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PREFACE

This is one of five volumes of the IBM 2091 Processing Unit, Field Engineering
Maintenance Diagrams Manual (FEMDM). The organization of the FEMDM, the
general content of each volume, and the form numbers of the five volumes are:

Title Contents
Volume 1 - Diagnostic Techniques, DIAGNOSTIC TECHNIQUES
ECAD's (Form Y22-6671) Diagrams 1-1 to 1-XX

ERROR CONDITIONS
Diagrams 2-1 to 2-XX

Volume 2 - Data Flow; I, FXP, FLP, DATA FLOW

Functional Units (Form Y22-6672) Diagram
3-1 System Data Flow
3-2 I Unit Data Flow
3-3 Fixed Point Data Flow
3-4 Floating Point Data Flow
3-5 MSCE Data Flow
3-6 PSCE Data Flow
3-7 MC Data Flow
3-8 PSCE Storage Channel (SC) Data
3-9 System Control Panel
3-10 PSCE Control Panel

FUNCTIONAL UNITS
Diagrams
4-1 to 4-XX I Unit
4-100 to 4-1XX Fixed Point Unit
4-200 to 4-2XX Floating Point Unit
Volume 3 - MSCE, PSCE, MC, FUNCTIONAL UNITS (Cont'd)
Functional Units (Form Y22-6673) 4-300 to 4-3XX MSCE
4-400 to 4-4XX PSCE
4-500 to 4-5XX MC
Volume 4 - I, FXP, FLP Operations OPERATIONS
(Form Y22-6674) 5-1to 5-XX I Unit Operations
5-100 to 5-1XX Fixed Point Operations
5-200 to 5-2XX Floating Point Operations

Volume 5 - MSCE, PSCE, MC OPERATIONS (Cont'd)

Operations; Power (Form Y22-6675) 5-300 to 5-3XX MSCE Operations
5-400 to 5-4XX PSCE Operations
5-500 to 5-5XX MC Operations

POWER SUPPLIES
6-1 to 6-XX

Diagrams contained in this manual are referenced from the seven 2091 Field
Engineering Theory of Operation Manuals (FETOM's). References to FEMDM dia-
grams take the form ""Diagram 5-103"; references to figures in a FETOM take the
form "Figure 3—22." The seven 2091 FETOM's are:

IBM 2091 Processing Unit, FE Theory of Operation Manuals:
System Introduction, Instruction Processor, Form Y22-6622

Power Supplies and Control, Form Y22-6623

Console and Maintenance Features, Form Y22-6624

Fixed Point Execution Element, Form Y22-6625

Main Storage Control Element, Form Y22-6626

Peripheral Storage Control Element, Form Y22-6627

Floating Point Execution Element, Form Y22-6628

Other FE Manuals containing information pertinent to the 2091 are:
2091 Processing Unit, FE Maintenance Manual, Form Y22-6659

2091 Processing Unit, 2395 Processor Storage, FE Installation Manual,
Form Y22-6634

Advanced Solid Logic Technology Packaging, Tools, Wiring Change
and Repair Procedures, FE Theory-Maintenance Manual, Form Y22-6620

Solid Logic Technology, Packaging, Tools, Wiring Change Procedure,
FE Theory of Operation Manual, Form Y22-2800
Component Circuits —— SLT (Solid Logic Technology), SLD (Solid Logic

Dense), ASLT (Advanced Solid Logic Technology), FE Theory of
Operation Manual, Form Z22-2798 —— IBM Confidential

Power Supplies —— SLT (Solid Logic Technology), SLD (Solid Logic
Dense), ASLT (Advanced Solid Logic Technology), FE Theory of
Operation Manual, Form Y22-2799

Second Edition

This edition Form Y22-6675-1, is a major revision of and obsoletes, Form Y22-6675-0.
Diagrams 5-309, 5-427 through 5-436, and 5-519 have been added. Diagrams 6-10,
6-12, and 6-14 have been deleted. Major changes have been made to Diagrams 5-403
through 5-407, 5-516, and 6-9., Minor changes have been made to most of the remain-
ing diagrams. Changed or new diagrams are indicated by a page date of 3/68 and by a
vertical line to the left of the diagram number on the Contents page.

Significant changes or additions to the specifications contained in this publication are
continually being made. When using this publication in connection with the operation
of IBM equipment, check the latest FE Publications Systems Sequence Listing for
revisions or contact the local IBM branch office.

This manual has been prepared by the IBM Systems Development Division, Product Publications,
Dept. B95, PO Box 390, Poughkeepsie, N.Y. 12602. A form is provided at the back of this
publication for reader’'s comments. If the form has been removed, comments may be sent to
the above address.

© nternational Business Machines Corporation 1967, 1968
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Fixed Point



{ Start }

PSCE
Request
Signal

MC
Req EMS or
MSM0-15

MSCE
Accepting

Objectives:

1. Priority decision is made each processor cycle.
2. Determines what information is to be gated to SAB during following cycle.

Priority 1

Process EMS
Return
(Diagram 5-301

Priority 2

Process PSCE

Request
(Diagram 5-302

Priority 3

Blank SAB

(Diagram 5-303

Priority 4

Process MC
Return

(Diagram 5-304)

Priority 5

Process MC

Request
(Diagram 5-305

Priority 6

(

Diagram 5-306)

Priority 7

Process RS

Request
(Diagram 5-306)

Priority 8

Process SAR

Request
(Diagram 5-307)

Priority 9

Process RS

Request

(Diagram 5-306

Priority 10,
or priority
1 overlap

Allows CPE
request to
overlap EMS
SAB

DIAGRAM 5-300. PRIORITY CYCLE (SIMPLIFIED)

(3/68)

5-300



Objectives:

EMS module is selected during CPE or MC fetch to EMS.
PSCE sends EMS return signal to MSCE.
EMS return bit is set in AS.

When bit is in AS position 8, sink address is gated from PSCE to CPE or MC via SB and sink address decoder.
When bit is in AS position 9, fetched data are gated from PSCE to CPE or MC via SBO.

B SO

Diagrams 5-305, Sheet 1; .

Priority 1, 5-306, Sheet 1; 5-308, Sheets 1 and 3

From PSCE
(See Diagram
52400 or 5-401)

Allows CPE

request to
ovferlop E'\SA/iB Diagram 5-302,
return on
No 1. Ton EMS ol
@ Rth Req Tgr
L Diagram 5-308, NV768
Priority Cycle Sheet 1
SAB Cycle A
1. Stop CPE SSK or ISK
NV769
2. Ton EMS Rtn After information has
Tgr been set into the AS,
NV768 the information is
LA T N e - stepped down one
AS Cycle 1 e~ e b (-2 Le c  E E
1. Set EMS Rtn
Bit in AS
(N120)
NW701
AS Cycles2 Theo 7~ T T T T T T T T~ SSEFRSER T, P G e RSO S e e e D e e e =
AS Cycle 8 e e ISR FRE e S T e S =
1. Gate Sink Adr from
PSCE to Sink Adr Dcdr
NW765-768
2. Decode Sink Adr
NW775
Yes Sink Adr=
010000
NW775
\
1. Send Diagnose 1. Send Display 1. Send Sink 1. Send Sink 1. Send Sink
Control to MC Control to MC Adr to FLA Adr to FXA Adr to |-Box
NW775 NW775 NW775 NW775 NW775
[ 1 )| 1

AS Cycles o
| & Eight Parity Bit
L 1. Send PSCE Data (ac)
ron to MC, FLA,
2. Send Zero Data and FXA;\:/;(I)BEZ’;é Diagram 5-309,
Eight Parity Bits to MC, Sheet 2
FLA, FXA, or |-Box
NV400-496
[
End of
Operation
SBO Error
NV926
AS Cycle 10

Diagram 5-309,
Sheet 3

DIAGRAM 5-301. EMS RETURN (PRIORITY 1) (SHEET 1 OF 2)

5-301 (1 of 2) (3/68)



EMS Return to FLA

Machine Cycles
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

No. | Note Signal Name ALD No. Pri SAB | AST | AS2 | AS3 | AS4 | AS5 ! AS6 | AS7 | AS8 | AS 9

1 A | EMS Return NT484 ) 1

2 EMS Rtn Req Tgr NV768 1. Clk T Clk

3 Stop CPE SSK or 1SK NV769 2 2

4 EMS Rtn Req Dly Tgr NV768 3. Clk 3- clk1

5 EMS Rin Tgr NV768 4 Clk 4 Clk

6 EMS Rin Dly Tgr NV768 5.Clk 5. Clk

7 AS 1 EMS Rin Tgr Nw701 6-Clk - Ck

_ S . § ]

8 AS 1 EMS Rin Lth [ Nw7o1 7-Ck 7 Cll<J

9 AS 2 EMS Rtn Tgr NW701 8- Clk 8-cClk

10 AS 2 EMS Rin Lth NW701 9 Ck T Cik

1 AS 3 EMS Rtn Tgr NW702 10-Clk 10- Clk

12 AS 3 EMS Rin Lth Nw702 N-ck 11 cik

13 AS 4 EMS Rtn Tgr NW702 12 Clk 1_2L Clk

14 | AS4EMSRinLth NW702 13.ck |- Clk ‘ ‘
15 | AS 5 EMS Rtn Tgr NW738 14 Clk % - Cli

16 AS 5 EMS Rtn Lth | Nw738 15+ Clk ﬁ clk

17 AS 6 EMS Rin Tgr NW738 16 - c}L 16 - Clk o
18 | AS 6 EMS Rin Lth - Nvmé 1 7. clk  |T7- le<

19 AS 7 EMS Rin Tar | Nwrs S | 18- Clk 18- Clk

20 AS 7 EMS Rin Lth NwW771 ' : 19 - dk 19 - Clk

21 | AS 8 EMS Rtn Tor - N B 20-Ck %0 C‘ki[

22 [ AS8 EMS Rin Lth NW771 21- Clk 21- Clk

23 AS9 EMS Rtn Tgr Nw771 | ‘2. clk  22- Ck

! }

24 EMS Rin Sink Adr Bits 1-5+P |\ U0Ze"40 [

25 EMS Rtn Sink Adr Lths NW763, 764 ; 24.cCk 2 Clk

2% SA Bits 0-5+P NW765-768 21-25 21

27 | B | FLB Sink Adr Bits 3-5 NW775 | 2;6 %

28 C Typical PSCE Data Bit (Bit 0) | NS022

2 | ¢ | Typical SBO Lth (Bit 0) NV400 28 . fw clic

Notes:

A. Assume that the [-Box has sent a fetch request to the PSCE via the MSCE, and that EMS data are to be fetched and sent to the FLA.
B. An FLA sink address is decoded since data are being fetched for the FLA.
C. Since the skew latches for all bit positions of the SBO function similarly, only one latch is shown.

DIAGRAM 5-301. EMS RETURN (PRIORITY 1) (SHEET 2 OF 2)

5-301 (2 of 2)



PSCE Request

Cycle N-2

Cycle N-1

. Ton MSCE

Priority Cycle (N)

NV702-709

Son\
PSCE Queue

At PSCE
(See Diagram
5-406)

Req MSC

1. Ton Reserve
MSM (K) Tgr

NV702-709

. Reset RS (K)
Chain-to-
SAR Bits

MSM
(K)BZTPSCE
Tgr On

No

1. Stop CPE
SSK or ISK

Available for
Queues Containing
Address (K)

. Send PSCE Request

Signal to MSCE

Queve (X)

At PSCE
(See Diagram
5-406)

request
signal is used
as shown at
right

has Priority

At PSCE
(See Diagram
5-406)

1. Ton Outgate

Control for Queue

(X) to MSCE

. Outgate Queuve

(X) to MSCE

is gated to SAB!
as shown at |
right

DIAGRAM 5-302.

5-302 (1 of 3)

PSCE request | B

At PSCE
(See Diagram

Objectives:

1
2

. PSCE reserves desired MSM.
. When MSM is available, PSCE request is gated to SAB.

3. MSM is selected, and store or fetch operation is
performed.

4. For fetch operation, sink address is sent

to PSCE one cycle ahead of fetched data.

Diagra

m 5-301

Priority 2

Generated Sig
as shown
at left

A

PSCE No
Request

nal

Yes B

1. Ton

Request Tgr

FaSk Diagram 5-303

Priority Cycle

Accepti

Queve (X) is
outgated as
shown at left

Bit 0

. Tof MSCE

2. Ton Gate PSCE to
SAB Tgr
3. Generate Sink Adr

ng NV751

NV770

NWI191

Generated
as shown on
Sheet 2

Select MSM
(K)

(L114-129)
NW805-838

NV720-722
No

———

. Select MSM(K)

. Ton MSM(K) BZTP Tgr
. Ton MSM(K) BZTR Tgr
. Ton MSM(K) BZTPSCE
. Set AS Valid Bit

O WN —

NW030-034 1. Ton PSCE
(M114-129) NV724-731 Sto Control
(L114-129) NW805-838 1 Tgr

Tgr NV702-718 N V786

(N126) NWé45

)

5-406)

PSCE REQUEST (PRIORITY 2) (SHEET 1 OF 3)

(3/68)

Diagram 5-309,

After information has Sheet 1
been set into the AS, =
the information is 1. Set Sink
stepped down one ?Nd(:r] ]S"]";':)
oo h -
position each cycle NVB 14
ot e e e e e s
AS Cycle 2 [
MWS 1. Ton PSCE
Adr/Mark Sto Control
Error 2 Tgr
NV936 NV786
mad o s i L b B0 SO N VO ST —
AS Cycle 3 e
1. Ton Gate
SBI Error PSCE to
NV920 SBI Tgr
Diagram 5-309, NV786
SESNERRRNESIUEE. | i DI (e - — N———
AS Cycle 4
AF Parallel 1. Ingate
operation Data at
4 continues as MWS
Diagram 5-309,f shown at left
Sheet 2
AS Cyelas L o o e e e e
AS Cycle 6
1. MSM(K)
DOG
NW845-848
AS Cycle 7
AS Cycle 8

Sheet 2



AS Cycle 8

Sheet 1
c
1. Send Source/
Sink Adr to PSCE
(Q111-118)
NW775
L R e e e e e e
Single Cycle i 3109:02'“ I,
e ee
1. MSM(K)DOG PV
Inhibit DOG
NW845-848 Pos 9
NW762
Yes
1
Data are not
1. Send MWS ingated by PSCE
Data are not : . . ek s during store
; 1. Force Eight Parity Bits NV400-496 .
ingated by PSCE on SBO NV935 operation
durmg.sfore 2. Gate Zero Data
pperafion and Eight Parity Bits
to PSCE
NV400-496
e i e e o T s L ) e T e R s e i o
1. Tof MSM(K)
BZTPSCE Tgr
NV702-718 Diagram 5-309, Diagram 5-309,
Sheet 3 Sheet 3
e L s L | i e L SR e
T o i e B B e e R ] e o o 5
1. Tof MSM(K)
BZTP Tgr
(M114-129)
NV724-731
F T e B e T T s e =
1. Tof MSM(K)
BZTR Tgr
(L114-129)
NW805-838
End of
Operation
Inhibit Select

‘ Start ’

Mem (K)
Reserved
NV700-718

Decode Mem
(K)
NW471-475

Mem (K)
BZTP (M114-129
NV724-731

Mem (K)
BZTP (M114-129)
NV724-731

Gate

Mem (K) Mem (K) RS to SAB
Reserved Reserved (J114-117)
NV700-718 NV700-718 NV754-764 g

RS (K)

Chained to
SAR

NW420-429

(D115-117, E115-117,
F115-117, G115-117)

Used as shown on
Diagrams 5-302, Sheet 1;
5-305, Sheet 1; 5-306,
No No Sheet 1; 5-307, Sheet 1;
5-308, Sheet 3

. Inh Select
Mem (K)

NV720-722

DIAGRAM 5-302. PSCE REQUEST (PRIORITY 2) (SHEET 2 OF 3)

(3/68) 5-302 (2 of 3)



PSCE Store to MSM 0

Machine Cycles

1 2 3 4 5 6 7 8 9 10 nmo| o2 13 14 15 16 17 | 18 19 | 20
No. | Note Signal Name ALD No. Pri | SAB | AST | AS2 | AS3 | AS4 | AS5 | AS6 | AS7 | AS8 | AS9 |ASI0 [AS11 |AS12 | AS13

1 A Reserve MSM 0 NU036

2 Reserve MSM 0 Tgr NV702 1-Clk 1. Clk

3 MSM O Reserved~Inh Select NV742 2-%’ 9

4 B MSM 0 Busy~to-PSCE Tgr NV702

5 MSM 0 Available to PSCE NV742 2-1 4 T

6 PSCE Req NT817

7 PSCE Req Tgr NV770 6.Clk &-Clk

8 PSCE Req Dly Tgr NV770 7.Clk 7-ICII<

9 Gt PSCE to SAB Tgr NV770 8.Clk 8-Clk

—
10 Gt PSCE to SAB Dly Tgr NV770 9-Clk 9. Clk
1 B MSM 0 Busy~to-Request Tgr Nw805 44
i I —

12 Select MSM 0 NwO031 5.71.Cilk Clk

13 C Typical AS1 Tgr (Adr Bit 11) NwW606

4 | C Typical AST Lth (Adr Bit 11) | NW606 13.Cik 13-Clk

15 | C Typical AS2 Tgr (Adr Bit 11} | NW606 14-Clk T4 Clk

16 | C Typical AS2 Lth (Adr Bit 11) | NW606 15.Clk T5-Clk

7 | ¢ Typical AS3 Tgr (Adr Bit 11) | NWé07 16~.Clk 6. Clk

18 | C Typical AS3 Lth (Adr Bit 11) | Nw607 17.Clk 17-Clk

19 | C Typical AS4 Tgr (Adr Bit 11) | NW607 xs.fcw 18- Clk

20 C Typical AS4 Lth (Adr Bit 11) | NWé07 19.Clk T: Clk

21 c Typical AS5 Tgr (Adr Bit 11) | NW607 2o.lcu< 20. Clk

22 c Typical AS5 Lth (Adr Bit 11) | NW607 21.Clk 71 Clk

23 | C Typical AS6 Tgr (Adr Bit 11) | NZ802 22.Clk 33.Clk

—

24 | C Typical AS6 Lth (Adr Bit 11) | NZ802 23.Clk 23.Clk

25 | C Typical AS7 Tgr (Adr Bit 11) | NZ802 2:£Ik 24.Clk

26 | C Typical AS7 Lth (Adr Bit 11) | NZ802 25.Clk 25-Clk

27 C Typical AS8 Tgr (Adr Bit 11) | NZ803 26-{Clk 26 Clk

28 C Typical AS8 Lth (Adr Bit 11) | NZ803 27.Clk 27 Clk

29 | ¢ Typical AS9 Tgr (Adr Bit 11) | NZ803 28 Clk 8. Clk

30 C Typical ASS Lth (Adr Bit 11) NZ803 29-Clk 2—9-1CIk

- - —
31 C Typical AS10 Tgr (Adr Bit 11) | NZ803 30.Clk 30-Clk
32 c Typical AS10 Lth (Adr Bit 11) | NZ803 31-Clk 31-Clk
— M

33 PSCE Sto Ctrl 1 Tgr NV786 10- Clk 10'.c1k

34 PSCE Sto Ctrl 1 Lth NV786 33. Clk 3—é-clk

35 PSCE Sto Ctrl 2 Tor NV786 34.Cli 51; Cclk

36 PSCE Sto Ctrl 2 Lth NV786 35.Clk §E.C|kl

37 Gt PSCE to SBI Tgr NV786 36.Clk 36-Clk

38 D Typical PSCE Bit (Bit 0) NS086

39 | D Typical PSCE SDB Tgr (Bit 0) | NV281 38 Clk %.Iclk

40 D Typica! SBI Bit (Bit 0) NV200 37.39 37

41 E MSM 0 DOG Nw845

—
42 SA Bits 0-5+P NW765-768
43 PSCE Sink Adr Bits 0~5+P NW765,775 2 D
Notes:

A. Assume that PSCE is requesting MSM 0.
B. Assume that MSM O was selected by a previous request.
C. Since the triggers and latches for all bit positions of the AS function similarly, only one

bit is shown being stepped down through the AS.

D. Since all PSCE bits are handled similarly, only one bit is shown.
E. The MSM 0 DOG is generatied to gate the stored data onto the SBO to be parity checked.

DIAGRAM 5-302.

5-302 (3 of 3)

PSCE REQUEST (PRIORITY 2) (SHEET 3 OF 3)




Diagram 5-302, Sheet 1 Objectives:

1. Two processor cycles are required to set a storage key into protect storage.
2. Whenever an SPF bit appears on SAB, gating of other requests to SAB is
inhibited for one additional cycle so that an attempt will not be made to
select SPF while it is cycling.

Priority 3

Priority Cycle Diagram 5-304

SAB Cycle

1. Tof MSCE This operation blanks
Accepting out the SAB cycle (and!
thus the resultant AS
NV751 cycles) to allow the

SPF time to
cle

DIAGRAM 5-303. BLANK SAB (PRIORITY 3)

N Objectives:
——<un 1. MC initiates loading of CPE buffer by sending control signal to MSCE.
2. MC return bit is set in AS.
Start 3. When bit is in AS position 8, initiating control signal generates sink address

which is supplied to CPE via SB and sink address decoder.
4. When bit is in AS position 9, data are gated from MC to CPE via SBO.

Diagram 5-303

Load

MC Data into
Templ
NV746 Priority 4
MC
Rtn Req Tgr
On
NV747
Turned on
as shown
at left Diagram 5-305, Sheet 1

1. Ton MC Rtn Priority
Tar NV746
2. Ton MC Rtn

MC Data into

Response Tgr NV746
Priority Cycle
SAB Cycle
1. Ton MC Rtn e
Sync Tgr
NV746 1. Tof MSCE Accepting NV751
2. Ton MC Rtn Tgr NV747
Cycle N=-1 3. Tof MC Rtn Req Tgr NV747
Priority Cycle (N) i
== e e i i et T —= S
Rtn Response AS Cycle 1
Tgr On Ee AR
1. Set MC Rtn After information has
Bit in AS been set into the AS,
(N121) the information is
w703 stepped down one
1. Ton MC Rtn rtn reques’ position each cycle
Request Tgr tgr is used as

shown at

rwﬁ

NV747

4___(_4‘7?

AS Cycles 2 thru 7

AS Cycle 8

Load
MC Data into
Templ
NV746

MC Data into
FXBF
NV746

Load
MC Data into |

DIAGRAM 5-304.

w

: te Sink Adr 1. Generate Sink Adr . Generate Sink Adr
(()30((!)’(‘)?)? :1wI7n65-768 011110 NW765-764 010001 NW765-768
Decode Sink Adr 2. Decode Sink Adr 2. Decode Sink Adr

i NW775 NW775 NW775

. d Sink Adr t 3. Send Sink Adr to 3. Send Sink Adr to
IS_‘;';)( i N‘;V7°75 FXA NW775 FLA NW775

MC RETURN (PRIORITY 4)

l

l

AS Cycle 9

AS Cycle 10

1. Send MC Data
to I=Box,
FXA, or FLA
NV400-496

nd o
Operation

Diagram 5-309,
Sheet 2

Diagram 5-309,
Sheet 3

5-303

(3/68) 5-304



MC Request’

MC Req
MSM or EMS
NW455

No

Priority Cycle (N)

Valid Ctrl
Tgr On
NW455

Cycle timing is
shown assuming
that these
conditions are
immediately met

No
1. Ton MC Valid
Tar NW455

2. Ton MC Valid
Ctrl Tgr NW455

Requested
MSM or EMS
Avail

NV742-744
Yes

1. MC Req EMS or
MSM 0-15

NV742-744

Objectives:

1. MSCE checks to make certain that desired MSM/PSCE is available.
2. MC request is gated to SAB.
3. MSM/PSCE is selected, and store or fetch operation is performed.

4. For fetch operation, a control signal (instead of a sink address) is sent to
MC one cycle ahead of fetched data.

Diagram 5-304
Priority 5
MSM 0-15
Generated
as shown
. at left

Priority Cycle

SAB Cycle

No

1

1. Ton MSM (K) BZTP Tgr
(M114-129)
2. Ton MSM (K) BZTPSCE Tgr

NV724-731

NV702-718

3. MC-to=MSCE-request-executed
is a response signal sent to the

MC to turn off the MC=req=
MSM-=or-EMS signal and thus turn
off the MC sync trigger

GO HEWN —

. Tof MSCE Accepting
. Ton Gate MC to SAB Tgr
. MC to MSCE Req Executed NV766
. Tof MC Valid Tgr
. Gen Sink Adr on SAB

NV751
NV766

NW455
NW191-196

EMS on

Generated as

Diagram 5-302,

MC req EMS or shown on
MSM 0-15 is :
used as shown at Sheet 2
right.
AS Cycle 1
AS Cycle 8
AS Cycle 2
AS Cycled
1. Decode Sink Adr
NW775
2. Send MC Display
Ctrl Signal to MC
NW775
AS Cycle 4
AS Cycle 9
Yes Diagram 5-309,
Single Cycle Sheet 2
AS Cycle 5
1. MSM(K) DOG AS Cycle 6
No ——t
NW845-848
T
1. Send MWS
Data to MC Data are not ingated
at MC during store
NV400-496 operation.
AS Cycle 10
1. Tof MSM (K) AS Gyl 7
BZTPSCE Tgr Lo yee
AS Cycle 8
Diagram 5-309, NV702-709 Diagram 5-309,

Sheet 3

AS Cycle 11

AS Cycle 12

AS Cycle 13

DIAGRAM 5-305.

5-305 (1 of 2)

1. Tof MSM (K)
BZTP Tgr
(M114-129)

NV724-731

1. Tof MSM(K)
BZTR Tgr
(L114-129)

NW805-838

nd of
Operation

(3/68)

Sheet 3

MC REQUEST (PRIORITY 5) (SHEET 1 OF 2)

Diagram 5-309,

Sheet 1

After information has|
been set into the AS,
the information is
stepped down one
position each cycle

1. Select PSCE 2
NwW002

2. Tof MC Sync 3
Tgr  NW455 4

1. Select MSM(K)
. Ton MSM(K) BZTR Tgr (L114=129)

. Set AS Valid Bit (N126)
. Set Sink Adr Stack (N111-118)

5. Tof MC Sync Tgr

NW805-838
NW645

NV8 14
NWw455

NW030-034

Diagram 5-301

1. Ton MC Store
Control 1 Tgr

NV788

&)

Diagram 5-309,
Sheet 1

1. Ton MC Store
Control 2 Tgr

NV788

SBI Error
NV920

Sheet 2

Single Cycle

1. MSM(K) DOG

NW845-848

1. Ton Gate MC
to SBI Tgr

Diagram 5-’309;

Parallel operation
continues as
shown at left

1. Ingate Data
at MWS
or PSCE




MC Fetch From MSM 0

Machine Cycles
1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17 18 19
No. | Note Signal Name ALD No. Pri | SAB | AST | AS2 | AS3 | AS4 | AS5 | A6 | AS7 | ASB | AS9 | ASIO | ASIT | ASI2 | ASI3
1 MC Req MSM or EMS NY963
2 MC Sync Tgr NWA455 1- Clk T. Clk
%, s R I
3 MC Valid Tgr NW455 24 Clk - 4.12. Clk 1
4 MC Valid Ctrl Tgr NW455 3. Clk 2.3. Clk
5 MC MSM 0 NWA475
6 | B |MSMO Busy-to-Priority NV724 10 Clk
7 B MSM 0 Busy-to-Request NW805
8 | MSM 0 Available to MC NV742 3.56 6 :
! | I
| e
9 MC Req EMS or MSM 0-3 NV742 8 8
10 | '€ | set Gate MC to SAB Tgr NV766 9.Clk 9. Clk '
- —_{ :
11 Gate MC to SAB Tgr NV766 10 Clk 70 - Clk \
|
12 MC Response Tgr NV766 1. Clk 11. Clk
e~ NW191, —
13 [LD 1 SABSABit 1, 2, P Tars 192, 196 M. Clk 17- Clk
14 | E |Select MSMO NWO31 %:7 + Clk Clk |
15 | F  |Typical AS1 Tgr (Adr Bit 11) NW606 f
16 F |Typical AS 1 Lth (Adr Bit 11) NW606 15. Clk T5. Clk ‘ J
17 | F  [Typical AS2Tgr (Adr Bit 11) | NW606 | ‘ 16 Clk 16 . Clk |
!
18 | F |Typical AS2 Lth (Adr Bit 11) | NW606 ' 17. Clk 17 . Clk
—
19 F [Typical AS3 Tgr (Adr Bit 11) NW607 | | 18.Clk T8. Clk J
4
| =N T
20 F |Typical AS 3 Lth (Adr Bit 11) NWs07 | 19. Clk 19. Clk |
T T
21 F |Typical AS4 Tgr (Adr Bit 11) NW607 | 20. Clk 20 . Clk ’
Ly
22 F |Typical AS4 Lth (Adr Bit 11) NW607 21. Clk 21 . Clk
T
23 F |Typical AS 5 Tgr (Adr Bit 11) NW607 22. Clk 22 - Clk
|
24 B Typical AS 5 Lth (Adr Bit 11) NW607 23. Clk 23 . Clk
25 F Typical AS 6 Tgr (Adr Bit 11) NZ802 24 . Clk 24 . Clk
T T
26 F |Typical AS6 Lth (Adr Bit 11) NZ802 | 25. Clk 25. Clk
T ==
27 | F [Typical AS7 Tgr (Adr Bit 11) NZ802 2. Clk 2. Clk
T o |
28 F |Typical AS7 Lth (Adr Bit 11) N Z802 27. Clk 27 - Clk
| T —
2 F JTypiccl AS 8 Tgr (Adr Bit 11) NZ803 | [ 28 . Clk 28 . Clk
T T gy
30 F iTypicul AS 8 Lth (Adr Bit 11) NZ803 | %.Clk 9. Clk
, : 1 e
31 F | Typical AS9 Tgr (Adr Bit 11) NZ803 30. Clk 30 - Clk
{ e
32 F |Typical AS9 Lth (Adr Bit 11) NZ803 IL 31. Clk 37. Clk
| Y —
33 F |Typical AS 10 Tgr (Adr Bit 11) NZ803 | 32. Clk 32. Clk
| y Ty
34 F |Typical AS 10 Lth (Adr Bit 11) NZ803 | 33. Clk 33. Clk
35 MSM 0 DOG NW845 i
‘% _——
36 MC Display Mem Rtn Ctrl NW775
37 G |Typical SBO Lth (Bit 0) NV400

was selected by a previous request.
vest has priority.

. cycle a cycle 13.

F. Since the triggers and latches tor all bit posjtions of the AS function similarly, only one bit is shown being stepped down through the AS.
G5. oInce The skew 1atches Tor all bl posiTions of The SBG Tuncrion similarly, only one 1aTch 1S SHown.

DIAGRAM 5-305. MC REQUEST (PRIORITY 5) (SHEET 2 OF 2)

5-305 (2 of 2)



Priority 6

Diagram 5-305,

Turned on as shown

Sheet 1 and 5-307,
Sheet 1

on Diagrams 5-306,

Priority Cycle

SAB Cycle

1. Ton Gate RS(K) to SAB Tgr

G J sheet 1 Objectives:
1. Outgating of RS requests is controlled by: (1) multi-access triggers, (2) multi-access
codes, and (3) RS priority and MSM/PSCE availability.
2. When an RS request is gated to SAB, requested MSM/PSCE is selected (unless previously
q q
Multi= No selected, during multi-access) and appropriate store or fetch operation is performed.
Access Tgr (K) On 3. For fetch operation, sink address is sent to CPE or sink control signal is sent to MC one
NV791-798 cycle ahead of fetched data.
Priority 7
Yes :
RS :
MAC Bus Equals Diagram 5-307,
RS (K) ' Sheet 1
enerated when an NW437-441
RS that contains a
multi-access code Priority 9
is gated to the SAB
_— Diagram
y 5-307, RS(K)
i Sheet 1
Multi-Access Yes Stop = First WAM
NV797 Multi-Access Generated as NV754-764
NV797 shown on
Diagram 5-308,
Diagram 5-307 Sheet 6 Diagram 5-308,
Sheet 1 Sheet 1
_ 4 R— _— i e —
1. Tof MSCE 1. Tof MSCE 1. Tof MSCE
Accepting Accepting Accepting
NV751 NV751 NV751
1. Tof Multi- 1. Reset RS(K) 1. Ton Multi- Used
Access Tgr (K) Chain-to-SAR Access Tgr(K) hse &
Bits (D, E,F, snownial
G115-117) upper left
NV791-797
NW420-429 NV791-797 . Ton MSM(K) BZTP
Ces 71| Tor (M114-129)

NV724-731
2. Ton MSM(K)
BZTPSCE Tgr
NV702-718

(J114-117) NV754-764
2. Reset RS(K) Chain-to-SAR
Bits (D, E,F, G115-117)
NW420-429
Yes Any
Reserve Tgr On
NV700-718
EMS No
on SAB
NV818
RASM(K)
Yes BZTR Tgr On Allow Tof Nis
Priority 1=6 (L114-129) SAR Busy
NV751 NW805- NV774
838
Test and N
Set Bit on SAB e 1. Reset RS Chain-
NW207 to=SAR(N) Bits
Signal from MC (D,E,F,G115-
117)
Inhibit ‘ NW420-429
Multi-Access T [
Generated as
shown on After information
Yes Diagram 5-302, has been set into
Sheet 2 AS, the information
is stepped down one
position each cycle
— i O ———— ___P._______.__.______
osls” 1. Select MSM(K)  NW030-034
—_— N f B
1. Select PSCE it (K) 1. Set Allow Allows 1-Box 1. Tof SAR(N) -
1. Ton Multi 2. Ton MSM(K) BZTR Tgr £ to lodd ancth
. Ton Multi= (L]M 129) NW805-838 Compare Bit o load another Busy in
Access Tgr(K) 3. Set A; Valid Bit (N126) ) store request 1-Box Diagram 5-309,
(HH\;;:A;% At S e NWé45 Nwe0s | | _into SARN) NV772-776 Sheet 1
4. Set Sink Adr Stack
(N111-118) NV814
"Yhe allow compare bit is used in T N
Diagram 5-301 AS positions 1-5 to enable CPE- : S:m SCB(N) i
Used as AS address compares for detecting 1 ?re onfrol
shown multi-access situations on or
above subsequent fetch requests from the NV781-783
CPE
AS Cycle 2
MWS Adr/ 1. Ton SDB(N)
Mark Error Store Control
2 Tgr
ki NV781-783
s
e — e e e —— e e e e —
AS Cycle 3 1. Ton Gate SDB(N)
to SBI Tgr
ijﬂ\'/‘;zraor NV781-783
. 8 2. Reset SDB(N)Full
?,'f’gf’{“ 7 Bit (K127-129)
. NW230-232
AS Cycle 4
Parallel operation 1. Ingate Data at
continues as MWS or PSCE
Diagram 5-309, shown at left
Sheet 2
TAS Cycle 5
AS Cycle 6

DIAGRAM 5-306.

5-306 (1 of 2) (3/68)

RS REQUEST (PRIORITY 6, 7, OR9) (SHEET 1 OF 2)

Sheet 2



AS Cycle 6

AS Cycle 8

AS Cycle 9

AS Cycle 13

DIAGRAM 5-306.

Sheet 1

| R

MSM(K)
DOG
NW845-848

(

Ql12-117)
NW775

1. Send Diagnose| |1. Send Sink 1. Send Sink 1. Send Sink
Control to MC Adr to FLA Adr to FXA Adr to I-Box
NW775 NW775 NW775 NW775
Si"@h Yes Diagram 5-309,
e Sheet 2
1. MSM(K)
DOG
NW845-848
MALS N

Bit Set

(Q123)

AS Valid
Bit Set

Data are not in-

ated at MC, FLA,
FXA, or 1-Box dur-
ing store operation

1. Force Eight Parity Bits on SBO

2. Send Zero Data and Eight Parity
Bits to MC, FLA, FXA, or |-Box

RS REQUEST (PRIORITY 6, 7, OR 9) (SHEET 2 OF 2)

1. SDend MWSC ata are not in=
paa to MCr | Jgated ot MC, FLA
IIB g FXA, or |-Box dur
orN;/4%)(<)-496 ing store operation IS\JB\%;:OF
NV935
NV400-496
1. Tof MSM(K) (am)
BZTPSCE Tgr
NV702-709 Diagram 5-309, Diagram 5-309,
Sheet 3 Sheet 3
1. Tof MSM(K)
BZTP Tgr
(M114-129)
NV724-731
T. Tof MSM(K)
BZTR Tgr
(L114-129)
NW805-838

End of
Operation

(3/68) 5-306 (2 of 2) -



Objectives:

. 1. SAR requests to different storage locations are outgated on first=in-with-available-data, first-out
D'°95'E"‘ '5']306: (FIWADFO) basis.
ee

2. SAR requests to same storage location are outgated in first=in, first=out (FIFO) order.
3. When a SAR has priority, it is gated to SAB if an RS position is empty during gate-out cycle.
4. Requested MSM/PSCE is selected if available, and store or fetch operation is performed.
5. If requested MSM/PSCE is busy, SAR request is rejected into RS and then reinitiated when MSM/PSCE
is available and RS posttion has priority (Diagram 5-306, Priority 9).
RS Full

Priority 8

SAR(N)
Next
NWw226

-

RS 1
Valid Bit Set
(o111 Gate
NW451 SAR to SAB

(J111-113)
NV772

shown at right

Diagram 5-306,
Sheet 1

RS 2
Valid Bit Set
(E111)
NW452

SAR(N)
EMS, or

CPE
Fetch Bit
on SAB

e

R R T | S NV818
Priority Cycle :_
SAB Cycle RS 3
1. Tof MSCE Accepting NV751 1. Tof SAR(N) Valid Bit Set
2. Ton Gate SAR(N) to SAB (J111-1 13) NV772-776 Busy in F111)
3. Reset SAR(N) Valid Bit NW220-224 1-Box NW453 ol
4. Tof SAR(N) Order and Compare Tgrs NV772-776 Valid Bit Set i
(L,M111-113) NW221-225 (D111) Valid Bit Set
SAB Error 5. Reset SDB(N) Valid Bit (J127-129)  NW230-232 D1 Adh]

Nwo8 1 NWw453

Allows |-Box to load

RS 4

I another store request Valid Bit Set
a into SAR(N) (G111) o |
e Valid Bit Set Rs 4
Sahid (ET11) VG:I(SIBII; Set
)
MSM or PSCE EMS on SAB o2 N
Select Nveis Gate
NwWO002 s RS to SAB | Yes
M(K) (J114-117)
PSCE BZTR BZTR Tgr On NV794 RS 3 [
Tgr On NV748 (L114-129) Valid Bit Set RS 1 1
NW805-838 F111) Valid Bit Set
NW453 (D111)
Allow Tof Nw451
SAR Busy MSM(K) Tgr On
NV700-718
RS 4
Valid Bit Set L
(G111 Valid Bit Set
1. Reset RS Chain-to- NW454 (E111)
SAR(N) Bits (D,E, Nw452
F,G115-117) |
| | Y Yes
NW420-429 | | Generated as |
| shown on
| | ) Diagram 5-302, RS full is used 1. RS Full
‘ Sheet 2 as shown at Nv817
| upper left 2. Tof MSCE
| + Accepting
RS(K) No NV751
Chained to SAR(N [ Yes Inhibit Select No
MSM(K)
NV720-722
Tuat SAR
| ond Set Bit Multi-Access
‘ MAC on SAB on SAB Code = (K)
\ | =(M) NV795 NW207 NV791-797
1 No Yes
L O
Load RS(K)
NW451-454 Diagram 5-308,
Sheet 5
AA |AS _ o S T e,
Cxcie 1 1. Set RS(K) ) 1. Ton Multi=-
G 4 Used to start priority 1. Select MSM(K) NWO030-034 1. Set Allow Access Tar
Dicaranisa09 ; MAC Bit (M) 7 operation after 2. Ton MSM(K) BZTP Tgr (M114=129) NV724-731 Compare (K) (H1 ]?_
P d 1. Set RS(K) i (D, E,F, RS(K) is gated fo 3. Ton MSM(K) BXTPSCE Tgr NV702-718 Bit 114)
= Stop MAC : G112-114) SAB 4. Ton MSM(K) BZTR Tgr (L114-129) NW805-838 NW608 NS
N NW437-443 5. Set AS Valid Bit (N126) NW645
NWA437-443 Alliter 6. Set Sink Adr Stack (N111-118)  NVB14
1. Tof SAR(N) R
Busy in
1=-Box
NV772-776
. The allow compare bit is used in AS positions = rrece——.
to enable CPE-AS address compares for detecting pn Diagram
multi=access situations on subsequent fetch requests b-306, Sheet
ows 1-Box § [ 1. Reset SAR(N) MAC Bits NW200-204 from the CPE
to load anothed | 2. Reset SAR(N) Test and Set Bit NW207 Test and Set
tore request 3. Reset SAR(N) Adr Excpn Bit NW150
into SAR(N 4. Reset SAR(N) VFL Bit Nw153
5. Reset SAR(N) SMAL Bit NW152, 155 1. Ton SDB(N)
‘ Store Ctrl
Readies SAR 1 Tgr
for next NV781-783
request
AS Cycle 2 1. Ton SDB(N)
Store Ctrl
2 Tgr
NV781-783
soees . ] T T T T T ]
Sees ~Ton Gate SDB(N) fo
SBI Tgr
NV781-783 4 .
E Diagram 5-309,
o 2. Reset SDB(N) Full shot 1
Bit (K127-129)
NWw230-232
—_—_— Y r—_——
EC_IT—_________ i 1. Ingate Data PGWIIGIOPGI‘?ﬁOﬂCOnﬁnUes r—'————————_——'____;—_—____
ycle Diagram at MWS or as shown at right I jata outgate is generafed a o gate
5-309, Sheet 2 PSCE data to the SBO to be parity-checked and to be sent
e e s to the FXA for a test and set operation
AS Cycles 5 Thru 8 e e e i —
ASCycley T T T T = B s S
e T S : —
AS Cycle 10 ;;'T;‘SSCNE‘(K) W
T
N5 509 Diagram 5-309, Sheet 3
—_—— = — — — —
AS Cycle 11 ________________4________________' |
AS Cycle 12 1. Tof MSM(K) | |
e BZTP Tgr
(M114-129) [ |
NV724-731
g —————————————————————— e | |
AS Cycle 13 1. Tof MSM(K) , | L
BZTR Tgr
(L114=129) SO ——
Nw805-838 - Eiiiren ==l B

End of
Operation

DIAGRAM 5-307. SAR REQUEST (PRIORITY 8)

(3/68) 5-307



Diagrams 5-301, Sheet 1;
5-306, Sheet 1 Objectives:

1. lssuing of CPE requests is controlled by MSCE accepting circuit in |-Box.

2. When CPE issues store request, request is loaded into a SAR until data have been loaded
into corresponding SDB and SAR has priority. Store operation is then performed as shown on
Diogram 5-307.

3. When CPE issues fetch request, MSM/PSCE is selected if available, and data are fetched
and sent to CPE. |f requested MSM/PSCE is not available, request is loaded into RS and
then reinitiated when MSM/PSCE is available, as shown on Diagram 5-306.

MSCE
Accepting

No

Priority 10,
or priority.
1 overlap

Priority Cycle
SAB Cycle
1. I-Box Sends
Request to
SAB
j

Store Bit
on SAB
NW206

No

SAB Error
Nwo8 1

CPE Fetch
Bit on SAB
NvV818

No

Diagram 5-309,

RS 1 Chained Sheet 1
e
T;?‘ andS:eBt CPE Adr Comp Some . SARN\(/‘L/)J;;-]]”
fiion with some SAR SAR Valid
PNW207 NW103-105 NW220-224 25 1 Chained .
fo SAR (D115-117) RS2 Chained No

to SAR (E115-117)

hijyee NW424

RS2 Chained
to SAR (E115-117)
NW424

RS2 Chained
to SAR (E115-117)
NW424

RS2 Chained
to SAR (E115-117)
NW424

RS3 Chained
to SAR (F115-117)
NW426

RS3 Chained
to SAR (F115-117)
NW426

No

RS3 Chained
to SAR (F115-117)
NW426

RS3 Chained
to SAR (F115-117)
NW426

1. Stop |-Box Storage
R Re
SCE t q
CE accepting is NVBI9
sed as shown at 2. Tof MSCE
pper left - To A
Accepting
NV751
Shown on Diagram 4-303(R). Shown on Diagram 4-303(R).
Operate as follows: Operate as follows:
Ingate Adr Comp ~ Set Valid Ingate Set
1 2 1C2 o o e
1 1A2
2 1 1C2
2 2A3
2 3 2C3 3 3A1
3 2 2C3
3 1 3C1
5l 3 3C1
S IS S B e CEEEE——
SAR Cycles
(Data 1. Load Store Request
Dependent into SAR(N) CPE .
Timing) 2. Set SAR(N) Valid SMAL Bit
Bit  NW220-224 ] |
1. Ton Appropriate 1. Ton Appropriate l
Comp Tgrs (1C2, Order Tgrs (1A2, |
2C3, 3C1) (M111- 2A3, 3A1) (L111- [
" SAR(N) Test SAR(N) 113)  NW221-225 113)  NW221-225
es R
and Set Bit Set Conditional Bit Set }
NW207 NWI151
SDB(N) Full PSW can be Yes 1
Bit Set (K127-129) stored only
NW230-232 via SDB 1 sed s diws
Yes 1-Box on Sheet 2 SAR(N)
No i Store PW | SMAL Bt e
1. Load PSW |
into SDB 1
NV010-089 |
In conditional operation,
SDB(N) can be loaded
F)l(A only if an activate signal |
SS;B?IZ') is received (Sheet 2)
1. Load FSB
Data into
SDB(N)
NV010-089
1. SMAL Comp Data Inhibits setting SAR
FLA Not Needed MAC bits, RS MAC
ME Select No bits, and RS chain=
SDB(N) NW156 to-SAR bits
1. Ton SDB(N)
Busy Tgr
(H127-129) SDB(N) Busy
NV895-897 Tgr On (H127-129)
NV895-897 ‘
S Tag Reg(k Yes . !_oud Sr Tag Source tag is loaded into ‘
000 (H, J, K123-126 into & Tag source tag reg each cycle
NV883-890 ﬁgz(exN)lz(?)'J' until FLA selects SDB(N) l 1. Reject EMS
-89 Request
81
N | NV815
Sr Tag Reg(N) = |
e Bus Tag Reg u
883-890 \
N Bus tag is loaded inh: Sheet 3
bus tag reg each cycle
Yes (K119-122) L——_——____.____._____
! NVv8g1
1. Load CDB Data into
SDB(N)
NV010-089
2. Tof SDB(N) Busy
Tgr (H127-129)
895-897
S | i l

Sheet 2
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SAR Cycles
{Data Dependent Timing)

Sheet 1
N

1. Set SDB(N) Full Bit
(K127-129)
NW230-232
2. Set SDB(N) Valid
Bit (J127-129)
NW230-232

Adr Excpn Bit
Set NW150

Tgr On (M112)

3A1
Tgr On (L113)
NW225

1A2
Tgr On (L111)
NW221

Set (J127)

SAR 1
Adr Excpn Bit
Set NW150

1. SAR 1
Ready
NW221

1A2
Tgr On (L111)
NWw221

3A1
Tgr On (L113)
NW225

1. Ton SAR 1 Next Tgr
NW226
2. Set SDB 1 Length
Bits from SAR 1
Length Bits
NW234,236

[

SAR2
Val Bit

Yes

2A3
Tgr On (L112)
NW223

Yes

1A2
Tgr On (L111)
NW221

Set (K112)
NW222

SAR 2
Adr Excpn Bit

Adr Excpn Bit

Set NW150

1. SAR 2
Ready
NW223

1A2
Tgr On (L111)
NW221

1. Ton SAR 2 Next Tgr
NW226
2. Set SDB 2 Length
Bits from SAR 2
Length Bits
NW235, 237

Set NW150

1. SAR 3
Ready
NW225

3A1
Tgr On (L113)
NW225

Tgr On (L112)
NW223

1. Ton SAR 3 Next Tgr
NW226
2. Set SDB 3 Length
Bits from SAR 3
Length Bits
NW235, 237

]

DIAGRAM 5-308.

End of
Operation

After a request hasbeen|
loaded into a SAR, the
request is outgated and
processed as shown on
Diagram 5-307

CPE REQUEST (PRIORITY 10, OR PRIORITY 1 OVERLAP) (SHEET 2 OF 6)

. Reset SDB(N) Full

Bit (K127-129)
NW230-232

. Reset SDB(N) Valid

Bit (J127-129)
NW230-232

[

Activate
Signal

SAR(N) request
is completely
canceled

End of
Operation

. Reset SAR(N) Valid Bit

. Reset SAR(N) Order and

. Reset SAR(N) MAC Bits

. Reset SAR(N) Test and Set
. Reset SAR(N) Adr Excpn Bit
. Reset SAR(N) VFL Bit

. Reset SAR(N) SMAL Bit

. Reset SAR(N) Conditional

. Reset RS Chain=to=SAR(N)

. Tof SAR(N) Busy in I=Box

NW220-224

Comp Tgrs NW221-225
NW200-204
Bit NW207
NW150

NW153

O NWI52,155

Bit NWI151

Bits (D, E, F, G115-117)
NW420-429

NV772-776

| Evrge:

1. Reset SAR(N)
Conditional Bit

NW151

SDB(N) can now
be loaded with
data as shown on

Sheet 1
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Sheet 1

Adr Excpn

Signal
from [-Box

SMAL Comp
Data Not Needed
NW156

Generated as shown
on Diagram

4-303(P)

A SAR compare does not
inhibit selecting an MSM,
but it does inhibit setting
the sink address stack so
that MSM data is not sent to
requesting source out of
sequence

SAR(N)
Compares to SAB
NW154, 156

Chained to

NW420-429 ARAL CPE Bus
52?1(5[)'15';;' and RS(K) Comp
NW420-429, NWO048,063

Load Sto Yes
RS(M) Adr Altr
NW451-454 Mode Pri 1
overlap
Yes
CPE Bus Yes EMS on SAB Yes EMS Rtn
and RS(K) NV818 JasOn
Comp
NW048, 063
| No
|
i
RS (K) Test |
and Set Bit Set |
(D,E, F,G123) 1 |
NW406-409 Sl | | e
overlap | lg | Yes Inh Sel
‘\ S [~ ‘ NV734-740
| i
[ |
| Load RS(M) EMS Rtn Yes | |
1 NW451-454 Tgr On T ‘ ‘
l NV768 | |
[
| { AS(N)
i Allow Compare
| Bit Set
| NW608, 609,
‘ [
| |
‘ " i ‘ CPE-AS(N)
| ‘ 4 ‘ ‘Lr_\l Adr Comp
| I | | NW063,070
| L
Test and Set MSM(K) ‘
Bit on SAB BZTR (L114-129) | i
NW207 ‘ AS(N)
| No Valid
No N < T T Bit Set
PSCE e = * NW645, 646
BZTR (J119) —
NV748
[
| [V j | |
| J [
{ Sheet 5 [ | No Pseudo
| | Select
SAB Cycle | | NW034
G U R S G T | A TR i i o e e S S _____!_—_‘—j
1. Set RS(M) 1. Set RS(K) 1. Select PSCE 1. Set Allow 1. Select MSM(K) NW030-034 1. Select SPF ‘
Chain-to-SAR MAC Bit (M) Compare 2. Set AS Valid Bit (N126) NW645 for 1SK Op-= L = SIS
Bit(N) (D, E,F, (0,E,F, NW002 Bit \weo0s 3. Set Sink Adr Stack NV814 eration ‘
G115-117) Gl12-114) 4. Set MSM(K) BZTR NWB805-838 |
INV/420-429 NW437-443 5. Set MSM(K) BZTP NV724-731 RERS
. NV700-718 . Sel al Bi
6. Set MSM(K) BZTPSCE (N126)  NW&45
o 1. Set Sink 2. Set Sink Adr
SAR(N) Used to ?rcm priority Diagram 5-301 Adr Stack Stack VB 14
7 operation after
Some MAC RS(K) is gated fo SA| Nv814
NW202 ‘ 15/ G, ‘
‘ he allow compare bit is use

sitions 1-5 to enable CPE~AS address e —
ompares for detecting multi-access 1

1. Set SAR(N) Lsedics ituations on subsequent fetch requests
: g shown on m the CPE
MAC Bit (M) ] e
Diagram MWS Adr/
NW200-204 Mark Error
T T AR A i S R S AP RS S | |
AS Cycles 3 Thru 5 .
AS Cycle 6
PV
Inhibit DOG No
Pos 6
Nw737 1. MSM(K)
DOG
NW845-848
—)_————— e ——_—
| w
e ]
AS Cycle 7 “ _

Sheet 4
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AS Cycle 7

AS Cycle 8

Sheet 3

A
r )
1. Decode 1. Decode
Sink Adr Sink Adr
NW775 NW775
Yes Yes
(Q112-117) (Q112-117)
NW775
1. Send 1. Send Sink 1. Send Sink 1. Send Sink 1. Send 1. Send Sink 1. Send Sink . Send Sink
Diagnose Adr to FLA Adr to FXA Adr to Diagnose Adr to FLA Adr to FXA Adr to
Ctl to MC 1-Box Ctl to MC 1=Box
EW775 1NW775 NW775 NW775 NW775 NW775 NW775 NW775
L . !

AS Cycle 13

DIAGRAM 5-308.

Single Cycle

Yes

|-Box during store
ration

15

Force Eight Parity Bits on SBO

2. Send Zero Data and Eight Parity
Bits to MC, FLA, FXA, or |-Box
NV400-496

MALS
Bit Set (Q123)

ISK
Operation Diagram 5-309,

Sheet 2

. Send ISK
Data from
SPFto FXA

NV400-403, 450

Yes

1. MSM(K)
DOG
NW845-848
)
1. Send MWS
Data to MC,
Data are not
::LBA;)’ FXA, or ingated at MC,
La X
NV935 NV400-496 FLA, FXA, or|=Box

Sheet 3

1. Tof MSM(K)
BZTPSCE Tgr

NV702-709

1. Tof MSM(K)
BZTR Tgr
(L114-129)
NW805-838

End of
Operation

CPE REQUEST (PRIORITY 10, OR PRIORITY 1 OVERLAP) (SHEET 4 OF 6)

Diagram 5-309,
Sheet 3

1. Force Eight Parity Bits on SBO

2. Send Zero Data and Eight Parity
Bits to MC, FLA, FXA, or |-Box

NV935

NV400-496

[

Diagram 5-309,
Sheet 3

End of
Operation
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Diagrams 5-307, Sheet 1;
5-308, Sheet 3

RS1
Valid Bit Set

(o111)
NWA451

MCwW
Force RS1
Valid
Nw451

RS2 Valid
Bit Set (E111)
NW452

MCW
Force RS2
Valid
Nw452

RS3 Valid
Bit Set (F111)
NWw453

MCW
Force RS3
Valid

NW453
Refer 1. Load RS1 Refer 1. Load RS2 Refer 1. Load RS3
foinote NW451 toifote NW452 toinote NW453
SAB Cycle
RS Cycles
Timing Dependent
on Chain-fo-SAR T. Set RS1 T, Sef RS2 T. Set RS3
and MSM Availability) Valid Bit Valid Bit Valid Bit
(111) (E111) F111)
NW451 NW452 NW453

RS2 Valid
Bit Set (E111)
NW452

No

1. Tof 1B2 Tgr
(H115)
NW461

RS3 Valid
Bit Set (F111)
NW453

Yes

1. Tof 1B3 Tgr
(H116)
NW461

RS4 Valid
Bit Set (G111)
NW454

1. Tof 1B4 Tgr
(H117)

RS1 Valid
Bit Set (D111)
NWw451

RS1 Valid
Bit Set (D111)
Nw451

1. Ton 1B2 Tgr
(H115)
NwW461

RS3 Valid
Bit Set (F111)
Nw453

No

Yes

RS4 Valid
Bit Set (G111)

Yes

Nw454

Refer to note

MCW
Force RS4
Valid

Nw454

1. Load RS4

NW454

T. Set RS4
Valid Bit
G11)

NWA454

RS1 Valid
Bit Set (D111)
Nw451

1. Ton 1B3 Tgr
(H116)
Nw461

RS2 Valid
Bit Set (E111)
NW452

1. Tof 2B3 Tgr
(H118)
NW462

RS4 Valid
Bit Set (G111)
NW454

1. Ton 1B4 Tgr
(H117)
NW461

RS2 Valid
Bit Set (E111)
Nw452

1. Ton 2B3 Tgr
(H118)
Nw462

RS4 Valid
Bit Set (G111)
NW454

1. Ton 2B4 Tgr
(H119)
NW462

RS3 Valid
Bit Set (F111)
NWw453

1. Tof 3B4 Tgr
(H120)
NW462

No.

1. Ton 3B4 Tgr
(H120)
NW462

Note: MCW bits 25, 30, and 31 can be used to select
the next RS position to be loaded:

MCW Bits

25 30 31
0 0 O
1 0 O
1 0 1
T 1 0
1 1 1

DIAGRAM 5-308.
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RS 1-4 (Normal Operation)

Enable Loading Inhibit Loading

(MCW Force Valid)

RS2-4

RS1

RS2 RS1,3,4
RS3 RS1,2,4
RS4 RS1-3

CPE REQUEST (PRIORITY 10, OR PRIORITY 1 OVERLAP) (SHEET 5 OF 6)
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RS Cycles (cont) Sheet 5
(Timing Dependent z
on Chain=to=SAR

and MSM Availability)

RS1
Valid Bit Set
(D111)
NW451

MSM(K)
BZTP Tgr On

\V/724-73

1.dnhibit Select
MSM(K)
NV720-722

Available for RS2

182
Tgr On (H115)
NW461

Sto
Available for RS3
NV760

1B3
Tgr On (H116)
NW461

Available for RS4

184
Tgr On (H117)
NW461

1. RS1 First
WAM
NV754

RS2
Valid Bit Set
(E111)
NW452

MSM(K)
BZTP Tgr On
(M114~129)
\V724-731

1. Inhibit Select
MSM(K)
NV720-722

Sto
L<kvailcb|e for RS1

NV754

<" Tgr On (H115)

No

Available for RS3

283
Tgr On (H118)
NW462

Sto
Available for RS4
NV763

Tgr On (H119)
NW462

1. RS2 First
WAM
NV757

RS3
Valid Bit Set
(F111)
NW453

MSM(K)
BZTP Tgr On

(M114-129)
\V724-73

1. Inhibit Select
MSM(K)
NV720-722

1B3
Tgr On (H116)
NW461

Sto
Available for RS2
NV757

2B3
Tgr On (H118)
NW462

Sto
Available for RS4
NV763

Tgr On (H120)
NW462

1. RS3 First
WAM
NV760

RS4
Valid Bit Set
(G111
NW454

hain-to~SAR(N)
Bit Set (G115-11

MSM(K)
BZTP Tgr On
(M114-129)
V724-73

1. Inhibit Select
MSM(K)
NV720-722

184
Tgr On (H117)
NW461

Available for RS2

Tgr On (H119)
NW462

Sto
Available for RS3
NV760

384
Tgr On (H120)
NW462

No

1. RS4 First
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