2 R-D S-R2 R2-1 ST-AB
E=ET E=BJX1
F F Lr F F T

2131]  B=1 2160 5170 [3142]  or1=0
S3

SETF-X

SETCC-X
(U3) ,;—®UR (U1) —» IR— (R1+1) g
R-B R2-1 T-BD

E=UJ I E=BJX0
I T I F
3123| OR1=0

SETCC-X
DR— (R1)

R2-4

3-48



ADD NORMALIZED LONG ANDR RR 2A RCA 70/45 EO FLOW CHART

SHEET_3 OF_3

217o| G=00/80 =

SPER1-MUR

(ul) 01— UR

R2-2 RT-B

E=BJX1 I
T

3157| OR2=0

PER1-4BS
DR——= (R1) ._4

R2-1 T-D
T
3106' RZ=1 2114 OR1=0
SETCC-X SETCC-0
(U8) g1 —IR (U8) g —UR
R-G
E=ET

T L F F
3137 OR4=0 3263'

3123 MERGE
52 wr—Le (U1) 1
E=UJ I

3136| 3132' B=1 3176| OR4=0 3110| 3236'

STL SLL SRL GCON SLL
(R1+1) = (R1+1) — (R1) —» 40-2wUr DR— (R1)
B2—a—0 B2—a—0 O0——B2 B2—a—0
G-1 T-BD T-B

E=UJ

IT F T

3143' G4=0 3155 R21=0 3165[ R2L0 3231 OR1=0 3233'

SLL SLL SRL SPER1-BADD SRL

(R1) —» (R1) —» (R141) —> (Rl)ol—’IR (R1) —»
X—a—B2 X—e—B2 B2——X O—p—B2
R2-1 R2-1 R2-4 RT-AB} R-G

E=ET E=SIGE

F IF T | F T F
3114 3134 OR1=0 3232 US=IR07

PER1-4BS SPER1-MUR SETCC-3
(R1) g —B, UR (R1) o;—>UR
G-1
F F T

3l47| RZ=1 3167| RZ=1 3237] G=00/80 3215' G=00/80

SE'gCC—X GCON SPER1-BADD SETCC-0
c2»UR FF-0sUR IR—(R1) (] 00— (R1) 57
T-D RT-AH
E= E=EL
T F

lT F T F

3112] R21-0 3172 3230 3220! OR4=0
SPER1-BADD SPER1-BSUB SETCC-X @
(U8) 5 —* (U8) 91— IR—(R1) o] 00— (R1) 55

RT-AB RT-AB R-G
E=EQV

T r T
3121| US=IR07 3275| OR1=0

MERGE SETCC-X

IR—(R1) g1 DR—(R1+1)
R-G

E=EI E=EUN

T ‘ F l
© s-s9




SUBTRACT NORMALIZED LONG SNDR RR 2B RCA 70/45 EO FLOW CHART

SHEET_1 __OF_3
0123| 0154| OR1=0
MERGE
STAT 002 (U3) ¢y
E=BJX1
F
o 64| OR4=0 1147|
SPERL-UR SETCC-X
(R2) y; —»UR, US (R1) y; —IR,DS
ST-ABD R2-4
E=R I I
T
0163] OR3=0 1156 US=IR07
SPER1~BSUB
DR—(U3) DR—(U1) 47
RT-ABD
E=BJX1 I
1130| 1165 1153] IRO7=1 1155| IRO7=1
GCON
(R2+1) — 809l (U8) 53 DR— (U8) DR—(US)
I E=UJ I
e [ K |
P ! |
1131' OR3=0 3212| 1112[ OR0=0 1166| ORO=0
SETCC-X | SPER1-BSUB SPERL-MUR SPERL-MUR
DR——(U4) DRy 3—* IR—»UR IR—UR
IR—UR
S-R2,R-G RT-B RT-B RT-B
E=BJX0 T .

3213| llZl] ll77| OR4=0 ll7l' OR4=0

SPER1-BADI SETF-BADD SETF-BSUB
DRo1— UR—#(U8) o1 IR—>G IR—G
IR—»UR

RT-A
E=UJ

T IT

0106| ORO=0 1132| OR0O=0 1104

SPER1-TUR MERGE
IR (U8) o1 IR—UR 00— (U1) g1
RT-B
E=BJX1 E=UJ
F P
1173] 1175| 2101] G=00,/80
SETF-BADD SETF-BSUB
IR—G IR—G (R1+1) —»
R-D R-D
E=UJ E=UJ I
I F T
2106] OR4=0 2110 D=1 2112 D=1
MERGE SETCC-X SETCC-X
ooJL>(U1)Ol DR— (U2) DR— (U2)
G-1 R2-1

T

3-50



SUBTRACT NORMALIZED LONG SNDR RR 2B RCA 70/45 EO FLOW CHART

SHEET_2 OF _3

2145 I R2LO 2147| R2LO
SRL

SRL

(U1) —» (U3) —»
O0—e—B2 O~—B2
R2-4 R2-4

F T F L
2136 2140] @=00/80 2134 2132| G=00/80

SRL SRL SRL SRL
(U2) —» (U2) — (U4) ——s (U4) —»
B2 ——X B2 —e—X B2——X B2—e—X

G-1 G-1

Ir L T [ Jr I T
143 2144' DS=0
SETCC-X PER2
(U4) , ;—UR (U1) 3 —»
S-R2,R-G R2-4 T-AB]
E=UJ
T F

} g

3214 l73| Us=0 2175| Us=0 2137| DS=0

SPER2-X SETCC-2 SETCC-1 SPER1-BADD
(v2),,—» (U3) g —UR (U3) g3 —UR (u8) g1 —

ST-ABD R2-4 R2-4 RT-AB
E=UJ E=BJX1 E=BJX1 E=BJX1

T | F F T T F
| L 1
3151| R2LO 3140 ORO=0 3150l ORO=0 3156[ OR1=0 3160] OR1=0

PER2 PER2 SETCC-1 SETCC-2
(U4) o) —>UR (U1) g;—> (Ul)o1—> IR—(U8) g1 IR—(U8) o
IR—(UL) 53 IR—(U1) 4
~AB T-AB
E=BJXO0 E=BJX0 E=BJXO0 E=EI E=EI
T IF IF LF F
]

h l

OR1=0 2157| RzZ=1 ] 2161' RZ=1 314]_| OR4=0

SETF-MUR SETF-X SPER2-UR
(U2) g —> IR—(Ul) gy IR—(Ul) oy (R) —»UR
IR— (U2) 55
T-AB R-B R-D R2-1 ST-AB
F F T F T

2125 I 2124 OR1=0 2122' SCAR=0 3162 R2=0 LMI

PER1-4BS GCON SETCC-X SETCC-X
IR—(U2) o (Ul) g3 —UR 80-2—eUR IR~ (R) TR— (R1+1), 5
S-R2 R2-1 R2-1 T-D
I E=EI E=BJXO0 E=UJ
F F J J T F
E154| OR1=0 2133| Rz=1 2135| OR1=0 2141] D=1
SETCC-X SETF-X SETCC-X SPER2-X
DR— (R1+1) (U8) y; —UR, US (U8) g3 —®UR, US (R) —®UR
S-R2 R-D S-R2 R2-1 ST-AB
=EI E=BJX1
F F T F F T

2131[ B=1 2160| 217 3142| OR1=0

SETF-X 83 SETCC-X
(U3)23—>UR (UL) —s ]:R—-»(Rlﬂ)01
R-B R2-1 T-BD
E=UJ E=UJ I E=BJXO0

I T F
3123I OR1=0

SETCC-X
DR— (R1)

R2-4

T o

@ 3.5'



SUBTRACT NORMALIZED LONG SNDR RR 2B RCA 70/45 EO FLOW CHART

SHEET_3 OF_3

2170] G=00/80
SPER1-MUR
(Ul) g3 —UR
R2-2 RT-B
E=BJX1 I
T
3157]  or2=0
PERL-4BS
DRt (R1)
R2-1 T-D
T
3106 RZ=1 ‘2114| OR1=0
SETCC-X SETCC-0
(U8) g1 —1IR (U8) 5 —»UR
R-G
E=EI
T L F
3137) OR4=0 3263'
MERGE
3123 UR——(U1) 5
s2
E=UJ I
T
3136' 3132| B=1 3176[ OR4=0 3110| ‘3236|
SLL SLL SRL GCON SLL
(R1+1) —e (R1+1) = (R1) = 40-2pUR DR=——t> (R1)
B2—a—0 B2—e—0 O—w—B2 B2—e—0
G-1 T-BD T-B
E=UJ
|T F T
3143] G4=0 3155| R21=0 3165[ R2LO 3231| OR1=0 3233|
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3172| 3230
SPER1-BSUB SETCC-X
(U8) S IR—(R1) o
RT-AB R-G
E=EQV

I

RCA 70/45 EO FLOW CHART

SHEET__3 OF _3

2114I OR1=0

SETCC-0
(U8) 5 —UR

E=EI

3263
MERGE
VRS (U1) g1

E=UJ I

3 236[

SLL
DR——>(R1)
B2—a—0

3233

SRL

(R1) —p=
O—p—B2
R-G
E=SIGE

3215|

SETCC-0
00— (R1)
0l

G=00/80

3-63



SUBTRACT UNNORMALIZED LONG SWR RR 2F RCA 70/45 EO FLOW CHART

SHEET _! _OF_3

0123| 0154 I OR1=0

MERGE
STAT 009 (u3) o1

E=BJX1

0164 | OR4=0 1147 |

SPER1-OR SETGC-X
(R2) g —UR,US (R1) oy ~+IR,DS
ST-ABD R2-4
E=R I I
T

0163 ' OR3=0 1156 I US=IR07

SPER1-BSUB
DR——=- (U3) DR—#(U1) 57
RT~ABD
E=BJX1 I
F T

1130 I 1165| 1153 I IR07=1 llSSI IR07=1

GCON
(R2+1) — 5001 (U8) 55 DR—— (U8) DR—— (U8)

|F 1 B B
‘ l
1131 | or3=0 [3212] 1112] ORO=0 ll66l ORO=0

I E=UJ I

SETCC-X SPER1-BSUB SPER1-MUR SPER1-MUR
DR— (U4) DR2 3—— IR—UR IR—#UR
IR —UR
S-R2,R-G RT-B RT-B RT-B
E=BJXO I

[—. F F
3213 llZlI 1]_77| OR4=0 1171 OR4=0

SPER1-BADD SETF-BADD SETF-BSUB
DRy — UR——(U8) o1 IR—G IR—G
IR —-UR
RT-A
E=UJ
~ T I T

0106| OR0=0 113 2] ORO=0 1104

SPER1-UR MERGE
IR—(U8) o1 IR—»-UR 002—s (U1) o
RT-B
E=BJX1 E=UJ
F F

ll73| | 1175’ 2101l G=00/80

SETF-BADD SETF-BSUB
IR—8G IR—»G (R141) ——pr

R-D R-D
E=UJ E=UJ T

2106' OR4=0 2110| D=1 2ll2| D=1

MERGE SETCC-X SETCC-X
00=—+(U1) 5, DR— (U2) DR— (U2)
G-1 R2-1

[+ Il T
& @ &

3-64



SUBTRACT UNNORMALIZED LONG SWR RR 2F RCA 70/45 EO FLOW CHART

SHEET_2 OF__3
2110
Sl

&l R2LO llﬂl R2L.O

SRL SRL
(U1) —» (U3) —
O—»—B2 O0—e—B2
R2-4 R2-4
F T F T

} B

2140| G=00/80 2134[ 2132| G=00/80
SRL SRL SRL
(U2) —— (U4) —» (U4) —»
B2——X B2——X B2——X
G-1 G-1
[ [ r lT L IB |T
J R
| 2143| 2144 I DS=0
SETCC-X PER2
(U4) p3—UR (ul) 23—
S-R2,R-G
E=UJ R2-4 T-AB
T I F

3214! 2173 uUs=0 2175’ Us=0 2137 I DS=0

SPER2-X SETCC-2 SETCC-1 SPER1-BADD
(U2) ,3— (UB)Ol——>UR (U3) y;—>UR (U8) 51—
ST—-ABD R2-4 R2-4 RT-AB|
=UJ E=BJX1 E=BJX1 E=BJX1
T F B T T F

3151I R2LO 3140 ORO=0 MJ ORO=0 31 OR1=0 3169] OR1=0

PER2 PER2 SETCC-1 SETCC-2

(U4) g; —UR (U1) g — (V1) o —> IR—(U8) o) IR—(U8) oy
IR—(U1) 53 IR—(UL) 54
Tl -,
E=BJXO0 E=BJXO AB E=BJXO T-AB E=EI E=EI
T F l F l F F
y |
2172 OR1=0 2157 RZ=1 216l| RZ=1 3141 OR4=0
PER2 SETF-MUR SETF-X SPER2-UR
(U2) s IR—»(Ul)OZL IR—»(Ul)01 (R) —UR
IR—(U2) 23
T-AB R-B R-D R2-1 ST-AB
F F T F T
2125] 2124 OR1=0 2122 SCAR=0 3164[
PER1-4BS GCON SETCC-X
IR—e (U2) o1 (U1) o —UR 80-2%UR IR—(R) IR— (R1+1) 53
. S-R2 R2-1 R2-1 T-D
E=ET E=BJXO E=UJ
F F L l T F I
2154| OR1=0 2135 OR1=0 2141| D=1
SETCC-X SETCC-X SPER2-X
DR——# (R1+1) (U8) j;—UR, US (R) —#UR
S-R2 R-D S=R2 R2-1 ST-AB]
E=EI E=BJX1
F F E B F T
2131| B=1 2160 3142 OR1=0
SETF-X SETCC~-X
(U3)23——->UR (U1) —» @ IR—(R1+1) )
R-B R2-1 T-BD
E=UJ I E=BJXO

S [
3123 | OR1=0

SETCC-X
DR— (R1)

R2-4

F

@ 3-65



SUBTRACT UNNORMALIZED LONG

SWR RR

3123
S2

2F

RCA

2170 I G=00/80

SPER1-MUR
(Ul) 01— "UR

70/45 EO FLOW CHART

SHEET_3 OF _3

R2-2 RT-B
E=BJX1 I
T
3157 | OR2=0
PER1-4BS
DR———#(R1)
R2-1 T-D
F
3130| D=1 2114| OR1=0
SETCC-X
(U8) —=IR (U8) ——sUR
0l 0l
[E=EI
T F
3121| US=IR07 3263|

MERGE
1RE—>(R1)(;

MERGE
RS (U1) o1

E=ET E=UJ T
) |—.‘
3176' OR4=0 B110 3236l
SRL GCON SLL
(R1) —» 40——UR DR—(R1)
O——B2 B2~a— 0O
E=UJ
T
3165 R2LO 3231' OR1=0 3233,
SRL SPER1~BADD SRL
(R1+1) ——a (R1l) ——IR (R1) —
B2——X o1 0—s—B2
R2-4 RT-AB R-G
E=SIGE
__I F T F
3134 ORL=0 3232[ US=IRO7
SPER1-MUR SETCC-3
(Rl) —»UR
o1
G-1
F F
3167| RZ=1 3237 G=00/80 3215' G=00/80
GCOIg SPER1-BADD SETCC-0
FF—#UR IR—(R1) o1 00— (R1) o0
RT-AB
E=EI E=EI )
T F T
3172| 3230
SPER1-BSUB SETCC-X
(v8)  — TR—e(R1) | @
RT-AB R-G
E=EOV

I




LOAD POSITIVE SHORT LPER RR 30 RCA 70/45 EO FLOW CHART

SHEET __I__OF __|

0123

STAT

0164' OR4=0
-

SPER1~-UR

(R2) j —UR,US

ST~-ABD
E=R I

lote1]  or3=o

SETCC-X
DR~—(U3)

S-R2,R-G T-D

0166| OR2=0

PER2
(U3) ,3—»UR
G~1 T-AB
I
T

ll36l OR1=0

SETCC~-2

ll33l SCAR=0

SRL
(R1) —»
O—e—B2

E=ETI
F l T

1142 OR2=0
SETCC~0

E=ET

G

3-67



LOAD NEGATIVE SHORT

LNER

RR 3l

0123

STAT

0164| OR4=0

SPER1-UR
(R2) 1 —UR, US

ST-ABD
E=R I

Ol6l| OR3=0

SETCC-X
DR— (U3)

S-R2,R-G T-D

Ol6§| OR2=0

PER2
(U3) ,3—UR

0135 OR0=0

SLL
DR— (R1)
BO—a—B2

E=BJX1

ﬁ] OR1=0

SETCC-1
c-wB, UR

1143 SCAR=0

SRL
(R1) —»
B2—e—X

E=ET

1142 OR2=0
SETCC-0

E=ET

4

.

RCA 70/45 EO FLOW

SHEET__I__OF

CHART

3-68



LOAD AND TEST SHORT

LTER

RR 32

01231

STAT

0l64 OR4=0

SPER1-UR
(R2) g3 —UR, US

ST-ABD
E=R I

0161| OR3=0
SETCC-X
DR—(U3)

S-R2,R-G T-D

lo166]  oma=0

PER2
(U3) , ;—=UR

0135 ORO=0
SLL
DR—= (R1)
BO—e—B2

E-BJX1

1136 OR1=0
SETCC-2

Eﬁl Us=0

SRL
(R1l) —»
BO—»—B2

!

1146 SCAR=0
SETCC-1

1154| SCAR=0

SETCC-2

E=ET

1142 OR2=0
SETCC-0

E=EI

RCA 70/45 EO FLOW CHART

SHEET _|__OF __1



LOAD COMPLEMENT SHORT LCER RR 33

RCA 70/45 EO FLOW CHART

SHEET_t OF 1

0123I

STAT

o164]  ora=0
SPER1-TR
(R2) o} —UR, US

ST-ABD
E=R I
F
0lé6l] OR3=0
SETCC-X
DR— (U3)
S-R2,R-G T-D
T
0166 OR2=0
PER2
(U3) 53—+ UR
G-1 T-AB

0135  oRO=0

SLL
DR— (R1)
BO—e—B2

E=BJX1

SETCC-1
c-LeB, UR

114}] us=0

(R1) =
O—e—B2

F ]T

!

1154| SCAR=0 1150| SCAR=0
SETCC-2 SRL
DR— (R1)
BO—»—B2
E=E E=ETI

F T IF T

[1142]  oRre=0

SETCC-0

E=EI

G

3-70



HALVE SHORT HER RR 34 RCA 70/45 EO FLOW CHART

SHEET__ | oF__1I

l0123] 0166| OR2=0

PER2
STAT (U3) , 3 —UR
G-1 T-AB
I
F
0164| OR4=0 0137] OR1=0
SPER1-UR
(R2) g —UR, US (U3) 4, —=UR
ST-ABD
E=R L
F T

0l6l OR3=0 0162[ ORO=0

SETCC-X MERGE
DR—(U3) 00—=—(U3) o1
S-R2,R-G T-D

IE__________‘ T

1152| D=1

MERGE
vr—Le (R1) o1

E=ET




LOAD SHORT LER RR 38 RCA 70/45 EO FLOW CHART

SHEET_ I _OF_ 1

0123| 0154| OR1=0

MERGE
STAT 00=—(U3) 01

E=BJX1

0164' OR4=0 1151! ORO=0

SPERL-UR SETCC-X
(R2) j;—®UR, US (R1) g1—IR, DS
ST-ABD R2-4
E=R I I
F T

0le ll OR3=0 1160l US=IRO7

SETCC-X SPER1-BADD
DR— (U3) DRy =
S$-R2,R-G T-D RT-AB

l F T
1161 OR2=0 1163I OR2=0

GCON
802l e (U8) 53 00— (U8) , ,

ll44l

(U3)—>

E=UJ I

DR— (R1)

E=UJ

1152| D=1

MERGE

URZ—(R1) (1

E=ET

3-72



COMPARE SHORT

CER RR

39

SHEET_! OF_2

RCA 70/45 EO FLOW CHART

0123| 1111| A=1
SLL
STAT (Ul) —»
B2—a—0
T-A
T F
0164| OR4=0 0154| OR1=0 lll6| 112d G=00/80
SPER1-TR MEléGE SLL SLL
(R2) j; —UR, US 00=—(U3) 51 (Ul) — (U1) —»
B2 —e—0 B2—e—0
ST-ABD G-1 T-D G-1
E=R I E=BJX1
F T I F l T
0161] OR3=0 1151] ORO=0 1113 A=1
SETCC-X SETCC-X SRL
DR— (U3) (R1) 91— IR, DS (U3) —
O0—s—B2
S-R2,R-G T-D R2-4 T-A
IF F IT F
1170] US=IR07 1122 1124 G=00/80
SPER1-BSUB SRL SRL
DR—(U1) 5 (U3) —= (U3) —
0O—e—B2 0—e—B2
RT-ABD G-1
I T 1 I
1157! IRO7=1 1107] IR0O7=1 1117
GCoN s2
808l e (UB) 55 00— (U8) 54
IF T T IF
1162| OR2=0 ll64| OR2=0 1172] OR2=0 1174| OR2=0
SPER1-UR SPER1-MUR SPER1-UR SPER1-MUR
IR— JR IR—&UR IR—UR IR—UR
RT-B RT-B RT-B RT-B
T [ T T T
11173 1175 _lilﬂ OR4=0 1171] OR4=0
SETF-BADD SETF-BSUB SETF-BADD SETF-BSUB
IR—G IR—G IR—G IR—G
R-D R-D
E=UJ E=UJ
| B F
2106] OR4=0 1110I G=00,/80
MERSE MERGE
00— (u1) o) 002—s (U1) o1
F | F T
2111[ A=1 ‘211/| A=1
SLL SRL
(U3) = (Ul) —
B2—a—0 0—»—B2
T-A T-2
E=BJX1
T ] F T l F
‘3102| B=1 3104| G=00,/80 2100| 2102| G=00/80
SLL SLL SRL SRL
(U3) —» (U3) —> (Ul) — (U1) —»
B2—e—0 B2 —a—0 O——B2 O0—e—B2
G-1 G-1 G-1
E=BJXO E=BJXO
l T I F r J F T

2131

S2

3-73



COMPARE SHORT

1120
S1

CER RR

1117

(U3) , y—®UR

E=UJ

(U3)23—OUR

2144|

PER2
(0153 —»

Ds=0

39

RCA 70/45 EO FLOW CHART

SHEET_2 OF

!

2

SETCC-1
IR—.(US)Ol

E=ET

R2-4 T-AB

' N
2173 Us=0 2175 Us=0 2137 DS=0
SETCC-2 SETCC-1 SPER1-BADD
(U3)Ol——.U'R (U3)Ol—>UR (U8) g —»
R2-4 R2-4 RT-AB
E=BJX1 E=BJX1 E=BJX1

T JF F T T F

I

3140} ORO=0 3150 ORO=0 3156/ OR1=0

3160I OR1=0
SETCC-2
IR— (U8) g1

E=ET

SETF-MUR
IR—e (Ul) Q]

R-B

PER2 PER2
(ULl) g —> (Ul) g —=
TR—® (UL) 5, IR— (U1) 55
T-AB T-2B
E=BJXO E=BJX0
L= F
1
!
2157]  Rz=1 2161]  rz=1

SETF-X
IR— (Ul) g1

e

ol
e w
=]

2124 OR1=0 2122 SCAR=0 2114' OR1=0
PER1-4BS ccoy SETCC-0
(U1) 5, —®UR 80—=—®UR (U8) o) —#UR
S-R2
E=ET B=ET
T T

2135 OR1=0
SETCC-X
(U8) g1 —eUR, US

S-R2
E=ET

T

3-74



ADD NORMALIZED SHORT ANER RR 3A RCA 70/45 EO FLOW CHART

SHEET__1 _OF _3

0123 I 0154' OR1=0

MERGE
STAT 002 (U3) g,
E=BJX1
F
0164] OR4=0 1147|
SPER1-UR SETCC-X
(R2) 51 —UR, US (R1) g —IR, DS
ST-ABD R2-4
E=R I I
F
0161| OR3=0 1156[ US=IRO7
SETCC-X SPER1-BSUB
DR—— (U3) DR—(U1) 01
S-R2,R-G T-D RT~ABD
I
I F F T
1165 1153 IRO7=1 1155| IRO7=1
GCON
8001 (u8) 53 DR— (U8) DR—(U8)
E=UJ I
’ I F I T T IF

{ | )

3212| lll2l ORO=0 1166| ORO=0
SPER1-BSUB SPER1-MUR SPER1-MUR
DRy 3= IR—UR IR—#UR
IR—UR
RT-B RT-B RT-B
I
T T

| 3213] llZlI 117ll OR4=0 ll77| OR4=0

SPER1-BADD SETF-BSUB SETF~BADD
DR = UR—#(U8) 01 IR—>G IR=——G
IR=——#UR

RT-A
E=UJ

P JF
0106| ORO=0 1132] oRO=0 1110, G=00,/80

SPER1-UR MERGE
IR—(UB) o IR~——8-UR 00=% (U1) 5
RT-B
E=BJX1 ]
T T F T
117 5| 117 3|
SETF-BSUB SETF-BADD
IR—>G IR—8G @ @
R-D R-D
E=UJ E=UJ

2106l OR4=0

MERGE

00w (U1) 5,




ADD NORMALIZED SHORT

1

1122

1

ANER

RR 3A

1116|
SLL

2100|

T L__‘

SRL - SRL

(U3) —» (UL) — 1110 (U1) —>

O—e—B2 B2—a—0 sl 0—e—B2

G-1 T-D
L

1113' A=l 1111| A=1 2117' A=1

SRL SLL SRL

(U3) —> (Ul)— (Ul) —

O—e—B2 B2—a—0 0—e—B2

T-A T-A T-A
T F I T F IT F

1124 G=00/80 1120| G=00/80 2102| G=00/80

SRL SLL SRL

(U3)— (UL) = (Ul) —e

O—e—B2 B2 —a—0 0—e—B2

G-1 G-1 G-1

F T

1117

(U3) 5 3=—UR

E=UJ

T L

J

3102[

SLL
(U3) —
B2—ae—0

B=1

E=BJX0

]

)
-

2111| A

SLL
(U3) —>
B2—ae—0

E=BJX1

T-A

[3104] 6=00/80
SLL

(U3)—>

B2 —a—0

G-1

E=BJXO0

. IF

[0
—

2131 B

(u3) , ,—>UR

2144| DS=0

PER2
(Ul) y3—
R2-4 T-AB
T [F
2173 Us=0 2175 Us=0 2137| DS=0
SETCC-2 SETCC-1 SPER1-BADD
(U3) g1 —>UR (U3) g —>UR (U8) g, —>
R2-4 R2-4 RT-AB
E=BJX1 E=BJX1 E=BJX1
T F F T T F
3140 ORO=0 ‘3150| ORO=0 3156 OR1=0 3169' OR1=0
PER2 PER2 SETCC-1 SETCC-2
(Ul) g1—* (U1) g1 — IR—(U8) IR— (U8) o3
IR— (Ul) 53 IR—(Ul) 53
T-AB T-AB
E=RJIX0 E-BJXO0 E=ET E=ET
T T F F
Eﬂ RZ=1 2161 RZ=1 ‘L“I OR4=0
SETF-MUR SETF-X SPER2-UR
IR— (Ul) o3 IR—(U1) o) (R)—UR
R-B R-D R2-1 ST-AB
F T F F
2124 OR1=0 2122| SCAR=0 3162| R2=0
PER1-4BS GCON SETCC-X
(U1) o —UR 80—2UR IR—(R)
S-R2 R2-1
E=EI E=BJX0
F F IT T F
2133| RZ=1 2135| OR1=0 2141 D=1
SETF-X SETCC-X SPER2-X
(u8) ,;—»US,US (U8) o —UR, US (R) —#UR
R-D S-R2 R2-1 ST-AB
E=EI E=BJX1
F T F F

—r——

RCA 70/45 EO FLOW CHART

SHEET_2 OF_3

106
Sl
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ADD NORMALIZED SHORT ANER RR 3A

RCA 70/45 EO FLOW CHART

SHEET_3__OF_3 _

O1©

2170] G=00/80 3262|
SPER1-MUR SRL
(V1) ,—>UR (R1) —»
0—e—B2
R2-2 RT-B
E=BJX1 I
T ]F
3157 OR2=0 3161| RZ=1 3263|
PER1-4BS PER1-4BS SRL
DR— (R1) DR—# (R1) (R1) —»
0—s—B2
R2-1 T-D R-G
E=UJ
T It F
3106| RZ=1 3130| D=1 2l60| 2152| G=00/80 2114| OR1=0
SETCC-X SETF-X SRL SETCC-0
(U8) g1 —* IR (U8) g3 —IR (U1)—» (R1)—» (U8) o, —=UR
O—e—B2
R-G R-B
E=UJ I E=BJX1 E=EI
T IF F T F
3137] OR4=0 3115| 3123] OR1=0 3121 US=IR07 2163
SRL SETCC-X MERGE MERGE
(R1) —o DR—= (R1) IR=—(R1) o UR— (U1) o1
O0——B2
R2-4 :
E=UJ E=EI E=""J I
F [ F F T
317o| B=1 3176] OR4=0 31101 3236|
SLL SRL GCON @ SLL
(R1) —» (R1) — 402 pUR DR—# (R1)
B2 —a—0 O—s—B2 B2—e—0
T-B
E=UJ
F T i3
3145 @4=0 3153] 3163] R21=0 3231| OR1=0 323;]
SLL SLL SRL SPER1-BADD SRL
(R1) —» (R1) — (R1) —» (R1) g1—IR (R1) —»
B2 —e—0 B2—e—0 O0—»—B2 O——p52
G-1 T-D R2-2 RT-AB R-G
E=EI E=SIGE
T | F T F
ﬁ [
3144' 3166I OR2=0 3134[ OR1=0 3232' US=IR07
PERL-4BS SETCC-X SPERL-MUR SETCC-3
(R1) 01—-»13, UR (U8) g1 — IR (R1) 01— UR
R2-1,G-1 G-1
IT F F T
311‘3] RZ=1 3167 RZ=1 3237| G=00/80 3215! G=00/80
SETCC-X Geoy SPER1-BADD SETCC-0
c-LeUR FF—»UR (R1) ), —> 00— (R1) oy
IR—-.(Rl)Ol
T-D) RT-AB
E=EI E=EI
F | lF T F T F
3112 R21=0 3172| 3230| 3220| OR4=0
SPERL-BADD SPER1-BSUB SETCC-X
(U8) ), —> (U8) g —> IR— (R1)01 00— (R1)23
RT-AB RT-AB R-G
E=EOV I
LT 1 F
3273I OR1=0
SETCC-X
R-G
E=EUN




SUBTRACT NORMALIZED SHORT SNER RR 3B RCA 70/45 EO FLOW CHART

SHEET _1 OF _3

0123 0154 ORl=0
MERGE
STAT 00%—(u3) 4
E=BJX1
F
0164| OR4=0 1147
SPER1-UR SETCC-X
(R2) g3 —UR, US (R1) g3 —IR, DS
ST-ABD R2-4
E=R I I
F
0161| OR3=0 ; 56| US=IRO7
SETCC-X SPERL-BSUB
DR—(U3) DR—(U1) o1
S-R2,R-G T-D RT-ABD
I
LA T T

1165 1153 IR07=1 1155 IR07=1

GCON
808 (u8), 3 DR—(U8) DR—(U8)

E=UJ I

T I
i ! I

3212] lll2l OR0=0 1166 ORO=0

SPER1-BSUB SPER1-MUR SPER1-MUR
DRy3— IR—UR IR—®UR
IR—UR
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