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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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{ 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

(3/68) 5-308 (2 of 6)



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.

5-308 (5 of 6)

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)

(3/68)
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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
WAM
NV763

DIAGRAM 5-308. CPE REG UEST (PRIORITY 10, OR PRIORITY 1 OVERLAP) (SHEET 6 OF 6)

(@]

End of
ration

IAfter a request hasbeer
loaded into the RS, the

request is outgated and
iprocessed as shown on
Diagram 5-306
KPriority 9)

5-308 (6 of 6)



Address Check
SAB Cycle

Data Check

Address/Data Check

Snapshot Register

AS Cycle 1 Diagrams 5-302, Sheet 1; 5=305, Sheet 1;

5-306, Sheet 1; 5-307; 5-308, Sheet I

@

SAB error

1. Ton SAB Err
Lth

NV932

PSCE/CPE
Request

PSCE SAB
Err Lth On
NV930

CPE SAB
Err Lth On
NV932

1. Ton PSCE SAB 1. Ton CPE SAB Err
Err Lth Lth
NV932
2. MSCE Hardsto
V9 e P
e NV931
1. Ton Adr Err Oflo
Lth
NV932
2. Ind MSCE Error
Oflo
NV937
AS Cycle 2
1. Ton Adr Chk Pos 2
Lth
NW712
AS Cycle 3 Diagrams 5-302, Sheet 1;

5-305, Sheet 1; 5306, Sheet I;
5-307; 5-308, Sheet 3

Q‘e‘

MWS address
or mark error

1. Ton MWS Adr/
Mark Err Lth

NV936

PSCE/CPE
Request

Err Lth On
NV934

Err Lth On
NV934

1. Ton PSCE MWS 1. Ton CPE MWS Adr/|
Adr/Mark Err Mark Err Lth
Lth NV934
2. MSCE Hardstop
NV934 NV931

1. Ton MWS Adr/Mark|
Oflo Lth
NV934
2. Ind MSCE Error
Oflo NV937

PS Tag Error

R

From SPF

No

1. Ton Adr Chk
Pos 3 Lth

NwW712

Sheet 2 Sheet 2

PS Data Error

From SPF

DIAGRAM 5-309. ADDRESS CHECK AND DATA CHECK (SHEET 1 OF 3)

1. Ton Data Chk
Pos 3 Lth

NW712

@

Sheet 2

(3/68)
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AS Cycle 3

AS Cycle 4

AS Cycle 5

AS Cycle 6

AS Cycle 7

AS Cycle 8

Diagrams 5-301, Sheet 1; 5-302, Sheet 2; 5-304; 5-305,

Address Check
Sheet 1

1. Ton Adr Chk
Pos 4 Lth

NW713

1. Ton Adr Chk
Pos 5 Lth

NW745

Diagrams 5-302, Sheet 1; 5-305,

Data Check

Sheet 1; 5-306, Sheet 1; 5-307

SBI error

@

1. Ton SBI Set
AS DC Lth

NV922

PSCE/CPE
Request

No

1. Ton Data Chk
Pos 4 Lth

NW713

1. Ton PSCE SBI
Err Lth

NV922

1. Ton CPE SBI Err Lth

2. MSCE Hardstop

NV923

NV931

. Ton SBI Err Oflo

Lth NV923

. Ind MSCE Error

Oflo
NV937

Address/Data Check

r___..

1. Ton Adr Chk
Pos 6 Lth

NW746

1. Ton Adr Chk
Pos 7 Lth

NWw746

1. Address check

signal is
sent to
PSCE

1. Ton Adr Chk
Pos 8 Lth

NW774

Sheet 1; 5-306, Sheet 2; 5-308, Sheet 4

Sink address error

DIAGRAM 5-309.

5-309 (2 of 3)

Yes

1. Ton Sink Err Oflo
Lth

NV936

2. Ind MSCE Err Oflo

NV937

1. Ton Sink Adr Err
Lth
NV936, 937
2. MSCE Hardstop
NV931

1. Ton Sink Err
Pos 9 Lth

NW?755, 760

Sheet 3

ADDRESS CHECK AND DATA CHECK (SHEET 2 OF 3)

(3/68)

e el

| Sooshot Register

)

Sheet 3

K

¢

Sheet 3

1. Ton Data Chk
Pos 5 Lth
NwW747
i
1. Ton Data Chk I 1. Ton AC/DC
Pos 6 Lth | Pos 6 Lth
Nw747 l NZ800
1. Ton Data Chk I 1. Ton AC/DC
Pos 7 Lth I Pos 7 Lth
NW747 I NZ800
1. Ton Data Chk 1. Ton AC/DC
Pos 8 Lth I Pos 8 Lth
NW746 I NZ801
1. Ton Data Chk 1. Ton AC/DC
Pos 9 Lth I Pos 9 Lth
NwW774 | NZz801



S Address Check Data Check Address/Data Check Snapshot Register
yc e =T —_—
Sheet 2 Sheet 2 Sheet 2
AH Al AK
AS Cycle 9
AS Cycle 10 Diagrams 5-302, Sheet 2;
Diagrams 5-301, Sheet 1; 5-302, Sheet 2; 5-305, Sheet 1; 5=306,
5-304; 5-305, Sheet 1; 5-306, Sheet 2; 5-308, Sheet 4 Sheet 2; 5-307; 5-308,
Sheet 4
| AL I AM I
SBO error
1. Ton SBO Data
Chk Lth
NV926|
Store on SBO
NV925
No
1. Ton Store
SBO Err Lth
NV925
PSCE/CPE
Request
PSCE SBO CPE SBO
Err Lth On Err Lth On
NV927 NV927
1. Ton PSCE SBO 1. Ton CPE SBO Err
Err Lth Lth NV927
2. MSCE Hardstop
NV927 NV931
1. Ton SBO Err Oflo
NV927  NV927
2. Ind MSCE Error
Oflo
NV937
T Tom Sink Em . Data check 1. Ton Data Chk 1. Ton AC/DC
" Pos 10 Lth signal is sent Pos 10 Lth Pos 10 Lth
to PSCE
NW756 NwW774 NZz801
AS Cycle 11

DIAGRAM 5-309.

ADDRESS CHECK AND DATA CHECK (SHEET 3 OF 3)

1. Ton Adr/Data/| 1. Ingate
SBO Check Snapshot Reg
Lth
NW775 NW756-760
1. Inhibit Clock
Snapshot Reg

NW755

1. Used as
shown at
right

Inhibit
Clock Snapshot
Reg

1. Generated
as shown
at left

1. Freeze
Snapshot Reg

NW756-760

(3/68)
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CPE Select Signal and Input Priority

arlier reques
eceived in Pri
esponse and is
oving into the

CPE Select
EMS

NT474

Earlier Req
still in CPE
Req Buffer

Objectives:

1. Pass CPE request address information through the backup
buffer and set into the request buffer.

2. Hold the request in the backup buffer if the request
buffer is full; move the current request into the request buffer

as the earlier request is loaded

into a Q Register

3. Request use of the CPE address Bus from input priority.

(The CPE request Tgr enters the

request into input priority).

4. Re-enter the request in input priority each succeeding
cycle if the priority decoder does not respond to the input

request.

5. Prepare to load the request in the Q (via the CPE address
bus) when a response is received from input priority.

eques
nformation (Adr,
ark, Key,and S/S
s set into Request
>

r
1. Ton CPE Req Tgr

2:

3.

(B07) NT474
Ton Set CPE Req
Adr NT478
Ton Set CPE Req
Rej (C17)

|

. Ton CPE Req Lth
. Tof Set CPE Req Adr|

. Tof Set CPE Req Rej

NT474

NT478

CPE Store
Request

CPE Fetch

CPE Req Bfr
Store
Tgr On

CCC In Pri
Store Req

PPE In Pri
Store Req

Store
Conflict Enable
Tgr On

DIAGRAM 5-400.

5-400 (1 of 12) (3/68)

No
Tof Store Tgr is not turned oft
Conflict before the current
Enabled Tgr request has turned on
NT461 CPE Input Priority
Tgr

Ton Store i

Conflict Request Buffer

Enabled Tgr Data Skew

(B14) NT461

Wait for

Another CPE

Select Signal

I A I Sheet 4

Req Bfr Sto
Tgr On, Tag Tgr Off,
Test and Set

CPE

No

Tgr (B08)
Adr

Rej

1. Ton CPE Req Bkup

NT475
2. Ton Hold CPE Bkup
NT479
3. Ton Hold CPE Bkup

)i

1

Ton PSCE
Busy Tgr

(B09) NT477

Il

Gate PSCE
Busy to
MSCE

NT477

CPE
In Pri Tgr On
NT460

Yes

No

Ton Request
Transfer (Stays
on for 1 cycle)

Move Current
Req to Req Bfr
as earlier

Req moves out

CPE STORE/FETCH REQUEST TO EMS (SHEET 1 OF 12)

v Sheet 2

CPE Request Tof
Re=Enters CPE Req
Input Backup Tgr
peliionity oo | (B0B) NT475
Req
Two Transfer
Yes or More No
Q's Avail
(A19)
One Q Tof Hold CPE Bkup
cz:;:;ec, . Available ki | [dr Tor NT479
3
Enabled Tgr = (A15) Tof Hold CPE Bkup
On Rej Tgr
NT479
Yes
No
Any Yes
CPE Other PSCE
Req Bfr No Busy Conditions,
Store Trg On
(C13)
i Tof PSCE
Busy Tgr (B09)
Q Reserve Yes
Yes HCe Request \ (B09) NT1477
In Pri Store
Req
\
PPE CPE
AL In Pri Store o bis Req Bf(r)Store
Req Tgr On
(C13)
Yes
No CCC In Pri Yes
Store Req nter 3 Position
Backup Buffer
Data Skew
Ton CPE Input
Priority Tgr CPE Req can Enter
(A12) the Q (Send In Pri
NT460 Response to CPE)

[ C I Sheet 4



Output Priority Cycle

Q7 is

Available

Objectives:

3
h A
Shoet | 4. Determine if the Q contains another request (other than CPE

If the Qx CPE request has the highest priority,

Assign
Q7 from bottom
Tgr On

Available Pool
2. Assign Q6 from
bottom Tgr is

1. Removes Q7 from

turned on if Q6 is
Available (Note 1)

1. Ton Q7 Bsy

Tgr (HOT) NT431
2. Tof Assign

Q7 from bottom

Tgr NT445

E Req enters the Q
via the CPE Request Adr
Bus. Ingate only sink
bits 1=5 to S/S Reg

NT621 NT625

Yes

Gate CPE Req
Bfr, Adr, Mark,
Key and Insn Bits
to Q7 (Qx)
NT510

Req Bfr Test

Note 3 y

1. Ton Control Req
Test/Set Tgr Qx,
NT751
2. Ton Qx Test/Set
Latch
NT877-NT912

& Set Bit
Tgr On

See Diagrams

5-401, 5-402

Hold Qx Active
Bit Reset,
Operation is

Cancelled

CPE Req Bfr
Rej Tgr On
NT472

Ton Qx
Active Bit Tgr
NT704-NT739

Tag Bit Tgr On

CPE
Req Bfr
Store Tgr On
NT471

CPE
Req Bfr

Test & Set Tgr On
NT471

Ton Qx Store Bit Tgr
NT706=NT741

Ton Qx Full Bit Tgr
NT707 - NT742

store request.

- Load the request address information in the highest numbered available Q register.
. Turn on the assigned Q (Qx) active bit to indicate that Qx contains a pending request; turn on the store and full bits if Qx contains a CPE

Ignore output priority decoding if Qx contains a CPE fetch request that can be expedited (punched) through the PSCE.

seeking use of the EMS Bus.

ASFH
(Note 2)

Store
Request
etch Punch
Through Condition
Bypass Output
Priority
Decoding -
Loop
7 Yot Block Tgr
Qx On (K1)

Ton Store
Request Tgr Qx
NT707 NT742

§ S

-

) for the EMS bus by a device with a higher priority rating.
determine if the Qx CPE request was received before any other CPE request that is also

Priority Tgr Qx

Ton EMS Output

CPE Request
in Qx Enters

PPE

CPE
Req Bfr

NT471

Enter unit and link 3
position pipes to
enable the data to
follow the request

3 cycles later

Notes:

&)

Sheet 4

T

Not Logout
Display Qx

NU827

Not Disable
Qx Sw On

NU815

Not Inhibit
Output Pri
Sw On

NU816

Tof Qx Loop/
Block Tgr
NT851-NT874

CPE

Req Bfr
Tag Bit On
NT471

If Yes,
See Diagrams

5-401, 5-402

Enter EMS
Output
Pri

CPU
Highest Pri

inQ

Device to EMS

CPE Decode
in Qx

EMS Out
Pri Tgr On

Fetch
Store Delay
Mode

EMS
BSM
Available

Bypass Condition,
Fetch Data will U
the CPE Return
Bus Q Bypass

se

o\

NT798 - NT801 Out Priority
>
____>_y
Chan
0-7 Enter
EMS Output
Pri
Generate
Return
Warning to
MSCE
Chan 8
Enter EMS
Output
Pri .
Chan 9
Enter EMS
Output
Pri
Device
Priority
Decode

Loaded

before any
other Q

Load Storage Adr
into Primary
Decoders for Qx

NS931 - NS955
NT060 - NT163

l

Tof Primary
Decode Block
Tgr Qx

NT118 - NT158

Busy Tgr Off for BSM
(Box X) which Cor-
responds to Qx Ad-
dress Decode

A

No

[ PE Primary Box

Ihrough Decoder

sult, CPE Reg mus
Re-enter Out Pri

Decoder and Punch

J NT064-NJ069

Conflict would re-

Store Bit

Contain PPE or
CCC Fetch Req

Operation
Cancelled
Reset Active’

Qx

1. Ton Punch Through

3. Ton Loop/Block Tgr
NT851-NT874

} Out Pri Decodi

Tgr (A14)  NT485 ng
2. Ton CPE Return . Gate EMS Return
Warning Tgr NT484 Warning to MSCE

3. Blocks Entry of
Request in Out

Pri Set

Tag to
EMS In
Process

1. All CPE requests are assigned Q's searching frem the bottom up (Q7 through Q0). Any Q that is not disabled, not reserved, and

not busy is available.

2. Each Queue (Q) contains four control bits:
determine the type and state of a request in the Q.

If Q7 is available, its assign from bottom Tgr is on

Refer to Sheet 12.

A = Active, S = Store, F=Full, H=Hold. On and Off combinations of these bits

represents a store request, before the request is sent to storage.

3. (See Note 1 on Sheet 3).
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For example: Active On, Store On, Full On, and Hold Off (ASFH)

End Output Pri
Cycle Begin No
BSM Select and
Address Cycle
:F
Sheet 3

EMS Bus
FIFO Decoder

NT847 - NT870

Block all FIFO Decrd
Outputs for 1 cycle by
Deconditioning

Clock Pulse

Gates

Sheet 5
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Select and Address Cycle

Sheet 2

1. Ton Qx Loop Block
Tor (K1-8)
2. Ton Qx EMS Gate Tgr
3. Ton Qx EMS Data Tgr
(L1-8)
4. Tof Qx EMS Out Pri Tgr!

in out pri

. Blocks CPE re-entry

2. Primary gate
3. Conditions three-
cycle data out prictr

N

Primary Decoders
Decode Box X
_(BSM X) for
EMS A Reg in Qx

I

1. Ton EMS Sel T
Box X (N10-17)
2. Ton EMS Bsy T
Box X (P10-17)
NT953 NU012

Gt Sel to EMS BSM X
. Gt Sel to SPM
NT936
. Perform EMS Adr
Bus Ck
NT953, NU012, NUO39

N

w

Box X Avail

Avail ckts now Line Active,

degated by
current request

1

Tof All EMS Pri Tgr
that are Requesting
Box (BSM) X

Store

Fetch (S/F)
Delay Sw
On
Yes
No
Store
Request
Fetch
Request
Yes Bypass No
Condition g
\
Gate Sto Adr Gate Sto Adr
Mark, Key and data will use Mark, Key, and
$/S to EMS Bus CPE return S/Sto EMS
NT896 NT?11 bus bypass Bus
EMS EMS
Insert Tag In Yes Yes Insert Tag In
Process Process
Tood 5/5 Adr \(/:V;Cl:eOne Toad 575 Link
Into EMS S/S Adr (Qx Adr)
Deskewing intoS/S
Buffer NT875 Buffer NT875
T & T
Gate EMSS/S
Buffer Contents See S/S Bus
to EMS By
S NT676 NT689
Qx EMS
Gate Tgr On
L
Not Logout
or Display T
On
NU827
Not Loop
Made Sw On
NU816

L

Objectives:

1. Select the EMS BSM that is designated by the decoded storage address in the Qx primary decoder.
2. Gate request address information to EMS Bus; encode Qx (link) address for store error information return (S/F Delay Mode) or if fetch data will pass

through Q before going to MSCE.

3. Retumn Qx to the available pool if the store/fetch delay Sw is off.
4. Run the data skew counter to delay 3 cycles and gate the data portion of Qx to EMS; this is necessary only for a store operation, but is not blocked

for a fetch operation because the counter resets are needed.

5. Wait for the EMS advance return pulse that indicates the fetch data and/or error information is returning from EMS.

EMS

Note 1:

A CPE test and set to EMS operation is
treated the same as a CPE fetch
request to EMS by the PSCE; the only
difference is the gating of the test
and set line to the EMS and SPM.

Sheet 11
K

Set Tag Op No
In Process
elay etcl
. (S/F mode) block
EMS SPM is bsy for 2 active reset by de=
cycles to com?lefe L Ton Qx conditioning CPU
cPU set tag operation Hold Bit Tgr fetch access 540
Decoded in
2.5usec Adr Qx ‘NT705-NT740
Ctr Off and |
Qx Tag Bit Tof Qx Wait for error
Tgr OFf Full Bit Tgr return from
| selected BSM
l NT707-NT742 | (See Sheet 6)
ASFH
Fetch
request
Not Pri
Store request D:cod:";v?ls B
(Not S/F in Qx
delay mode)
l [
|
CPU fetch
Tof Qx Active access 540
Bit Tgr NT705
Qx Should Not
Error Hold ?: On. At
Tgr On is Time
Return Qx Tof Qx g]ecr IQX
to available Bsy Tgr R:;‘_';:’r Reset CR X
iste
el NT424-NT431 | | NT620-NT762 NIZ
€
Not 2.5usec
EMS Request

l

1. Ton Qx Adr Block Tgr
1 cycle after turn on of
EMS Qx Gate Tgr

(M1-8) NT916-NT934

2. Tof EMS Qx Gate Tgr

NT876 NT911

Adr block tgr on
represents the 1st
cycle of the three-
cycle data skew
counter

3. Tof Store Req Tgr
NT707-NT742

Test Set Tgr
On NT877-

Gate Test/Set
Op Bit to SPM
and EMS

NT936

Ton Data Skew
Tgr 1 Qx

NT916 NT934
I

Ton Data Skew

Tar 2 Qx

NT917 NT935

Data
Width Tgr 1
Qx Off

Ton Data Gate
(N1-8) Tgr
Qx

NT917 NT935

]

Ton Data Width
Tgr 1 Qx

NT917 NT935

|

EMS Data
Tgr Qx On

l

TS bit is sent to the
SPM because a protect
violate (PV) error
should be indicated as
a store PV, not a fetch
PV

Not 2.5usec
EMS Request

|

Tof Counter Qx

Tof Adr Block Tgr

Tof Data Skew 1 and Skew2
Tof Data Gt Tgr

Tof Data Width 1

Tof EMS Data Tgr Qx

NT916-NT935
NT876-NT911

i

Gate Data Bit
A-B Qx to Datal
Out Bus EMS
NT880 NT915

Data is not ingated
by selected BSM if
this is a fetch request
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Wait for EMS
Advance Return
from EMS

(See Sheets 6,7,8,9




CPE Request and Backup Buffer

3 Cycle Data Skew Pipes

Sheet 1

Ton Pos 1 Req
Bfr Data Skew
Pipe

NT480

Next Cycle
Shift Pos 1 to
Pos 2
NT480

Next Cycle

Shift Pos 2 to
Pos 3
NT480

Ton Set Req Data from SBI

Bfr Data Tgr is set into
Req Bfr

(B12) NT481 ‘

Tof Set Req Bfr
Data NT481
Tof Hold Backup
Bfr Data

NT483

CPE Store Request Unit and Link 3 Cycle Pipes

DIAGRAM 5-400.

Sheet 2

Objectives:
1. Set CPE store request data, from the system SBI or CPE
backup buffer, into the CPE request buffer 3 cycles after

the request address information is set in the buffer.

2. Hold the CPE store request data in the CPE backup buffer,

3 cycles after the request information arrives, only if the request
buffer was full when the request arrived.

Sheet 1

Ton Pos 1
Backup Bfr Data
Skew Pipe

NT482

Pos 2

Next Cycle
Shift Pos 1 to

NT482

Pos 3

Next Cycle
Shift Pos 2 to

NT482

Ton Hold
Backup Bfr
Data Tgr
(B13) NT483

Objectives:

1. Encode the designated Q link address (determined by "Assign Qx from
bottom" tgr and designated unit code as CPE store request information

enters Qx.

2. Enter the unit and link codes in their respective pipes.

3. After a 3-cycle delay:
a. Gate store data from the CPE request buffer (as determined by the unit
pipe) to the unit request bus.
b. Gate the unit request bus to Qx (Q7 for this example, as determined

by the link pipe).

Ton Bits 4,2, 1 of Link
Pipe Pos 1 Unit Req
Bus Skew Data

(B18-20) NT590

Next Cycle

Shift Pos 1 to
Pos 2
NT591

Next Cycle
Shift Pos 2 to
Pos 3

NT592

Binary Link
Adr Code
for Q7

Not Q7 Yes
Link Code
Gate Unit Req
Data Bus to
Q7
NT594

CPE STORE/FETCH REQUEST TO EMS (SHEET 4 OF 12)

Ton Bit 4 and Tof Bits

2,1 of Unit Pipe
Pos 1 Unit Req Bus
Skew Data

(B15-17)  NT586

Next Cycle

Shift Pos 1 to
Pos 2
NT587

Next Cycle

Shift Pos 2 to
Pos 3
NT588

Not CPE
Unit Code

4,2, 1is
the CPE
Unit Code

Gate CPE Req

Bfr Data to
Unit Req Bus
NT588
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Fetch Request 9 Cycle Access Return Warning Generation

If Yes,
See Sheet 11

Re-enter
Qutput Priority
(See Sheet 2)

Sheet 2

Qx
Loaded
before any

other Q

Qx Contains
a Primary
Decode EMS-A

Set
Tag to
EMS in
Process

CPU
Highest Priority

On EMS

Ton CPE
Enter EMS
Pipe Tgr
\D07) NT484

Ton
CPE-EMS
Pipe Pos 1

(D08) NT486

N LU, I .
CPU Conflict

: (Look Ahead)
| FIFO

LNT819-825

Fetch
| Request
s

Fetch-
Store Dly
Mode

Ton CPE
Fetch EMS
Access 540
(D13) NT490

Bus Conflict
Wait One
Cycle

EMS-A
Access 10
Cycles

Fetch-
Store Dly
Mode

Sheet 7

_____ ——
| Bypass
| Condition
| NT694
| I —
PSCE
On Line
to CPE
Ton CPE " Gate EMS
Return \ Rtn Warning
Warning Tgr | to MSCE
NT484 L NT484

Objectives:

1. Determine if the Qx CPE fetch req was received before any CPE req in any other Qreg.
2. Send a return warning signal to the MSCE during the output priority cycle if EMS isa 9
cycle access storage and the PSCE CE panel S/F delay switch is off.

3. If the S/F delay mode Sw is on, start the 7 position CPE Q return pipe; send the EMS
return warning after a 2 cycle delay.

Ton CPE-

EMS Pipe

Pos 2 (D09)
NT486

EMS-A

Access 11
Cycles

Fetch Store
Delay Mode

EMS-A

Output
Priority
Cycle

EMS
Cycle 1

DIAGRAM 5-400. CPE STORE/FETCH REQUEST TO EMS (SHEET 5 OF 12)
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A

Sheet 8 Sheet 9

Access 10
Cycles

EMS-A
Access
9 Cycles

Increment CPE~|
EMS Ctr by 1

D10-12)
NT487 NT488

y Ton CPE Q
PSCE Rtn SLD
On Li Predict Tgr
e NT488
to CPE
Ton CPE Rtn
Warning (to
MSCE) Tgr
NT484
Decrement Ton CPE Q
CPE-EMS Return Pipe
Ctr By 1 Pos 1
NT487-488 (D14) NT492
Ton CPE Q
Return Pipe
Pos 2
(D15) NT492
Ton CPE Q
Return Pipe
Pos 3
(D16) NT493
Ton CPE Q
Return Pipe
Pos 4
(D17) NT493

&

Sheet 6

EMS
Cycle 2

EMS
Cycle 3

e
-

EMS
Cycle 4

EMS
Cycle 5

+

EMS
Cycle 6

-

EMS
Cycle 7

-



EMS Advance Return
9 Cycle Access

]
CPE Fetch |
Return |

NT706 !

DIAGRAM 5-400.  CPE STORE FETCH REQUEST TO EMS (SHEET 6 OF 12)

Sheet 5

Ton CPE Q
Return Pipe
Pos 5

(D18)  NT494

Ton CPE Q
Return Pipe
Pos 6
(D19)  NT494

[P

Decode
Return
to PSCE

A LA LR

Ton CPE Q
Return Pipe
Pos 7
(D20) NT495

S—

EMS A
Advance

Ton EMS A
Advance

(F17)  NT520

MS A
No =i

Load EMS A /S

Rtn Pipe Pos 1

Bits 0-5 Adv, Sto,

Pty, Trans, Pv
(F8-18)NT554, NT558

|
F——-
|

T e [ s S|

Not Manual
Display or
Store

Decode Pos 1

Link (Qx) Adr

Bits 3-5
NT560

1. Ton Qx Full Bit Tgr]
NT707 - NT742
2. Tof Loop Block Tgr
NT851 - NT874

]

Qx CPU
Decode

Sheet 11

I
Store Return’ |
See Sheet 11 :

CPE Store

Return (S/F

Delay Mode)
NT708

Load EMS A S/S Rtn
Pipe Pos 2 Bits 0-5
Adv, Sto, Pv, Adr Ck

NT554-NT558

Not Manual
Display or
Store

[

Decode Pos 2

Link(Qx) Adr

Bits 3=5
NT561

Gate EMS A
Data to Qx
NT561

T
|

—
| See Sheet 10

: for Fetch

| Rtn to MSCE
_

—

MSCE through

the PSCE Q
|

CPE Fetch
Bypass

Retum to MSCE!

Access

Ton Gate S/S
to Bypass Tgr

NT557

Gate EMS A

S/S Rtn Pipe

Pos 1 to Bypass
NT559

Ton Gate EMS A
Data to
Bypass

NT559

CPE Fetch to 9
Cycle Access Storage
Complete (Not S/F
Delayed Mode)

(3/68)

EMS
Cycle 8

EMS
Cycle 9

>l

EMS
Cycle 10
Data
Avail
at PSCE

I
[
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EMS Advance Return, 10 Cycle Access (Not S/F Delay Mode)

Sheet 5
( EMS-A )
Advance
| i
Incr CPE-EMS T
Counter Ton CPE-EMS Ton CPE Q Rtn Ton EMS-A
NT487 Advance Pipe Pos 7 Advance
NT488 (C18) (D20) (F17)
NT407 NT495 NT520
Ton CPE-EMS
Advance Any
Minus 7 Counter Bit
NT491 On r---
|
|
|
|
|
|
4 ==
I[— | EMS-ASS
N ) .
o EMS MDecode Early 1 Early ! | Stor:lilt Off
Cyels 2 CPE Fetch | | 4
Turn-On of : I
‘ Lhotigir 1§ | -
PSCE Not Ton CPE Q | Cycle 9
Off Line Rtn Slot
to CPE Predict CPE-EMS
NT488 Advance On
== Lo S P S = iy SO, 0
Yes
Ton EMS Rin
Warning to Not
MSCE i Off Line
to EMS
- .
s A
Ton CPE-EMS Decrement Ton CPE Q Rtn| EMS -
Advance CPE-EMS Ctr Pipe Pos 1 | Cycle 3 el
Minus 6 NT487 (D14) Bi: 312 g
NT404 NT488 NT492 NT528
Ton CPE-EMS Ton CPE Q Rtn
Advance Pipe Pos 2 EMS
Minus 5 (D15) Cycle 4
NT404 492
NT Tof Loop Ton Qx Full
Block Tgr Bit
Ton CPE-EMS Ton CPE Q Rtn ng;l :T;(ﬁ
Advance Pipe Pos 3 EMS N 1742
Minus 4 (D16) Cycle 5 -
NT405 NT493 _i\
@ Load EMS-A S5 Rf
oa - n
Minus 3 (D17) Cycle 6 ’;dvl Sto, Pty Trans, Cycle 10
NT405 NT493 X NT554
l (F8-18) NT558
: -
Ton CPE-EMS Ton CPE Q Rtn 1 4
Advancd Pipe Pos 5 EMS Load EMS-A SS Rin
Minus 2 (D18) Cycle 7 Pipe Pos 2 Bits 0-5
NT406 NT494 Adv, Sto, Pv, Adr Ck
NT554
NT556
Ton CPE-EMS Ton CPE Q Rtn NT558
Advance Pipe Pos 6 EMS
Minus 1 (D19) Cycle 8
NT406 NT494
@ i' _____ EMS A
| S/S Pipe Pos 1
| Adv On
Decode | !
return | |
to PSCE | |
NT560 | |
ST R EMS A EMS
| S/S Pipe Pos 1 Cycle 11
| Bit 0 On Data
| Available
I At PSCE
|
|
T N T
EMS A
S/S Pipe Pos 1
Bit 1 On
SS Pipe Pos 2
E—
See Sheet 11 I
I No
Qx CPU
Decode Yes Early Full
Turn On or EMS Not Manual
Off Line Disp Or
No further Store
action
_______
! Decode Pos 2
Store return Decode Pos | L:':l:(erx o5
L— Link (Qx) Adr Bits 3-5
Bits 3=5 NT561
NT560
Gate EMS-A
(e | = Data to Qx
1. Ton Qx Full Bit Tgr NT561
CPE Fetch | CPE Store
fietin I Return S/F NT707-NT742 :
! | Delay Mode 2. Tof Loop Block Tgr I Y
i SE— NT851-NT874

See Sheet 10

Sheet 10 Sheet 11
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EMS Advance Return,

11 Cycle Access (In or Out of S/F Delay Mode)

Sheet 5
, EMS A
- Advance
=i
—
Ton CPE EMS Increment CPE | fog ChE Ton CPE EMS Tou
Adv Minus 7 EMS Counter ’;e'“;" Fips Advance S
oS Advance
Lk NT487 NT488 | (D20) NT495 NT407 (F17) NT520
T
] |
I
Any | | EMS A
No Counter | S/SBit 0
Bit On ‘ I
: |
(Wait) Yes | |
|
v Chan l |
= or PPE On EMS |
MWS Bus Cycle 3 ' |
| Decode Early
No | CPE Fetch
l | Turn-On of
Full Bit EMS
I PSCE Not l | Cycle 10
Off Line I
| to CPE l RIS i
Ton EMS Rtn
Warning to ‘
MSCE Not Off
NT484 Line to
| EMS
Ton CPE Q Rtn |
Slot Predict Decode EMS A
NT488 ‘ S/S Rtn Link
) (Qx)Bits 3-5
‘{_ | NT528
Decrement CPE [
EMS Counter Ton
NT487 NT488 - Qx
Block Tgr Full Bit
EMSI 3 ‘ NT851-NT1874 NT707-NT742
l ycle ]
Ton CPE EMS Ton CPE Q —— ‘%u;
Advance Return Pipe
Minus 6 Pos 1 3 Load EMS A S/S Rtn
NT404 (D14) NT492 Pipe Pos 1 Bits 0-5 EMS
l Adyv, Sto, Pty, Trans, Cycle 11
PV
Ton CPE EMS Ton CPEQ | ik Rl L S
Advance Return Pipe EMS | T, [N
Minus 5 Pos 2 Cycle 5 1 ‘
NT404 (D15) NT492 Load EMS A S/S Rtn
Pipe Pos 2 Bits 0=5
Adv, Sto, PV Addr Ck
Ton CPE EMS Ton CPE Q
Advance Return Pipe EMS NT554-NT558
Minus 4 Pos 3 Cuileé
NT405 (D16) NT493 Y |
Ton CPE EMS Ton CPE Q l |
Advance Return Pipe
Minus 3 Pos 4 EMsl 7 |
NT405 (D17)  NT493 AL |
Ton CPE EMS Ton CPE Q |
Advance Return Pipe EMASE. 0 e W
Minus 2 Pos 5 Cycle 8 l
NT406 (D18) NT494 I e
Decode |
Decode Return |
Ton CPE EMS Ton CPE Q l ;e':rsnce to PSCE |
Advance Return Pipe EMS = NT560 | R
Minus 1 Pos 6 Cycle 9 | [ Bt S ] EMS
NT406 (D19) NT494 Cycle 12
Y.
| Data
@ I Avail
at PSCE
‘ S/S Pipe Pos 1 e
\ Bit 1 On 1fYes, |
| See Sheet 11
4
EMS Not Manual
Cycle Display or
1 Store
No further
Qx CPU action lfec;(oc(ia P)os 2
Decode in X
Al Bits 3-5
——__‘I- ELFT NT561
Store return | l
! Decode Pos 1
=y A
Link (Qx) Adr Gate EMS A
Bits 3=5 Data to Qx
Y
|
1. Ton Qx Full Bit Tgr | See Sheet 10
=5 ry = ["CPE Store NT707-NT742 |
| CPE Fetch | Return (S/F 2. Tof Loop Block Tgr
Return | Delay Mode) NT851-NT874
' NT706 ! NT707
D——
J
Sheet 10 Sheet 11
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EMS Advance Return,
10 Cycle Access (Store/Fetch Delay Mode)

Sheet 5

Increment

CPE EMS
Counter

NT487 NT488]

Any
Counter Bit

L

Chan PSCE .Not
Off Line
or PPE On, To CPE
MWS Bus,
Ton CPE Ton EMS Rtn
Q Rtn Slot Warning to
Predict Tgr MSCE Tgr
NT488 NT484
|

Ton CPE Q Decrement
Return Pipe CPE EMS
Pos 1 Counter

(D14) NT492

|

Ton CPE Q
Return Pipe
Pos 2
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(D15)  NT1492
I

l
Ton CPE Q
Return Pipe
Pos 3
(D16) INT493

NT487 NT488

Ton CPE Q
Return Pipe
Pos 4

(D17)  N7493

Ton CPE Q
Return Pipe
Pos 5

(D18)  NT494

EMS
Cycle 3

1
-

EMS
Cycle 4

+

EMS
Cycle 5

+

EMS
Cycle 6

+

EMS
Cycle 7

+

EMS
Cycle 8

g

\

Ton CPE Q

Return Pipe
Pos 6

(D19)  NT494

Ton CPE Q
Return Pipe
Pos 7

(D20)  NT495

EMS A
Advance

Ton EMS A
Advance
(F17)  NT520

Load EMS A
S/S Return Pipe
Pos 1 Bits 0-5
Adv, Sto, Pty,
Trans, PV

NT554 - NT558

EM
AS/S
Pipe Pos 1
Adv O

Qx CPU
Decode
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Q Return
Pipe Pos 7

Sheet 10

CPE Fetch
Return
NT706
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Sheet 11
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1 CPE Store

: Return (S/F
| Delay Mode)

! NT707

Decode i
Return i
to PSCE |
S — |
[
No
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action
Decode Pos 1
Link (Qx)
Bits 3-5
NT560
1. Ton Qx Full Bit
NT707 - NT742
2. Tof Loop Block
Tgr
NT851 - NT874
Load EMS A
S/S Rin Pipe
Pos 2 Bits 0-5
Adv, Sto, PV
Adr Ck
NT554 - NT558
e
Decode |
Return |
to PSCE |
: If Yes,

! See Sheet 11 |
H

Not Manual
Display or
Store

Decode Pos 2

Link (Qx)

Bits 3-5
NT5%1

Gate EMS A
Data to Qx
NT561

et

For Data |
Return to MSCEI

See Sheet 10 |
i |

-

EMS
Cycle 9

EMS
Cycle 10

EMS
Cycle 11
Data
Avail
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" CPE Delayed Fetch Retum to MSCE

First

Note |

Let Earlier |

Request(s)
Return Data

Sheets 6,7,8,9
—
EP ] '| CPE Fetch
| Return to
| PSCE

Objectives:

1. Determine if CPE request in Qx was loaded into Qix before any other CPE request in
another Q register (first=in first out decoder).
" 2. Send the CPE request source/sink (S/S) address to the MSCE sink decoder to coincide
with the EMS return bit "dropping out" of the MSCE accept stack position 8.

3. Gate the fetch data to the CPE return bus one cycle after the S/S address; data is
forwarded to the CPE via the SBO in MSCE during the time "slot" reserved by the EMS

ireturn bit leaving in the accept stack.

4. Clear the Qx outgate and control triggers and return Qx to the available pool.

Ton Qx CPE
Return
Priority Tgr
NT826 NT828

L Note 1

Wait 1 Cye

——
CPE Return

Bus FIFO
Decoder

ll NT847- NT870

1. Ton CPE Return

Qx Gate Tgr
NT880 - NT?15
2. Ton Qx Loop/

Block Tgr
(K1-8) NT851 ~ NT870

1. Ton Qx Data
N1-8 Gate Tgr
NT917 NT935
2, Ton Qx Adr
M1-8 Block Tgr
NT916 NT935.

Gate Out Control
Reg X (CRX) Bits
on CPE Rin Bus

NT880-NT915

Ton Data Width
1 Tgr Qx

NT217 NT935

Not 2.5 psec
EMS Req

. Tof Counter Qx
Tof Adr Block Tgr
Tof Data Skew 1 Tgr
Tof Data Skew 2 Tgr
Tof Data Gate Tgr
Tof Data Width 1

2. Tof CPE Rtn Qx

Gate Tgr

NT916 - NT935
NT876 - NT911

Storage
Protect Ck Tgr
On

CPE Return Qx
Gate Tgr is On

Qx Tag Bit
Tgr is Off

to CPE Return
Bus
NT880 NT915

Gate Qx Data

Data is Rin to
MSCE during

Cycle Following

Rin of S/S Adr

No
Action

Gate Qx SPC

to CPE
NT917 - NT935]

There is no need to enter the device decoder because no
other device can use the CPE return bus to
MSCE; a MSCE SBO conflict was considered before the

return warning was sent.

DIAGRAM 5-400.

CPE STORE/FETCH REQUEST TO EMS (SHEET 10 OF 12)

T"Send 5/5 Adr
I Bits 1-5 and,
Transpose and

Parity Bits

CPE
Return Qx
Gate Tgr
On

Not Loop
Mode Sw On

Not Logout
or Display
Tgr On

Tof Qx
Active Bit Tgr

7 Error

Logout

Block Turn On of other

Hold Qx Contents for

Error Hold
Tgr On

Hold Tgrs and

Logout
Complete

| Any CRX
| Active Reset

| NT708-NT743

No
1. Clear Qx T “[Resef CR X
Control Register NT746

NT620 - NT762

2. Tof Qx Busy Tgr

NT424 - NT431

Return Qx to
_ _tAvailable Pool
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CPE Delayed Store (Reset Active)

Bus Device
Priority
Decode 1

UnitRtn 1 T

Sheets 6, 7, 8, 9

Objectives:
. Enter CPE store return (error information) in output priority for unit return bus; the request
is represented by the Qx hold bit. (Information gated to the unit return bus is not ingated by

R
any device, the sequence is performed to reset the Qx active condition.)
|' CPE Store register (FIFO Decoder).
| Return (Store/
! Fetch Delay 4. Run the 3 cycle data skew counter to generate ending resets.
o Mode)

Loop/Block

Tgr Off

fr————
| Loop/Block
| Tof by Ton
| to Full Bit Tgr
I IO ——

Yes

1. Ton Unit Rtn Bus
Qx Out Pri Tgr
(J01-08)
NT826-NT1829

2. Ton CPU Pri Tgr
NT826-NT829

Unit Rtn Output,

Enter Unit
Rin Output

Highest

Hold Bit
In Qx

Yes

Unit Rtn Bus
Qx Out Pri
Tgr is On

_/}x
No loaded Before

Allow Earlier
Request to

T
!
Outgate II

L First

DIAGRAM 5-400.
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Any Other

. Ton Unit Rtn Qx Gate
. Ton Qx Loop/Block Tgr

. Ton Unit Rtn Bus Block

Tar (L1-8)  NT880
(K1-8) NT851 NT874

Tgr (for 1Cycle) NT830

Tof Unit Rin
Bus Qx Output
Priority Tgr

Sheet 3

Wait
One
Cycle

Emmmm———
| For Store Rtn of
| Delay CPU

| Stores

| Used for Other

| Unit Store Returns
| or Delayed CPE

| Store Operations

| Unit Return

| Bus FIFO

INT847 NT851
Pl EE———

T1.Encode A'B to de-
ltermine that Qx will
IQutgate to Unit Rin
IData Bus. However,Info
|will not be accepted by|
fany device NT880

TTo Run 3 Cycle Data
|Skew Counter; Data
|on the Unit Return
IBus is Ignored

by SC and CCC
Circuits.

CPE STORE/FETCH REQUEST TO EMS (SHEET 11 OF 12)

(3/68)

———
Unit Rtn Bus can

Receive Req Info
Only on Alter-

l nate Cycles

Yes

Not

Loop Mode
Sw On

Not Logout
or Display
Tgr On

Tof Active
Bit Tgr

Qx

!

Block Ton of
Other 7 Error Hold
Tgrs and Hold Qx
Info for Logout

Error Hold
wOn

No

2. Determine if CPE request in Qx was loaded before any other CPE request in another Q

3. Clear the Qx control register and return conditions were returned by the storage unit.

lAny CR X
|A(:ﬁve Reset
(NT708 NT743

1. Clear Qx Control
Register .
NT620 - NT762
2. Tof Qx Bsy Tgr
NT424 - NT431

Reset CRX
NT746

Return Qx to
Available Pool




All CPE Requests
Search for Q
Availability from
the Bottom (Begin=

-—— e — o n

i ith Q7
,l;nmg with Q7)
|
|
Q7 Qb Yes Q5
. Yes Q4
Disabled Disabled Disabled Disabled Yes
No No No No
Q7 Yes | Qb Yes Q5 Yes Q4 Yes
Reserved Reserved ! Reserved f Reserved
No No No No
Y Y
Q7 Busy i 1 Q6 Busy es 9 Q5 Busy Yes | Q4 Busy Yes
No No No No
Q7 Available Q6 Available Q5 Available Q4 Available
NT431 NT430 NT429 NT428
E
Ton Assign Q7 Ton Assign Q6 Ton Assign Q5 Ton Assign Q4
from Bottom from Bottom from Bottom from Bottom
NT445 NT445 NT445 NT444
Ne L CPE Ne 7 CPE No o CPE | No o~ CPE
Req Enter Req Enter Req Enter Req Enter
Q7 Q6 Q5 Q4
Yes Yes Yes Yes
Ton Q7 Busy Ton Q6 Busy Ton Q5 Busy Ton Q4 Busy
(H1) (G1) (F1) (ET)
NT431 NT430 NT429 NT428
. Tof Assign Tof Assign Tof Assign
TQO; 2:'“9" Q6 from Q5 from Q4 from
*
Bottom (H4)* Bottom (G4)* Bottom (F4)* Bottom (E4)
Q3,Qz2,Ql,
QO Assignment

Same Pattern
NT424 - 427

* Refer to display = select switch at W42 on CE panel to modify these
efer to display = se pa NT424 - 427

t
|
Il
|
I
| follows the
i
I
lamps for use as "bottom" indicators. 1

DIAGRAM 5-400.  CPE STORE/FETCH REQUEST TO EMS (SHEET 12 OF 12)
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CPE Select Signal and Input Priority Obijectives:

1. Pass CPE insert tag request address information through the backup buffer and set into the
request buffer.

2. Hold the request in the backup buffer if the request buffer is full; move the current request
into the request buffer as the egrlier request is loaded into the Q.

3. Request use of the CPE address bus from input priority. (The CPE request trigger enters the
request into input priority. )

4. Re-enter the request in input priority during the next cycle if the priority decoder did not
respond to the input request.

CPE Req Storage Adr 5. Prepare to load the request in the Q when a response is received from input priority.

Mark Field, Key Field
and Sink Adr is on the|
SAB from MSCE

—
| Earlier Req
| still in CPE
| Request Buffer

No

On (A12)

1460, Earlier Req did not

| receive Input Priority

In Pri Response| ekt R | l;esponse.;Hold Current
\ equest in Backup
ol ! I Buffer
Earlier | L
Request |
Ton CPE Reé Tgr NT474 [Causes Req in Req Bfr to Req Ton CPE Req Backup
Ton Set CPE Req Adr |Q Entry via the CPE Address Tgr NT475
NT478 | Bus Ton Hold CPE Backup
Ton Set CPE Req Rej | Sets Adr, Mark, Key, SPF (Tag Adr NT479
NT478 | Bit) and S/S into Req Bfr To? Hold CPE Backup
| Generates Late Sample to Set Rej NT479
i Reject if CPE Sends Cancel
L
Ton CPE Req thNT474 Ton PSCE
Tof Set CPE Req Adr Busy Tgr
NT478 NT477
Tof Set CPE Req Rej
NT478
________ = | CPE Request
CPE ' | IRe-Enters
R t ! Input
E:?:resslnpt.;t E \ Priority Gate PSCE
Priority ! Bsy to MSCE
NT477

{In Pri Response
Ifor Earlier
{Request in
b .
e —
kel | Ton Request
Reque?t | Transfer Tgr for
See Diagram 1 Cycle
L5402, NT475
No
Tof CPE Req
Backup Tgr
Fr
| NT475
No Action |
|
et b~ o)
Req
Transfer Tgr
CPE OFff NT475
Req Bfr
Store TgrOn
L :See | Tof Hold CPE Back
I Di 5-402 of Ho kop
e i Adr Tgr Tof PSCE
eSS o NT479 Bsy Tgr
Tof Hold CPE Backup NT477
Rej Tgr
74
1Move Current
| Req to Req Bfr
las Earlier Req
Block Turn On H
of Store Con= tMoves Out
flict Enabled
Tgr NT461 Ton Store Con-
flict Enabled
Tgr
J NT461
!
Tgr is Normally On; It is 1 —
Turned OFf only if a CPE Store] Ton CPE | CPE Request can
Conflict Exists (See Diagram | '"[’U" IE""" the Q (inpri
5-400). A Turn On is | Priority Tgr |l}esponse to CPE)
Attempted Every Cycle | NT440 |
| L
=

J

Sheet 2
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Output Priority Cycle

Sheet 1

Assign
Q7 from

Bottom Tgr

NT445

Note 1

Yes

Loop
Block Tgr
Qx Off
NT851
NT869

Objectives:

1. Load the insert tag request into the highest numbered available Q register.

2. Turn on the tag (SPF) and active bits in Qx; insert tag is a fetch type request.

3. Enter the request into output priority; determine whether another device request
wants the EMS bus and whether another CPE request is active.

4, Send a return warning to MSCE (EMS return bit) if the S/F delay switch is off.

5. Gate start of return slot predict (conn C) to determine when SPM key will return
from SPM.

6. If S/F delay switch is on, hold up the return warning signal for at least two
cycles (connector D).

Yes
Ton EM
Gate CPE Req Bfr 1. Ton Q7 Bsy Tgr Oo:t ,Spri
Adr, Mark, Key, NT431 Tor (p}ux
Sink Adr and Insn 2. Tof Assign Q7 NT798 NT801
Bits to Q7 from Bottom Tgr i
NT510 NT445
CPU
| Enter EMS
| Output Priority
| NU810
|
|
|
|
I
R?sef Qx Active Ton Active ||7$efe Sheet 12, Chon
Bit Tgr . |Diagram 5-400
) Bit Qx 0-7 Enter
Operation s |for Turn On of EMS O
Cancelled NT704-NT739 Assign Qé from i
Bottom NT;ZIOZ
e — ’__ e
Not Logout or | i
Display Q:
ey O | .
Nu827 | 8 or 9 Enter
EMS Output Pri
' NT809
EETA
|
| No
Disable Qx I
Switch Off !
NU815 I Enter EMS
| Output Pri
| NT809
Tt
Device : :
Priorit No
Inhibit Output Decode | !
Pri Sw Off :
[ CPU
Nu8lé | Highest
| Priority to EMS
| NT812
|
Tof Loop 1
Block Tgr Yes
NT851-NT870
Ld Stor Adr
from CPE into the CPU Decode
Pri Dcdrs for Qx in Qx
NS931-NS955
NT060-NT 163
Yes
Tof Primary Dcdr
Block Tgr Qx
Output
NT118-NT158 Priority Tgr Qx
Yes
Loaded
before Any Other
Yes
Contains A Tag
Determine
That BSM
Select Is
Unnecessary
Qx
Store Bit Tgr
= On
! Bus Conflict
: Re - enter
i Out Pri No
3/4 u sec Mem Any
Yes Q Contain
a PPE or Channel
Request to
MWS
Ton Primary
Decode Block v MWS BSM
Tgr Qx s Requested
NT118-NT158 Available
No ASFH
—————- s NT704-NT742
1
| See Diagram | :
: fhagh i Yes Previous
i i T Set Tag Op
[ S 4 ! in Process
|
Fetch Type !
Request | Delay One No
| More Cycle
|
| s
Note 1: See Diagram 5-400, Sheet 12 for details of

Q assign-from-bottom triggers.

Note 2: Look-ahead FIFO is needed to gate the return warning
signal to MSCE early enough in the output priority cycle.

Sheet 3 v
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EMS FIFO
Decoder

NT847

See

15- 402

|End Out Pri
|Cycle, Begin SPM
Iselect and
|Address Cycle

{ I

_

|
| Diagram
|

Qx
Loaded

before Any
Other Q

{ CPU Conflict
l (Look Ahead)
| FIFO Note 2
| E—

ASFH
NT704-NT742
. See |
! Diagram !
. 5-402 !

[}
| Fetch Type
|' Request

[

Qx

Contain a

Primary Dcd
EMS A

Yes | Qx Contain a
Primary Dcd

EMS A

e N L e
i 1 CPE Fetch

| First In

1
| NT825

CPE High Pri
on EMS Bus

EMS 9 Cycle
540 Access

NT491

Fetch
Store Delay
Mode

Chan
or PPE On
MWS Bus

No

Not PSCE
Off-Line to
CPE

[Gate EMS |
Return Warning|

Ton CPE Rtn
Warning Tgr

NT484

SPM Advance
and Key Return|

1
| Wait for
l
1
= See Sheet 4

on
CPE Fetch
EMS 540
NT490

Ton
CPE Enter
EMS Pipe
NT484

e s il . )
Begin Select |
and Address |

Cycle :

Sheet 4 | C Sheet 4 ‘ D l
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Select and Address Cycle

Objectives:

1. Send a select to the SPM only (not EMS).

2, Gate insert key request address information to SPM.

3. Encode Qix link address and gate to SPM in the S/S field; the SPM key will pass through the Q on its
way to the MSCE.

4. Run three-cycle data skew counter (sequencer) to generate resets (the outgated data is not ingated by
EMS because the EMS is not selected).

5. Wait for SPM advance and key return.
Sheet 2

_____ [ Ton Data
1+ Ton Loop Block Tgr ] Skew Tgr 1
NT851-NT870 | 1. Blocks CPE Request Re~Entry Qx
2. Ton Qx EMS Gate Tgr | into Qut Pri NT916~-NT934
NT876-NT911 ] 2. Primary Gate of Adr to SPM
3. Ton Qx Tag Op Tgr | 4. Conditions three-Cycle
NT879 Data Skew Outgate Counter Ton Data
4. Ton Qx EMS Data Tgr ] (Sequencer) Skew Tgr 2
NT876-|.\1T9” | Qx
5. Tof Qx EMS Out Pri Tgr | NTS17-935
|
Data Width
Tgr 1 Qx
Off
EMS 3/4usec
Storage
Ton Data
Gate Tgr
Qx
______ ] NT917-NT935
1. Gate Select to EMS SPM | The tag (SPF) bit and
NT936 not store bit is
2. Gate EMS Tag (SPF) Op | decoded by SPM as an)
Line to SPM NT924 | insert storage key
3. Block Primary Decode Tgr operation. To.n Data
Blocks EMS Box (BSM) Width EMS Data
Decode and Selection Tgr T Qx Tar Qx On
T e ir v -
NT879, NUO61 $/S-link adr is passed NT917-NT935
4. Gate Adr, Mark, Key and through the EMS S/S
$/S-Link Adr to EMS Bus : buffer; see S/S bus
NT876-NT?11 _
I
b NT676-NT689 | Not 2.5usec Gate Data Bit }"Old" Data
T T EMS Request A- BQx to Data In Qx is not
Out Bus EMS Jingated By EMS
| I
ax NT880-NT915
Store Bit
|
Tor On E 1. Tof Counter Qx
———t——n a. Tof Adr Blk Tgr
' pi X b. Tof Data Skew 1
| Smj;(r);m \ ¢. Tof Data Skew 2
! - : d. Tof Data Gt Tgr
Tag Bit Lom e = o e. Tof Data Width 1
%xr o™ 2. Tof EMS Data Tgr Qx
NT916-NT935
NT876-NT?11
Block Qx Active
Bit Tgr Reset
NT705-NT740 r """" T 1
| Refer to Sheet 4 |
| for SPM Advance !
| and Key Return I
| Y !
Not 2.5usec e 4
EMS Request
1. Ton Qx Adr Block Tgr
for 1 Cycle
NT916-NT934
2. Tof EMS Qx Gate Tgr
NT876-NT911
3. Tof Qx Tag Tgr
NT879

DIAGRAM 5-401. CPE INSERT KEY (TAG) REQUEST TO EMS (SHEET 3 OF 5)
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Insert Key (Fetch) Return to the PSCE

|
1 Diagram
s - 402

From EMS SPM

( SPM Advance ’

Ton SPM
Advance
NT522

Load SPM S/S
Rtn Reg Bits0=5
Adv, Sto Pty
NT529-NT530

Not Manual
Display or Sto

NT529

Dcd SPM S/S
Rtn Reg Link

(Qx Adr) Bits
3-5_ NT531

Key Returns : Gate SPM
Via the SPM Key to
Return Bus | Qx

| NS810
Note:

The sequence shown within the dashed lines
occurs only if the PSCE CE panel store/fetch
delay switch is on when the operation is

performed.

Sheet 2

EMS

Objectives:

1. Decode the S/S Link Address from the SPM to determine which Q register is waiting for the return key.
2. If the operation is not in S/F Delay Mode, Q return pipe position 7 delays the S/S and key return to
the MSCE long enough to coincide with the EMS return bit in the MSCE stack.

3. If the operation is in S/F Delay Mode, send the EMS return warning to the MSCE after 2 cycles of
delay (if no conflicts exist), and enter the Q return,7 cycle pipe.

Insert Tag Sheet 2
NT924 |
Yes _ _ = le Note |
T Tag = |
Ton CPE Q Return Slot | Ton CPE EMS Cycle 1
Return Pipe \Predict NT490 | Pipe Pos 1 (Sel + Adr
Pos 1 (D14) | I 124N NT486 Cycle See Sh 4)
NT492 | Y
Ton CPE Q
Return Pipe | ;?n CPPE EMS
Pos 2 (D15) | ipe Pos 2
NT492 I NT486
i Cycle 2.
Fetch
I Store Delay
I Mode
| -1
I \
Ton CPE Q Increment
Return Pipe | CPE-EMS
Pos 3 (D16) Counter
NT493 | NT487 NT488
l Any
l Counter Bit
| On
| Yes Chan or
| PPE On MWS
| [ J
T T TBIF T on means | Ton CPE Q Rin ?é‘;'; 3
| the return is to Slot Predict Not PSCE SPM K
IPSCE, not | NT488 Off Line to ol Qey
| CPE directly | CPE into Qx)
] Ton EMS Rtn
Warning to
| MSCE Tgr
I NT484
l
1. Ton Qx Full Bit Tgr |
NT707 NT742
2. Tof Qx Loop/Block |
Tar |
NT851-NT870
Ton CPE Q | Ton CPE Q Decrement
Return Pipe | Return Pipe CPE-EMS Cycle 4
Pos 4 (D17) Pos 1 (D14) Counter
NT493 | NT492 NT487 NT488
Ton CPE Q | Ton CPE Q
Return Pipe | Return Pipe Cycle 5
Pos 5 (D18) Pos 2 (D15)
NT494 | NT492
Ton CPE Q | Ton CPE Q
Return Pipe | Return Pipe Cycle 6
Pos 6 (D19) Pos 3 (D16)
1494 | lNT493
Ton CPE Q | Ton CPE Q
Return Pipe Return Pipe
Cycle 7
Pos 7 (D20) Pos 4 (D17)
NT495 | NT493
| Ton CPE Q
Return Pipe
Pos 5 (D18) Cycle 8
| NT494
| Ton CPE Q
| Return Pipe Cycle 9
Pos 6 (D19)
I NT494
‘ Ton CPE Q
Return Pipe Cycle 10
Pos 7 (D20) vee
| NT495
]

&)

Sheet 5

Sheet 5 depicts the sequence that
sends the key from SPM (now in Qx)

to the CPE

DIAGRAM 5-401. CPE INSERT KEY (TAG) REQUEST TO EMS (SHEET 4 OF 5)
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Insert Key Return to the MSCE Objectives:

1. When Qreturn pipe position 7 is on, enter the Qx CPE insert tag request into FIFO decoder to

determine whether it is the "oldest” CPE request in the Queue.

2. Send the S/S address to the MSCE.

3. After 1 cycle, gate the key to CPE via the SBO in MSCE in the time "slot" reserved by the EMS

return bit in the MSCE accept stack.

4. Clear the Qx control register if no errors are present (in S/F delay mode) and return Qx to the
Sheet 4 available pool.

[ Fetch
: Type
) Return
—
Qx CPU
Decode
T
i Wait;
: See
| Sheet 4
| DO
Ton CPE
Return Pri
Tgr G
INT826-NT828

Qx

Loaded | CPE Return
-0 Before Any ) Bus FIFO
Other ! Decoder
. NT847

Allow Earliest
CPE Request to
Qutgate First

1. Ton Qx Loop Block Tgr
NT851 - NT870
2. Ton Qx CPE Rtn Gate
Tgr NT880 - NT?15
3. Gate Out CR X On
CPE Return Bus
NT880 - NT915

. Blocks CPE Req Re=entry
into Out Pri

2. Primary Gate

3. Send 5/S Adr to MSCE

to coincide with EMS

Rtn Bit dropping out of

accept stack Pos 8

. Ton Adr Block Tgr (1
cycle after CPE Rtn Gate
Tgr) NT916 - NT934

. Ton Qx Data Gate Tgr

NT?17 - NT935

N

3. Ton Data Width 1 Tgr
NT917 - NT935
Loop Mode
Sw Off
Qx Tag Tgr I' Any CRx
On I Active Reset
I
___________ | NT708-NT743
_____ |
1. Gate Qx Key On CPE :The key is gated to Lof'Cb(
Return (Data) Bus ) the byte O position ctive
NT880 - NT9 15 :of the data portion Bit Tgr
2. Block Gating of Data i of the CPE Return Bus
Portion of Qx to CPE L
Return Bus
Block Control Req Res
Qx and Turn On of other
Error Hold Error Hold Tgrs; Hold
Tgr On Qx contents for
Logout
Not 2.5usec
Storage Req
————— LI
1. Clear Qx Control 11. Reset CRx
Register : NT746
NT620 - NT762 12. Return Qx
2. Tof Qx Busy Tgr | to Available
| 7ot Coumrer O NT424 - NT431 | Pool
. Tof Counter —

Tof Adr Block Tgr
Tof Data Skew 1 Tgr
Tof Data Skew 2 Tgr
Tof Data Gate Tgr
Tof Data Width 1 Tgr
2. Tof CPE Rtn Qx Gt Tgr
NT916 - NT935
NT876 - NT?11

DIAGRAM 5-401.  CPE INSERT KEY (TAG) REQUEST TO EMS (SHEET 5 OF 5)
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CPE Select Signal and Input Priority

Earlier request

received in Pri

response and is

moving into the
Queue

U S

CPE

In Pri Tgr On
NT460

Objectives:

1. Pass CPE set Tag request information through the backup buffer and set into the request buffer.

2. Hold the request in the backup buffer if the request buffer is full; move the current request into
the request buffer as the earlier request is loaded into the Q.
3. Request use of the CPE address bus from input priority (the CPE request trigger enters the request

into input priority).

T .
'A CPE Set Storage Key request to the input request.

Iconsisfs of an SPF and store bit,
and the usual storage adr, mark
field, key field and sink adr on

:The SAB from MSCE

! Note

Earlier
| Request Still

| in CPE

| Request Buffer

4. Re-enter the request in input priority during the next cycle if the priority decoder did not respond

5. Prepare to load the request in the Q when a response is received from input priority.

Earlier Req did not
receive input prior-
ity response: Hold
current request in
Backup Buffer

F—— e ————

1. Ton CPE Req Tgr

NT474

2. Ton Set CPE Req Adr

NT478

3. Ton Set CPE Req Rej

Use the CPE Address Bus
to enter the Q

2. Sets Adr,Mark,Key, and
S/S into Req Bfr

3. Generates late sample to set|
reject if CPE sends cancel

CPE Request
Enters Input
Priority

1
|
|
|

S—

— ey

CPE Request

]
I
Re~enters :
!

Input Priority
e 1

/
Ton CPE Req Lth
Tof Set CPE Req Adr

Tof Set CPE Req Rej

.

|

NT474
NT478
NT478
CPE
Request
Re-enters lnput]
Priority
! Note

Note

A CPE set (Storage Key) Tag operation is decoded by the PSCE when
the MSCE sends both the store and tag (SPF) bits with the CPE

request address information.

Tof Tgr is not turned
Store Conflict off before current
Enabled Tgr I request has
NT461 I turned on CPE
!Inpuf Pri Tgr

Ton

Store Conflict

Enabled

NT461

Store
Conflict
Enabled
NT461

CPE
Store
Note

PPE
Req In Pri
NT457

T
'Il'on 'CPE I CPE Request can
npu ter th
Priority Tgr ; ?;:‘ ePrri Reesgonse
INT460 | toCPE)
L

1. Ton CPE Req Backup Tgr

NT475
2. Ton Hold CPE Backup Adr
NT479
3. Ton Hold CPE Backup Rej
NT479
Ton PSCE
Busy Tgr
NT477
Gate PSCE
Busy to MSCE
NT477

CPE

__________ Request Buffer

Ton Request

Transfer Tgr

for T Cycle
NT475

Tof CPE Req
Backup Tgr
NT475

In Pri Tgr No

—_—
1 In Pri Response
Hfor Earlier

1 Request In
I

>

Sheet 2
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-

Req
No Transfer Tgr
Off
NT475

i Yes
|

Any other
PSCE Bsy
Conditions

No

1. Tof Hold CPE
Backup Adr Tgr
NT479

2. Tof Hold CPE
Backup Rej Tgr
N

479

Tof PSCE
Bsy Tgr
NT477

j]Move current
1Req to Req Bfr
\as earlier Req

!moves out

5-402 (1 of 3)



Sheet 1

Input Priority Cycle

Objectives:
Output Priority Cycle

1. Load the set tag request into the highest numbered available Q Reg.
2. Turn on the tag (SPF), store, active, and full bits in Qx.
3. Enter the request in to output priority; determine whether another device request wants the EMS

Bus and whether another CPE request is active. :
4. Select the SPM only (not EMS) and gate out address information; encode the Qx link address if
Assign error info will return to Qx.
Q7 from Bottom EMS 5. Turn on the Qx hold bit if errors will return to Qx.
Tgr Note 3/4 psec 6. Block output priority 1 cycle for all other requests because SPM for entire EMS will be busy for a
NT445 MEM total of 2 cycles.
NT923 7. Reset the active bit and the rest of the control register if errors will not return to the Q (not S/F
Yes delay mode).

Ty B % -1 Sheet 3
P || Gate CPE Req Bfr 1. Ton Q7 Busy v
Sot; :e into | Adr, Mark, Key, (HO1) : NT431 Ton Primary

gister Sink Adr and Inst 2. Tof Assign Q7 Decode Block Store

B — Bits to Q7 from Bottom Ter Tor Qx No Fetch Delay Yes
NT510 NT445 NTHB-INTISS —— Sw On
f NU816

Previous
| See Sheet 12, Set ok
| Diagram 5-400 Tag In Process Request Tgr
| or turn on of : See | NT924 O
| Assign Q6 from : Diagram i Should be
L Bottom | 5-401 on for Set
M Tag Op
Reser On Activd ) Gate S/S Buffer, ot BT on ] phras
Bit Tor Ton Active Contents to Prevents Reset ™=1.Ton Qx Hold Bit Tgr
Operation is Bit Qx £ of hegQx : NTZai= 1740
NT704 NT739 NT875 Active Bit Tgr |  [2. Tof Qx Full Bit Tgr
Cancelled NT707 - NT740
T
CPE T J
Req Bfr ’ P T Gate S/S Bfr Encode Qx Link
Store Tgr On | Confents to Adr & Gate Into
NT471 r Type | | Ton Qx Store EMS S/S Buffer |
I Should be on Request | | Request Tar nr6gs| | NT685 |
[ ! for a Set Tag ‘ NT707-NT742
, Operation
CPE i Qx
Req Bfr T Tag Bit and }
oop Bloc 1 it |
Test & Set Tor Qx OFf STorrseclz:‘ ‘
NT85] = w
NT869
I
| r‘———
’ I \
1. Ton Sto Bit Tgr Qx EMS |
NT706 - NT741 CPE Set ITang | Toon QxPEMS 3/4 psec
2. Ton Full Bit Tgr Request In Qi | Utpukifry Storage |
Ox Enters Output | | Tgr Qx NT923
NT707 - NT742 Priority | NT798:NT80]
Block Output Priority 3 i
CPU Decision for Other Ops[™] Set ]:ag (23perulhon |
Not Logout or Enter EMS (during Tag Adr Cyc) requ:;e: ) SYS; i é:AS
Display Qx QOutput Pri by deconditioning clocK ‘_:Obr"p g ie, e:fure
Sistess NT810 to FIFO Decoders I3 sy orinis
us2 NT851 NT869 | Jperiod
Chan EMS
Disable Qx 0-7 Enter Qx Gate
Switch Off EMS Output Pri Tgr On
NU815 NT802 | |
|
Trhibit \ Can ;
QOutput Pri 8or9 Eme.r ‘
Sw Off Output Pri 1
NU816 S Block ‘
T Active Bit
i [ No Reset
Tof Loop ‘ PPE |
Block Tgr Enter EMS :
NT851 - NT870| | Output Pri
I y NT809
Device | |
Load Storage Adr Priority [ |
from CPE into the Decode | |
Pri Dedr for Qx 4 | EMS
NS931 - NS955 CPU 2.5 psec Adr
NT060 - NT163 i Highest Priority Counter Off
to EMS NT923 = |
NT812 |
Tof Primary I CPE Tag Op
Decode Block ! Error Rtn (S/F |
Tgr Qx 'Delay Mode)
NT11 NTI58 . fomm—
CPU Full Bit
i Decode in Tgr On
Primary Unit
Dec Tg;s Qx Yes Return Qx
on tor —
EMS A G‘”(;:g'
EMS ‘ Sw Off
Output Pri | NU816
Tgr Qx
Qx Contain
A Tag Bit
Determing ; SPF Not Logout
That BSM ’ or Displa
Select is : Bit from T pO 4 |
gr On |
Before Any } NT708 NT743
Other Q L
EMS Bus FIFO | Ves
Decoder | Tof Qx Active
NT847 NT870 1 Bit Tgr
Ay NT704 NT739

1. Blocks CPE Request |
Re-entry into Out

. Ton Qx Loop/Block Tgr

NT851 NT911

. Tof EMS Output Priority Tgr

§ | NT798 NT801 Error Hold
& | [3. Ton Qx EMS Gate Tgr Hold Qx | Tgr On
3. Primary Gate for | NT876 NT801 (nfa for :
Adr to SPM 4. Ton Qx Tag Op Tor Logout 1
NT879 =1}
¥ Sl ]l;?'l':876 NT9 11 1. Clear Qx Control
Register
NT620 - NT762
2. Tof Qx Busy Tgr
NT424 - NT431
Not EMS :
3/4usec |
Storage (reset sequence after the
NT923 |set tag request is sent

|to EMS, wait for
| SPM Advance
See Sheet 3)

Note:

Refer to Diagram 5-400,
Sheet 3 for details of Q
assign from bottom triggers

. Gate Select to the EMS SPM

NT936

2. Gate EMS Tag Op Line to SPM
(SPF Line) NT924
3. Block EMS Box (BSM) Decode and

selection (using Tag Op Tgr)

r NTE99 NUOS1
skew counter, ! The SPF and Store Bits | |4 Gate Adr Mark, Key and Source/
but EMS is not | are used by SPM to Sink Adr to EMS Bus
selected and \ determine this isa S.et NT876 - NT911
will not ingate | Storage Key Operation 1‘

)

c

Sheet 3

DIAGRAM 5-402. CPE SET KEY (TAG) REQUEST TO EMS (SHEET 2 OF 3)

5-402 (2 of 3)



Set Tag Error Return (S/F Delay Mode) Objectives:

T Decode the S/S Link Address from SPM to determine which Q register is waiting for the return.

2. Enter the set tag error return into output priority for the unit return bus; the request is represented
by the Qx hold bit (the output priority sequence is performed to reset the Qx active condition).

3. Determine if the Qx CPE request was loaded before any other CPE request in the Q.

4. Clear the Qx control register and return Qx to the available pool if no errors were returned by SPM.
5. Run the three-cycle data skew counter to generate ending resets.

Sheet 2
From (ol 4 = }r <
EMS SP MEM on Data Skew
Qx Loop Tor 2 Qx
SPM Block Tgr Off NT917 NT935
Advance NT851 l
gloﬂnM on Unit Return Qx Data Width
Advance Tgr Qx Output Enters Tgr 1 Qx
NT522 Priority Tgr Output Off
[ NT826 NT829 Priority
Load SPM S/S Ghian Tou Bals Eate

Rtn Req Bit 0=5
Adv, Sto, Pty

0-7 Enter

Tgr Qx
Unit Rtn Output,

NT917 NT935

NT529 NT530
Ton Data Width
Not Manual Tgr 1 Qx
Display or NT?17  NT935
Store
NT529
Not 2.5usec

EMS Request

Enter Unit
Rtn Output
Pri

|

[

ii 1. Tof Counter Qx
a. Tof Adr Blk Tgr
| b. Tof Data Skew 1
c. Tof Data Skew 2
d. Tof Data Gt Tgr

SC
Enter Unit

|
Rie: Cuput ‘ e. Tof Data Width 1
Decode oM Device | | 2. Tof EMS Data Tgr Qx
Return Rtn Adr or Priority } NT916 - NT935
to PSCE Data Check Decode ’ NT896 - NT911
Y NT24 1 SR
Yes | |
P |
Ton {
Internal
EMS Data
Machine
Decode SPM Check Tgr Qx On
S/S Rtn Req
Link (Qx)
Bits 3-5
Gate Data Bit .
1. Ton Qx Full Bit Tgr 1 A-B Qx fo :)nafufeu;lor £
2. Tof Qx Loop/Block 1 Data Out Bus b 9a E);\AS n
Tgr NT880 NT915 S
3. Gate SPM Rtn Errors Hold | nokioele
to Qx Bit On Qx :
NT707 NT740] 2
It this was end of se~
quence that sent set
tag request to EMS,
wait for SPM advance
Rtn Output j
Pri Tgr Qx (top of this page)
Diagram
5-401

CPU ’ ;
D:ﬁ?;é); & Bus FIFO 3
NT742 Before Any Decoder
Other NT847 NT87
|
|
%:tEUTSnfore (Wait 1 Cyc) e
(S/F Delay 1. Ton Qx Unit Return Output
Mode) Kt b : Yes Gate Tgr NT880 Priority
g il 2. Ton Qx Loop/Block Tgr Cycle
hack Tor NT851 - NT874
3. Tof Qx Unit Return
Output Priority Tgr
NT826 - NT829

Tof the
Active Bit
Tgr Qx

DIAGRAM 5-402. SET KEY (TAG) REQUEST TO EMS (SHEET 3 OF 3)

Sheet 2

Not 2.5usec Not 2.5usec
EMS Request EMS Request
NT923 NT923
Ton Qx Adr Ton Qx Adr Block
Block Tgr (One Tgr (One Cycle
Cycle After After Turn On

Turn On of Unit of EMS Qx
Rtn Qx GT Tgr) Gt Tgr)
NT916 NT934 NT?16 INT?34
Tof Qx Unit Tof Qx EMS
Rtn Gate Tgr Gate Tgr
NT880 NT916 NT876 NT911
Ton Data Skew
Tgr 1 Qx
NT916 NT934
e
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Start Channel
Reserve Q
Start Storage Request

SIO, Sel Chan X,
and 1/O Adr from
CPU,

NU171, 180, 259

I

Not CCC
manual or DC CPU Gate
gate
]
: 1
Gate /O Adr
(Via UAB) and Not SIO
Select to Chans Intlk On
(C25)
I
Ton SIO Sync
NU175

Selected Chan

[

in Operation

Set Hi Sample NU263
(H24)
LIk Ton SIO Busy
I Gate (C23)
Decode 1/O Adr
Bits 04 (from
UAB) NU175
NU186
Ton SIO Gate
No Selected Chan Yes (C22) NU175
Designated High |
Spd 1. Ton SIO 1. Ton SIO
Interlock (C25) Interlock (C25)
N 2. Allow SIO 2. Allow SIO
o Sync Reset Sync Reset
Low spd Pref1 Mode NU176 NU176
operation
See Diag 4-404
Hi In Use
Ctr >4
Hi In Use
Ctr>3
Pref2 mode Prefetch +
2 mode
only Allow Rsv Resp
Lth to Set
(1 Cycle)
b‘ @4’ NU223
Max Number Hi I
Chans in Use; Do $ese; Rsv 2
SIO Low Speed Chan or
Sequence (See
Diagram 5-404) NUu317
Set Chan X Hi
Cond
(H23)  NU261
le
y
Reset Reserve
Not Rel Hi Request
Gate On Yes
Pref1 Mode U317
Increment Hi in Kig
Use Counter Rsv Resp
(D22-24) Lth Reset
NU315 Pref2 mode
] il Reset Rsv 2 On onlyI
Tar 2 one cycle
Ton Rsv 2 Tgrs ar Y/
1and 2 Ton Reserve NU317
Request
NU317
NU317

Pref2 mode only

Notes:

1. Chan X reference pages are for channel 1

DIAGRAM 5-403.

5-403 (1 of 4) (3/68)

Rsv Resp

Lth Off

Send Rsv Req to In
Pri

NU317-NT456
(C26)

One or More
Q Avail

Not Wait for
SCIn One Q

U Rtn Bus
Return Cycle

Yy 1
Ton Reserve Priority
Assign Qx (Send Rsv Resp to
from Top CCC) (A07)
NT466
—
Ton Qx
Reserved
(A=H02)
NT424-NT431

START 1/O HIGH SPEED CHANNEL (SHEET 1 OF 4)

A

Ton Allow SIO

NU176

(C24)

See Diagram
5-408

Is this an IPL

Gate 240ns
IPL Pulse
to Channels

NU173

Gate SIO
to Chans

NU171

Sheet 3

Sheet 2

>

Wait for control
word fetch
request

Gate Release
to CPU

SIO from CPU
Inactive

Cond Code

NU170

from Chan = 00

Chan Send
CPU Release

Set Sel Chan X
In Operation

(H24)  NU263

WN =

. Reset SIO Interlock

. Reset Allow SIO

. Reset SIO Busy
Gate

NU176=-NU175

SIO Busy Gate

No

|

Yes

Storage Req
from Sel Chan
NU263

Chan X Rel
Tgr On

If Yes,
(See sheet 5)

End Operation

Force Channel
End
NU177

To release
sequence
terminate

operation

)

Sheet 4

Chan X
Rel/Resp
Pri Tgr
On

IF1 Resp Cycle

Set Chan X
Req Sync

NU240

In Pri Resp
Latch Off

)

Sheet 2




Storage Request Initial Fetch

v Sheet 1

¥

Chan X Pre
CDA On
Set Chan X Resp
Rel Priority
NU240 Chan X
Prefetch On
Condition IF1 Pref 2 mode l
Resp Gate only Pref2 Mod
re ode
NU247

No More
In Pri Req's
Needed

Generate Chan
X Pre CDA
Condition

NU260

'Chan X CW
Req' Active

Sent by chan
with control
word fetch
req

Set Chan X CW
Tor

(H25)

NU261

Chan X Pre
CDA Active

Reset Chan X
CW Tgr

NU261

Set Chan X
CW Tgr

(H25) NU261

. Ton IF1 Response

Control NU218

. Increment IF1 Resp

Counter NU218

. Ton IF1 Resp Cycle

NU218

Chan X
Prefetch Cond

Chan X Pre
CDA Off

]

Set IF1 Pri
Tgr

(G26) Nu218

[

'

Reset IF1
Resp Counter

NU220

Sample Status of In Pri

Q Busy and Reserved
Tgrs, NT437

CCCand in
pri controls
should agree

Any Reserved
Q Avail

NU222 (Ind E35

"Hardstop PSCE,

Machine Check

PSCE Hardstop Condition!
Set CCC Interlock Ck Latch,

Control") Generate

and NT242, To Stop Clock
and To Set Internal

NT244 and NT205

"CcCC

" NTI199

Tar

Set Chan X
Cancel
(P1-8) NU262

B X’ No More In Pri
BCU Response
Requests
to Channel N
IF1 Resp NU240 eeded Before
Ctr=11 New Ctrl Wd
IF1 Pri
Tgr Off
Ton IF1 Bus
Valid Tgr
i bl IF1 Bus Val
NU220 Off
B Yes
Chan X No
Prefetch Tgr
Reset Chan X On A
Prefetch
Tgr
Request for new CMD IF(]: S'Zre
word, prevent add 1 L
or 2 CMD chaining
Fetch
Channel Comman Request
Chaining, Cancel

prefetch data left
in Q

(e
returned.
Word N+1 or N+2 being
Spealf prefetched
DIAGRAM 5-403.

Set return request
Word N in the Q to be

START 1/O HIGH SPEED CHANNEL (SHEET 2 OF 4)

Set Initial
Req Tgr
Chan X
NU261

Generate CDA
Intlk Out

Block lower
priority
channel
requests

|

Pref1 Mode

Ton Add 2 Tgr

NU223

Ton Add 1 Tgr

NU224

No Action

Pref2 Mode

Set Retain
Priority

NU224

Initial Req
Tgr On

Ton IF1 Accept Tgr;

Send 'Accept' to Chan X
X
(G28)

NU221

Chan X
Store Cond

Send

' Advance'
to Chan

X

S}

. Gate storage address to
unit req bus and Qx via
address modifier (Adr gate
to adr modifier

2. Gate 9 bit mark and 5 bit

key fields to unit req bus
and Qx

3. Encode channel source adr

and gate to SS portion
of Qx

4, Gate store condition bit
to Qx (if store op)

. Reset IF1 response counter

6. Allow the reset of IF1 bus
valid during next cycle

NU222)

Incr stor adr by 1 dw if
the add 1 tgr is on or by
2 dw's if the add 2 tgr

is on

NU221

IF1 Pre CDA
Cond

When IF1 Bus Valid is
Off, Ton CCC 1or 3 Pri
id Req
(A10) NU221
IF1 Store Yes
Cond
Ent
No £e

@

In Pri Resp
Latch Off

Link Data Skew Pipes

er Codes for Qx and
C in 3-Cycle Unit and

NT585, NT438

Data which follows adr
3 cycles later, is gated
to unit req bus by unit
pipe, and from req bus
(to Qx) by the link pipe

No Action

Response Latch

(G27)

Generate Reset Retain
Chan X Priority
Interlock
l (E30) NU224
R |
ik s Send Request to 'In pri req CCC
request from i ;
this channel In Pri Fora 1or3' (see
Rsvd Q diagram 5-407)
In Pri Resp No
to CCC
From CCC pri
tgr (5-407,
Yes )
Ton In Pri

NU222

Wait for next storage req
while prefetched word

N or N+1 is being
fetched (prefetch running
case)

::E
Sheet 1 Sheet 3

Retain
Priority

Tgr On

No Action

No

Set Add 1 Tgr

(E28) NU224

Request Word
N+1 Prefetch
2 Mode
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l C l Sheet 1

Pref1 Mode

Gen Chan X

Pre CDA

Cond
Set Chan X
Interlock

No More (H22) NU264

In Pri Req's

Needed

Diagram c
CCC in pri 5-407,
resp latch on Sheet 3
Chan X
Prefce)fch Tor \ Chan X Rewp/
n
Rel Pri Tgr Still
On
NU240
Pre CDA Sig
from Chan \
No
Ton Chan X
Pre CDA
Latch
NU260 Yes

Reset Prefetch
Tgr (if On)

Set Return
Request Tgr

NU264

IFT Rtn Intlk
or Chan X+1 Pre=
fetch Intlk

No

Send Rtn
Req to Out
Pri

‘ See Diag
5-407, Sheet
4 "Chan

Chan X
Rtn Resp from
Out Pri

Y

O hw

store ops

ata gate tgr
ingates data
from chan for

1. Set Data Gate Tgr
(G29) NU222
. Reset In Pri Request Tgr
3. Reset Add 1 or Add 2 Tgrs
(E28)

N

N

. Reset IF1 Pri Tgr (G26)

5. Reset IF1 Resp Cycle

6. Degate Adr, Mk, Key and
Store to Reg Bus

7. Degate Chan X BCU Resp

- to Chan NU218

8. Reset Accept Tgr; Degate
'Accept' and 'Advance’
(If Active) Lines to Chan

9. Degate In Pri Req from

CCC

Chan X

Sync Off

Request or Release

No

Wait tor store or
fetch compete
sig from out pri

1. Generate 'Set Ret to CCC

1 Buffer!'

2. Generate 'Set Errors to

CCC 1 Buffer'

. Reset Chan X Interlock Tgr
. Reset Return Req Tgr
. Set Return Intlk Tgr

NU228

NU228

(see diag 5-407,

No Action
Fetch

Resp/Rel
Pri to
Reset

Allow Chan X

Complete from
Out Pri

Tgr Off

Chan X CW

Wait for resp
ctrdly 1

Chan X
Prefetch Tgr

Set Chan X

(H27)

Prefetch Tgr

NU261

Off

No Action

[

Reset Initial
Req Tgr

NU261

Next storage
request will be
for word N
again

NU230 Set Chan X
6. Increment Return Intlk Error Sample
Counter NU230 NU262
Send 'Error
Sample' to
Chan

IF1 Rtn Intlk
Ctr=1

Unit Rtn Bus
Data Ck

Chan X Store
Return

Set Chan X
Advance Tgr

NU262

Send
'Advance ' to

Chan X

Chan X Prefetch

Chan X Resp/
Rel Pri On

Tgr On

Store
Complete from
Out Pri

Status info

(errors etc)
return
Yes

Control
word fetch
return

;e-:-g?c;:‘cccckc Send Chan X
1 Bfr (F27) No Action 'Accept' IF1
NU229
Prefetch
Running
IF1 Rtn Intlk

Ctr=3

Reset Chan X
Error Sample and
Chan X Advance
Tars

Yes

Reset IF1
Rtn Intlk
Tgr

Reset IF1
Rtn Intlk
Counter

==

Chan
End Sig
From
Chan

Sheet 4
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Sheet 1

Force chan end,
SIO rejected

DIAGRAM 5-403.

Sheet 3

Ton Chan X
Release Latch

(H28) N U262

Chan X
Rel /Resp
Tgr On

Set Chan X
Rel Sync

NU240

Higher
Pri Sync
Tgr On

Set Chan X

Resp/Rel

Priority
NU240

Generate Chan
X Release Cond

NU240

Generate [F1
Rel Cond

NU247

Ton Release
Hi Gate

NU316

'Channel end'
sig from chan X

SIO Gate Off

Decrement Hi=

In=Use Counter
(D22-24)

NU315

wWN

. Reset Chan X Release

Lth

. Reset Release Sync
. Reset Chan X Hi, CW,

and Initial Req Tgrs

Pref2 Mode

Chan X

Prefetch Tgr
On

Set Chan X
Pref1 Mode No Action S
NU262
. Chan Ends /0 Op;
Prefetched Data
Ton Release Abandoned in the Q
Ton Rel2 Request Tgr
Tgrs1 and 2
NU318 (C27) NU318
Y
Reset Chan X Chan X Request
Pref Tgr in Qx
Rel Resp
i Lth OFf (H27)  NU261 NU262
Ton Cancel
Tgr Qx
Send Rel Req
to In Pri NT708-NT743
NU318 ]
Full Bit
Ton Rel Pri Tgr On G
(Rel Resp to Gate 'rel
cca) resp' to CCC
(A08) NT466
Toff Active Bit Qx
NT704-NT739
Ton Loop/Block Tgr
Qx
Release Qx NT851-NT874
Tgr is On
Toff Cancel
3 Tgr Q
Toff Qx Rsvd "Qx" is the highest S
Tgr numbered rsvd Q (release
NT424-NT431 from the bottom); Qx NT708-NT743
(A-H02) release tgr gates turn off
of Qx rsvd tgr
geCICR:secelves Error Hold
(o Qx Off
from In Pri
[
No Action
Ton Rel Resp
T
& Toff Control
Stack Q
NU218 PR
NT620-NT762
Remains on
1. Degate Rel Req one cycle
Reset
2. Rel2 Tgrl
Reset CR"X"
NU318
Rel2 Tgr2 On
Pref2 Mode

Release 2nd Q

Yes

START 1/O HIGH SPEED CHANNEL (SHEET 4 OF 4)

Reset Release
Request Tgr

(C27)  NuU3I8

Reset Rel2 Tgr2
(After Second Rel
Seq Begins)
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510

S10, Sel Chan X,

Ton SIO Busy
Gate (C23)

NU175

Reserve Q and 1/O Adr from
CPU
NU171, 180,259
Not CCC
AGAcnua| or DC CPU Gate
ate
Gate 1/0O Adr Not SIO Intlk
(Via UAB) and On (C25)
Select to Chans
Ton SIO Sync
NU175
Chan will
generate CC =
Ton SIO Gate L
(C22) NU175
1. Ton SIO
Interlock (C25)
2. Allow SIO Sync
Reset
NU176
Decode 1/O Adr
Bit 0-4 from UAB
NU 186
High speed
op (See Diag Sel
5-406) No Chan
Designated Low
Speed

Increment Lo~In-
Use Counter by 1

(D25-28) NU315

. Ton SIO Interlock

(c25)

. Allow SIO Sync

Reset

NU176

Reserved ctr is
assumed to be ahead
of the low=in-

use ctr

Lo=In-Use No
Ctr = Lo=Q=Rsvd

See Diagram
5-408

!

Ton Allow SIO

(C24)  NU176

v

Gate 240ns IPL
Pulse to Channels

Is this an IPL

Wait for
control word
fetch request

Sheet 4

from CPU
Inactive

1. Reset SIO
Interlock

2. Reset Allow SIO

3. Reset SIO Busy
Gate

NU176-NU 175

Ctr and <3

Ton Reserve
Request Tgr
(C26)

NU317

Maximum No of Q's
Rsvd for Lo Speed
Op is Optional,
either 2 or 3

No

1 or more
Q's Avail
(A15-20)

Unit
Rtn Bus
Return Cycle

Not Wait for
SC In One Q

Ton Rsv Pri Tgr
(Send Rsv Resp
to CCC)

NT466

[

Y

Assign Qx
from Top

[

Ton Qx
Reserved

(A-HO02)
NT424-NT431

Notes:

1. Channel X references are for channel 1

Reserve Response
Arrives in CCC

I

. Ton Rsv Resp Latch
(On 1 Cyc) NU223

2. Increment Lo Q

Rsvd Ctr (E22-23)

NU315

3. Increment Lo Q
Avail Ctr (E24-25)
NU315

DIAGRAM 5-404. START I/O LOW SPEED CHANNEL (SHEET 1 OF 4)

5-404 (1 of 4)
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End Operation

No

Gate SIO to
NU173 Chans
NU171
Yes Chan
rt Send CPU
Release
Gate Release
to CPU
NU170 Cond Code
from Chan = 00 e
NU170
s10 Do

Set Sel Chan X
In Operation

(H24)  Nu263

SIO Busy Gate

Force
Channel
End IF1
NU177

)

Sheet 4

No No

Storage
Req from Sel

Chan

S

NU263,
Yes

A

heet 2



Storage Request

Sheet 1
A

Sheet 4

Storage Request

from Sel

Channel
NU263

Selected
Chan X Intlk
Off
NU264

No |

Blocks priority
request until
previous request
is serviced

Lo Q Avail
Ctr=0

IF1 Resp
Cycle or Chan X
Resp/Rel Pri

Chan X is designated
as low speed; Is a
reserved Q for low
spd op available

Set Chan X
Request
Sync

NU240

Wait for prior
sequence to
end

Higher Pri Chan
Sync Tgrs Off

Condition IF1
Resp Gate

NU247

Chan X has lower
"pre" priority than
another chan

request

1. Ton IF1 Resp
Control
(G22) NU218
2. Increment IF1 Resp
Ctr NU219
3. Ton IF1 Resp Cycle
(G23) NU218

/

Send " BCU
Response" to
Selected Channel

BCU response
is generated by
IF1 resp cycle

Resp Control

(G22) NU218

No

Lo Q Avail
Ctr=0

IF3 Pri
Tgr Off

Ton IF1
Priority Tgr

(G26) NU218

X NU240 trigger
Resp Ctr at 1
Continue to
increment
response
This Op a Sim counter
1/0 \
IF1 Pri Tgr
Off
Toff
Storage
Request Prior reg
Tgr sequence
complete
Turn On IF1
Bus Valid Tgr
(G25) NU220
(Wait)
Reset IF1

Wait for a low speed
reserved Q to become
available

Any
Reserved Q

PSCE Hardstop Cond!

Set CCC Interlock Ck
Latch NU221 (Indicator
E35 "CCC Control™)
Generate "Hardstop PSCE, "
NT199 and NT242, to

stop clock and to set
Internal Machine Check
Tgr, NT244 and NT205

DIAGRAM 5-404, START 1/0O LOW SPEED CHANNEL (SHEET 2 OF 4)

Available

As determined by in pri
sample of all Q busy and
reserved triggers, NT437.
CCC and in pri control
status should agree

. Gate storage address to
unit req bus and Qx via

address modifier (Adr
gate to adr modifier

NU222)
. Gate 9 bit mark and 5

bit key fields to unit
req bus and Qx

. Encode channel source

adr and gate to SS
portion of Qx

. Gate store condition bit

to Qx (if store op)

. Reset IF1 response

counter NU220

. Allow the reset of IF1

bus valid during next
cycle

)

Sheet 3
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Storage Request
C I

Sheet 2 Diagram
5-407
Sheet 3
Degate "BCU
Resp" to Chan X
Ton IFT "Accept" NU240
and Send to Chan
(G28) NU221
Reset Req
Sync Chan X
Yes Chan X Store
NU240 Complete
No
Generate "Chan In Pri
X Advance" and Response Off
send with "Accept"
to Chan X Chan X Fetch No
Bus Valid Off Complete
/
Reset IF1 In Pri Yes
Ton CCClor3 Resp Tgr
Input Priority Tgr Chan req enters =
Q input priority torage
(G27) NU222 Ton Chan X Cycling
NU221 Rtn Req Tgr Complete
(H29) NU264
Reset Resp/Rel
In Pri Resp Tgr Pri Tgr Chan X <
is Off
NU240
IF1 Return
Intlk Tgr Off
Ton Chan X Intlk
Request Input
Pri to a Rsvd
3 (H22)  NU255 (e
intlk ctr
Chan X Rtn counting
Resp Tgr
T Off
zfjogmcir:: Wait for Store
Store/Fetch to Z'-o;;tfete fa
EMS/MWS Bt it
Input Priority
Resp to CCC
All Other
v Chan Prefetch
es Interlocks
' Off
From CCC 1 or 3
priority tgr (see Degate In Pri
5=407, sheet 1) Request
NU221
Condition See Diagram
Rtn Req to 5-407, Sh 4
Out Pri "Chan Return
NU264 from Q"
Lo In Use
and Hi In 1. Set IF1 In Pri Resp Tgr
Use=0 and Lo (G27) NU222 IF 1 data gate
Rsvd # 0 2. Set IF1 Data Gate ingates store data
(G29) NU222 from chan
Yes §Counter status 3. Reset IF1 Accept Tgr
after temp res (G28) NU221 Diagram 5-407, Sheet 4
only
Ton Release This is not Lo Retain Priority
Request Chan Rtn for Tgr Off
IF1
NU318
This is not 1. Reset CCC 1or 3 In Pri
Rsv Resp for Request Tgr
Sheet 4 Temp Rsv 2. Reset IF1 Pri Tgr (G26)
3. Degate Adr, Mark, Key
and Store Gates to Req Bus
4., Reset IF1 Resp Cycle
(G23) NU218
Decr Lo Q
Avail Ctr
(E24-25)
NU315 0
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Storage Return

Release Sequence
5-407, Sheet 4

E
Resp Tgr
No " t5 Chan X
from Out Pri
NU260,
Yes
Qx Has
Outgated to
the Unit
No Chan X Yes Return Bus
"Store Return" )

Set Chan Advance Set Chan X Error
Tor NU262 Sample Tgr
Send to "Advance" NU262
Channel Send to "Error
Sample " Channel
1. Reset Chan X Intlk
(H22) NU264
Chan X Lo 2. Set CCC1 Rtn Buff
Return Cond Data(Note) NU228
3. Set IF1 Rtn Buff
Error NU228
4, Reset Chan X Rtn
Req
5. Set IF1 Rtn Intlk
No Lo Q Rsvd Tgr (F25)  NU230
Ctr>lo Q 6. Incr Rin Intlk Ctr
Avail Ctr NU230

IF1 Return

Set Lo Ref
S e Intlk Ctr = 3

No Action

Latch
Incr Late NU231
NU234
Not Release 1. Reset Chan X
Request Error Sample
Cond 2. Reset Chan X
Advance
[ NU260

IF1 In Pri
Response Off

Incr Lo Q Avail
Ctr

IF1 Return
Intlk Ctr =5

(E24-25) NU315

Reset IF1 Rtn
Intlk Tgr

(F25)  NU230

Reset IF1 Rtn SIO
Intlk Ctr

NU231 No

Storage
Request from
Chan X

Chan
End from
Chan X

No

Sheet 1 Sheet 2

Sheet 1

&

Yes

Ton Chan X
Release

(H28) NU262

Chan X
Resp/Rel Pri
not On

IF1 Resp Cycle

Rel Req
or Rel Gate
or Rel Cond not
Active

Ton Chan X
Release Sync

NU240

Higher Pri
Chan Sync Tgr
On

Ton Chan X
Resp/Rel Pri
Tgr
NU240
I
Chan X
Release Cond

NU247

I

Chan X
Lo Cond

NU319

Sheet 3

Ton Release
Request

(c27) NU31B

Release
Response Off

Send Release
Request to In
Pri

Rsv Resp Off

Ton Rel Pri Tgr

Gate "rel resp"

(Rel Resp to to CCC
CCCQ)
(A0B)  NT466
I

Release Qx

Tgr is On
Toff Qx "Qx" is the highest
Reserved Tgr numbered reserved Q
(A=H02) (release "from the

NT424-NT431

|

CCC Receives
Release
Response

from In Pri

I

Ton Rel Resp
Tgr

NU218

l

Toff Release
Request

(C27) NU318

Ton IF1 Release Lo

Gate NU316

Toff Chan X Release
Tgr

(H28)

"Allow low

(not temp
reserve cond)

No Further Action
(This Cond Should
Not Exist with
"Chan End")

NU322

SIO Gate
not On

elease a
Q Register

Note: Information set into the CCC1 return buffer is
unconditionally gated to the channel via the SDBO.

DIAGRAM 5-404. START 1/O LOW SPEED CHANNEL (SHEET 4 OF 4)

I

Not Mpx
Reserve
Gate

I

Decr Lo In
Use Ctr

(D25-28) NU315

bottom"); Qx release
tgr gates turn off of
Qx reserved tgr

Decr Lo Q
Rsvd Ctr

NU315

Lo Rtn Incr
Gate Off

No Action

Decr Lo Q
Avail Ctr

NU315

(3/68) 5-404 (4 of 4)



S10 Sequence

Accept Storage Requests

Deter

e Sub-channe

Sheet 2 E
or3

SIO, Select Chan 0,
and 1/O Adr From
CPU, NU171, NU180

and NU250
Not CCC
manual or CPL.J Gate
DC gate Active
Gate 1/0 Adr
(Via UAB) and
Select to Chan 0

Prior sequence
incomplete

SIO Interlock
Off

Ton SIO
Sync Tgr

NU175

Ton SIO
Busy Gate

(C23) NU175

[

Ton SIO
Interlock

(C25) NU176

[

Allow Tof of
SIO Sync Tgr

Ton Allow
SIO Tar

(C24) NU176

See Diagram
5-408

Y

Gate 240ns

(IF1)

Pulse to Channels

NU173

Is this an IPL

Gate SIO to
IF1(Channels)

NU171

DIAGRAM 5-405.

5-405 (1 of 3)

'Sel Sub Chan
in Oper' Line

Chan Send
CPU 'Release’
IF1

Storage Request

Sheet 3

Chan 0
Resp/Rel
Pri Tgr
Off

Not Chan 0
Rel in
Process

from Chan 0
NU131

Interlock Off (H22)

Generate Chan 0
Storage Request
Cond

NU254

Gate 'Release’
to CPU

NU170

S1O from CPU
Inactive
NU171

Low=Q=Avail

IF1 Resp
Cyc Off
NU218

Set Request
Sync Chan 0

NU239

Higher
Priority Sync
Tgr On

In Pri Resp
Latch Off

Set Chan 0 Resp/
Rel Pri Tgr

NU239

. Generate Chan 0 Resp

Objectives:

O WN —

Ctr=0

. Reset SIO Intlk
NU176
. Reset Allow SIO
. Reset SIO Busy
Gate

w N

I

(3/68)

&

Sheet 3

START 1/O MULTIPLEXOR CHANNEL (SHEET 1 OF 3)

PSCE Hardstop Condition!
Set CCC Intlk Ck Latch
NU221 (CE Panel E35
"CCC Control")
Generate "Hardstop
PSCE," NT199 and
NT242, to stop PSCE
Clock and to set the
Internal Machine Ck Tgr
NT244 and NT205

9

Accept SIO from CPU and generate 'allow SIO" to start sequence in channel 0.
Process storage requests for control words during SIO sequence.

Send 'BCU response' and 'Accept' to the channel for each storage request sequence.
Gate release and condition code to CPU.
Determine if a selector or multiplex sub=channel is in operation.

. Gate storage address to

unit req bus and Qx via

address modifier (Adr

gate to adr modifier
NU222)

. Gate 9 bit mark and 5

bit key fields to unit req
bus and Qx

. Encode channel source

adr and gate to SS
portion of Qx

. Gate store condition bit

to Qx (if store op)

. Reset IF1 response

NU221

counter

. Allow the reset of IF1

bus valid during next cyc

I
When Bus Valid is
Off, Ton CCC 1 or
3 Pri Request

(A10) NU221

Skew Pipes

Enter Code For Qx
and CCC in 3-Cycle
Unit and Link Data

NT585, NT438

Data, which follows adr
3 cycles later, is gated
to unit req bus by

unit pipe, and from UR
bus (to Qx) by the

link pipe.

Ton IF1 Pri
Tar

(G26) NU218

Gate NU239
2. Ton IF1 Resp Control
(G22) NU218
3. Incr IF1 Resp Counter
NU219
4, Ton IF1 Resp Cycle
Latch (G23)  NU218
Gate 'BCU
Response' To
Chan 0
NU239
N
i IF1 Resp Yes
Ctr=1
Tof Storage Req
NG Latch Chan 0 (Set
IF1 Resp Ctr for Sim 1/O Op
Only
NU254
Yes
Continue
stepping IF1
fesPicty IF1 Pri
Tgr Off
1. Ton IF1 Bus Valid
(G25) NU220
2. Reset IF1 Resp
Ctrl
No NU218
A Q rsvd for
low spd op Lo Q Avail Yes
is available Ctr=0 Wait fora Q
(reserved for low spd

ops) to become
available

Any Reserved
Q Avail

As determined by in pri
sample of all Q busy and
reserved tgrs NT437
CCC and in pri controls
should agree

-

Ton IF1 Accept
Tgr; Gate
'Accept' to Chan
(G28) Nu221

C
Sheet 2




CCC Request=Return Sequence

Q Release Test and Counter Update

Sheet 1

In Pri Resp

Diagram
5-407, Sheet 4

"Chan 0
Response" from

Reserve Response
is Off

Low Rtn Incr
Latch Off

Decr Lo Q
Avail Ctr

(E24,25)
Note 1 NU315

No Action

Objectives:

1. Enter the channel
2. Determine if a Q
temporarily reserved.

(CCC) request in input priority.
release is necessary because the Q reg was

3. Decrement the low-Q-reserved and available counters accordingl:
4. Return data and/or request errors to the channel when output
priority signals the store or fetch is complete.

Notel: When a Q is released after a temp reserve,
the low-Q=available counter has two
decrement circuits active simultaneously;
however the counter only decremented by 1.

DIAGRAM 5-405.

Lth Off Out Pri
n Fri ﬁeq (a({ofl
or 3; See Diagram Send Req to
Chan Store/ Fetch Input Priority
to EMS/MWS
(Diag 5-407)
In Pri Resp No
to CCC
From CCC pri
Yes tgr (5-407,
Sh 1)
Resp from In
Pri Degates
In Pri Req
Diagram 5-407,
Sheet 3
IF1 Pri Tgr
On
= Chan 0 Store
Chan Lo Set IF1 In Pri Complete
Cond IF1 Resp Lth
(G27y NU222 .
(e [ | Chan 0 Fetch
In t'sueanrsIZO R:|edse s Set IF1 Data [ Complete
4 SHergiemp Gate Tgr Chan0 Resp/ |
and Lo Q Rsv#0 reserve Retain Pri Off Rel Pri O i l
N 1 e ull n
- (G29) NuU222 |
|
S —
Yes I !
1. Reset IF1 Pri Tgr This tgr ingates SDBI Ton Chan0 Storage
2. Degate Adr, Mark, Key, from channel; an output Interlock Cyclin
Ton Release Reserve and Store to Req Bus from the 3-cycle unit sz |eg' Ton Chan 0
Request gé:fponse 3. Reset IF1 Resp Cycle data skew pipe gates thd NU255 plete Rtn Req Tgr
4. Reset In Pri Req data to the unit req bus. :
(C27) Nu3I8 5. Drop BCU Response (H29)  NU264
6. Allow Reg Sync to ait for store or
Thies Reset etch complete ‘—;
is:18ipola Decr Lo Q rom out pri
Rel Resp Rsvd Ctr
Cycle
(E22,23) NU315 IF1 Return
l Intlk Tgr Off
Send Rel Req
to In Pri Resp from In
Pri Inactive
Lo Rtn Incr
Lth OFf Chan 0 Rtn
Ton Rel Pri and Resp Tgr Off
Send Rel Resp -
to CCC j s'e:ef In Pri Resp L
NT466 " 2. Allow ChanO Condition
gecr Lo Q Avail Resp/Rel Pri Generate Chan0 Rtn Req
t -y
N;re . Reset Lo Rtn Condition to Out Pri
Release Qx (E24,25) NU315 NU251 Al
Tgr Is On
1. Degate Rtn Req
;°“ Qxd No Action 2. Reset ChanO Interlock
eserve 3. Set CCC1 Rtn Data Buff Lo Q Rsvd No
(A=H02) NU228 Ctr>Lo Q
NT424-NT431 4. Set CCC1 Rin Buff Errors Avail Ctr
' NU228
Ton Rel 5. Set IF1 Rtn Intlk Tgr
Resp Latch Release (F25) NU230
response 6. Step Rtn Intlk Ctr
NU218 from in pri NU230 No Action
Reset Rel
i Rl Set Lo Rin
Incr Latch
NS Return Intlk NU234
Ctr=3
Chan0 Store Yes IF1 In Pri
Rtn Resp Off
Reset Error r
Yes
i:':zl‘i:?d = To determine if
Set Chan0 Set Error ks Not Rel a decrement
Advance tgr Sample Tgr NU253 Req Cond condition exists
Chan0 y
NU253 A l
Incr Lo Q
o Avail Ctr
(E24,25)
NU315
Gate
' Advance' Yes
to Chan 0
Toff IF1 Rtn
Intlk Tgr and
Reset Rtn
Intlk Ctr End operation
condition

START 1/0 MULTIPLEXOR CHANNEL (SHEET 2 OF 3)

Wait for Next
Storage Request,
Selector Sub
Channel Line to
Rise, or a CPU

No Action

)

Sheet 1

SSC In Op
Line Falling

)

Diagram 5-406  Diagram 5-407
Sheet 4

(3/68) 5-405 (2 of 3)



Reserve and Temporary Reserve Requests Objectives:

CCC Counter Updating 1. Reserve a Q (if none are reserved) for any mpx channel storage request during
SIO.

2, Reserve a Q for the duration of a selector sub=channel 1/O operation.

3. Reserve a Q temporarily for multiplex sub=channel storage requests if no Q

is reserved (for low speed) when request is received.

Shest'] Sheet 1
A
Sub Chan In
Operation
Signal Rising Increment Low=
Chan 0 In Q=~Avail Ctr
Opn Latch Latch On
Off
Chan 0 is y No
a Multiplexor Other Chan
Chan Op Ending
Can Make a
Q Available § Yes
T
Rz:::ve 1 Ton Reserve
Toon lCIw;n 0 Tgr set by exclusive Necessary Response Latch
AL A OR of 'SSC in op'
Tg; . line with 'chan 0 in NLR23
(H25) NU252 op' tgr output
(Note 2) Lo Request
Cond IF1
Géte Chord Prefetch Rev2 Tar2 L
Mpx Rsv 2 mode
Sync Rsv
Yes Request or
i Rsv Response Latch No
‘ (C21,C26) '
NU316
SIO Gate No Temp Reserve Reset Rsv
or Sync Tgrs Gate is On Req Latch
Off Ton Temp
Reserve Gate
(Note 1)
Wait (F22) NU316
Not Release
Allow Low ' Ton Rov Req Recyeon ol
Reserve" Latch
Rsv or In Pri (Note 1)
Req or Resp NU322 (C26) NU317
Wait
IFT In Pri
Request Off
Rsv Resp
Latch Off
NU223
Ton Chan 0
Mpx Rsv Gate
(H23) Incr Lo Q Incr Lo Q
NU252 Avail Ctr Rsvd Ctr
Gate Rsv
Req to In (E24,25) NU315, (E22,23)NU315
Pri
Wait <
Set Chan 0 In
Operation Tgr Not Rel Are Lo One or More
Lo Gate In Use and Yes Q's Avail
(H24) NU254 Lo Q Rsvd Ctrs
Incr Lo In use No Turn Off
Reset Chan 0 Ctr Not Waiting g*mp iy
Op In Sync for SC In Qe
Next Cycle (D25-28NU315 One Q NU3l6
NU252
Wait One Cyc
Yes
Reset Mpx Unit Return Cycle
Rsv Latch
No Storage
NU252 Request
Cond
No NU254
Ton Rsv Pri Yes
Tgr (A07)
NT466
Assign Qx In Pri Sends
from Top 'Reserve
Response ' to
CCccC
D
Ton Qx : :
S Reserved Sheetl
NT424-NT431

Note 1: The temporary reserve gate circuitry is
used to start a non=temporary Q
reserve sequence when the multiplexor
channel reserve gate is on; this is only
a design convenience.

Note 2: Because any one of four sel sub-channels
can control the 'SSC in op' line, the
Chan 0 op sync tgr is turned on by the OF
only when the SSC in op line first becomes
active, and when it finally goes inactive.

DIAGRAM 5-405. START |/O MULTIPLEXOR CHANNEL (SHEET 3 OF 3)

5-405 (3 of 3) (3/68)



Diag 5-405 Sheet 2

R
Begin Release
Q Sequence
Sub Chan In
Operation
Falling
NU252
Chan 0 In Opn
Tgr is On

(H25) NU252

Ton Chan 0 Op
In Sync

(H25)  NU252

. Ton Release Chan 0
Tgr (H28) NU253

. Tof Chan 0 In Opn
Tar

Chan 0 Resp/
Rel Pri Off

Rel Req and
IF1 Resp Cycle
Tgrs Off

Ton Rel Sync
Tgr Chan 0

NU239

Higher Pri
Sync Tgr On

Ton Resp/
Rel Priority
Tgr

NU239

Generate Chan 0
Release
Condition

NU247

N

. Ton IF1 Rel Lo

. Tof Chan 0

Gate U316

Release Tgr
(H28)

Objectives:

1. Release a reserved Q
2. Turn off channel 0 operation
3. Decrement lo in use, lo Q available and lo Q reserved counters.

'Allow low reserve'
NU322 (Not temp

Lo In Use
Counter =0

DIAGRAM 5-406. MULTIPLEXOR SELECTOR SUB-CHANNEL RESERVE/RELEASE

rsv cond)
No Action
MPX Reserve
Gate On
1. Ton Release
Request
(C27) NU318
K 2. Allow Rel Lo
o Reserve Gate to Reset
Response Off
Decrement Lo
In Use Counter
Yes
Decrement Lo= Release Response
Q=Rsvd Ctr Latch Off
(E22-23) NU315
Send Rel Req
Lo Return to In Pri
Increment
Latch Off
Ton Release
. Priority Tgr Gate 'Release
No Action Response' to
Decrement Lo= AO8 CCC
Q-Avail Ctr lassl Ml
(E24-25) NU315
Release Qx
Tgr is On

7"Qx" is the highest
numbered rsvd Q

Tof Qx Reserved

NT424-NT431 (release from the
(A=H02) bottom); Qx release
I tgr gates turn off of
d

CCC Receives
Release Response
from In Pri

l

Ton Rel Resp
Tor

NU218

Tof Release
Request

(C27)  NU318

(3/68)  5-406



CCC1 +31In
Pri Request

CPE
Req Buff
Store

Store
Conflict
Enb On
(B14)

————-

Resp next Cycle becau
store Conflict Enable
will be Off

e — =i

CPE Request is Granted
Input Priority this Cycle
CCC gets Input Priority

se

Enter Input Priority

Load Request in Qx
EMS Request Output Priority

-
The CCC Request |
can Use the Unit
Request Adr Bus
to Enter the Q
S —

Ton CCC1+3 Pri
(In Pri Granted
to CCC)

(A10) NT455

tgr

|

Gate CCC1 + 3 Adr, Mark,

and Key to Unit

Req Bus

NT463 - NT466

Assign Qx
from Rsvd

|

1. Gate Unit Request
Bus Adr, Mark, Key
to Qx
(A-H1) NT496- NT511

2. Ton Qx Busy

NT424- NT431
3. Tof Assign Qx from
Rsvd
NT435- NT437

No
Action

In pri resp to
CCC sets IF1
in pri response

W

Objectives:

oA WN

7

. Enter channel request into input priority.

Establish CCC input priority to the queue.

Assign request to a Q from reserved pool .

Encode unit and link 3 cycle pipes.

Load storage request into Q and turn on control bits.

Enter EMS request into output priority and obtain output
priority. (See sheet 2 for MWS request)

Select EMS, BSM and outgate address info.

8. Outgate Q data to EMS or MWS bus 3 cycles after address
information.

Load Source/Sink in Qx

NT620 - NT655
2. Gate Storage Adr to
Qx Primary Decoder
NS931 - NT163
3. Ton Qx Active Bit
NT704 - NT739
1. Tof Qx Primary Decode
Block Tgr
NT118 - NT158
2. Tof Qx Loop
Block Tgr
(K1-8) NT851 - NT874|

Qx
Primary
Decode
EMS A

1. Channel Source Adr is

Encoded from 1 of the 8
Channel ReI/Resp Lines

NU246

Qx Decode

N
an Avail -2
EMS Box
Yes
Ton EMS Output
Priority Tgr Qx
(J1-8)  NT798 - NT801

1

Wait Until
BSM is
Available

e

Chan X Enters Out Pri
NT802 - NT804

No

Chan X Hi
Pri to EMS

T
Re-enter |
|

No /2cC + 3 Store

1 Store Bit on
| IF1 from

! Selected Channel
e e e |

Ton Qx Store and Full Bits

NT706 - NT742

l

|

e e

Encode Qx Link; Ton Lin

Unit Req Bus Skew Data

4, 2, 1 of Link Pipe Posl |

NT485, NT590

!

k Bits

|

Encode Qx Link; Ton Link Bits
Toff Bits 4, 1 of Unit Pipe

| Posl Unit Req Bus Skew Data
NT485, NT586

Next Cycle Shift
Pos1 to Pos2

Next Cycle Shift
Posl to Pos2

Next Cycle Shift
Pos2 to Pos3

|

Next Cycle Shift
Pos2 to Pos3

Gate Unit Req
Bus Data to Qx

|

DIAGRAM 5-407. CHANNEL STORE/FETCH TO EMS/MWS (SHEET 1 OF 4)

5-407 (1 of 4) (3/68)

Gate CCC1 + 3
Data to Unit
Req Bus

Request is
to MWS |

S

T BSM now T
BSM now

selected as
result of |

this re

To Sheet 2

output

priority
I
| Storeor
| fetch
| requests
[ S

T e e
_______ EE ey e

NT805

Priority of All
Chan Reg

Select Qx EMS Bus (Line)

NT806 - NT808

Qx Loaded
before any
other Q

Yes

Gate Qx to EMS Bus (Line)
(L1-8) NT847 - NT866

Set
Tag to
EMS during
Previous

Cycle

No
Action
I EMS bus
] device
I decoding
e R ik SER—

| EMS FIFO Decoder
e e

No
Yes
Ton Store
Request Tgr Qx
NT707 - NT742
(Wait)

Ton Hold Bit Qx
NT705 - NT740

Tof Full Bit Qx
NT707 - NT742

Qx Decode 1. Ton Loop/Block Tgr Qx
EMS A Box X (K1-8)  NT851 - NT874
2. Ton EMS Qx Gate Tgr
I NT876 - NT911
3. Ton EMS Qx Data Tgr
(L1-8) NT876 - NT?11
4. Pri Dec Block
Ton EMS Sel Tgr Box X IZ: Qllr'}gxcke;iy) oc
(N10-17) NT953 - NUO012 NT118 - NT158
Send Sel to EMS Box X 5. Tof EMS Out Pri Tgr Qx
::ehrfoLm EMS Adr Bus NT798- NT801
o . Gate Qx Adr, Mark, K
NT953 - NUO12, NU039 e ;eqdﬁrus arkgikey)
Ton EMS Busy Tgr Box X NT876 - NT911
(P10-17) NT953 - NU012 l
Load SS/Link Address I A Qx Link Adr is
for Qx into Deskewing | Encoded and Sent to the
Buffer NT875 | BSM; the Link Identifies
Gate S5 Buff Adr to the Correct Q for Fetch
3/4 ps EMS : Data or Error Returns
Tof all EMS Output 1. Ton Address Block Tgr
Priority Tgrs that Requested Qx (one cycle after Ton
Storage BSM X EMS of EMS Qx Gate Tgr)
NT916 - NT934
2. Tof EMS Qx Gate Tgr
3. Tof Store Req Tgr Qx

To Sheet 2

To Complete 3 Cycle Data
Outgate Sequence (for

both store or fetch)




MWS Request Output Priority
3 Cycle Sequence

From

Sheet 1

Qx Primary
Decode MWS

Qx Pri Dec
Block Tgr Off

Reserve Box
X In MSCE

| 7

Send "MWS Box X HSB

Reserve" to the MSCE
To - from
the MSCE
[ NU013-NU036
T T Wait for "MWS Box X

Available" from the MSCE

(Wait)

BSM X Busy
Tgr Off

MWS Q(X) Box(X) I
Available Line |
NU032!

@®._

Obijectives:

1. Send reserve to the MSCE for an MWS BSM.
2. Enter request into output priority when MSCE returns 'BSM available!

3. Outgate address information and cause BSM select (by the MSCE).

4, Perform 3 cycle sequence to outgate data to MWS (or EMS) for both store and fetch.

]

Ton MWS Out Pri Tgr Qx
(J1-8) NT764-NT767

l

Chan X Enters Out Pri
NT772-NT1774

Chan X

Higher Pri No

From
Sheet 2

B

than Other
Chan Req

Chan X

No
Hi Priority

NT775
Yes

Select Qx MWS Bus
NT776-NT778|

Qx
Loaded
before any
Other

MWS FIFO Decode
NT847-NT870

Gate Out Qx to
MWS Bus (Line)
NT849-NT868

(L1-8)

MWS Set

Tag Block
Tgr Off,

Send Slot Request to MSCE
See "+HSB Request Slot"

Gy NT8I7
________ JIE 500wt o8 o e, =[O
BSM X Decode in Qx Wait one
cycle
Q(X) MWS Memory I v —l
Available (Line) | Qx Primary Decode
NT764! MWS BSM X 1. Ton Loop/Block Tgr Qx
) (K1-8) NT851-NT874
i 2. Ton MWS Qx Gate Tgr
No \ T NT877-NT912
CCC 143 Stor ‘ Note | 1. Ton MWS Select 3. Ton MWS Qx Data Tgr
Tgr BSM X (L1-8) NT877-NT912
(L10-13) NUO013-NU036 4. Ton Primary Dec Block
2. Perform MWS Adr Tgr Qx NT118-NT158
Bus Check 5. Gate Adr, Mark, Key to
No Ton Store Request NUO050-NU054 SAB from Qx
Action Tgr Qx 3. Ton MWS Busy NT877-NT912
NT707-NT742 Tgr BSM X 6. Gate Qx S/S=Link Adr to
(M10-13) NUO013-NU036 SAB and MSCE
l NT679-NT681

Ton Qx Hold Bit
NT705-NT742

Tof Qx Full Bit
NT707-NT742

Notes:

T. The MWS select trigger does not select the BSM .

The storage

address is decoded from SAB in the MSCE; the MSCE selects the

designated MWS BSM .

DIAGRAM 5-407. CHANNEL STORE/FETCH TO EMS/MWS (SHEET 2 OF 4)

Mem for MWS BSM
X not Available
(BSM Busy On)

Tof All MWS
Output Priority Tgrs
that Requested Mem

. Ton Adr Block Trigger (1

BSM X in MWS 2.
3.

r
| Re-enter
I out pri

Cycle after MWS Qx
Gate Tgr

NT916-NT934

3 Cycle Sequence Counter to
Outgate Qx Data to EMS

or MWS Bus 3 Cycles after
Address information

1
|
|
|
| P

Tof MWS Qx Gate Tgr
Tof Store Request Tgr Qx

: Continue 3 Cycl

le Sequence

Ton Data Skew
Tgr 1 Qx

Ton Data Skew
Tgr 2 Qx
NT917-NT935

Ton Data Gate

TgrQx (NI1-8)

Ton Data Width
Tgrl Qx
NT917-NT935

EMS

Gate Data AeB Qx to
Data Out Bus EMS
NT880-NT?15

Data Tgr
Qx On

MWS Data
Tgr Qx On

1. Tof Counter Qx
Tof Adr Block Tgr
Tof Data Skew 1
Tof Data Skew 2
Tof Data Gate Tgr
e. Tof Data Width 1
2. Tof EMS Data Tgr Qx
3. Tof MWS Data Tgr Qx

NT876-NT935

Qo oa

Wait for EMS
or MWS Advance
See Sheet 3

Gate Data A®B Qx to
Data Out Bus MWS

NT880-NT915

(3/68)

5-407 (2 of 4)



EMS or MWS Return from Storage

1. Decode S/S to determine which Q register full bit to turn on.
2. Decode S/S one cycle later to determine which Q register
receives returning data.

3. Decode Q register control bits to generate store or fetch
return signal.

EMS A Re'urn @
r-—-.__—T == L —_—_—_— e —
EMS Advance | EMS |
Signal | Cycle MWS Advance is |
8 1 bit in zero |
Ton EMS A position of S/S |
Advance Adr return | I:’" MWST
(F17) NT520 Sy SR onconar
(G17) NT524
{ K
Load EMS A SS Pipe Posl Bits
0-5, Adv, Sto, Pty, Trnsps, PV
(F8=14) NT554 - NT558
S/s
Return
Cycle
Pipe Posl Not Manual
Adv On Display or Store
Decode Link
Qx MWS Ret
SSBit3-5
NT525
EMS
Cycle |
9
Ton Qx
Full Bit
NT707 - NT742
Not Manual
Display or Sto I z
Only Active
and Full
Control tars
on in Qx?
Decode EMS A SS Pipe L
Pos1 Link Qx Bits 3 -5
NT560 Load MWS SS Pipe Posl Bits
0 -5, Sto, Pty, Adr Check
(G8-14 NT542 - NT546
)
All Control
Ton Qx Triggers On
Full Bit
NT707 - NT742
- No WS S
Pipe Pos1 Bit,
0 On
? g R T
Load EMS A SS Pipe Pos2 Bits Yes Chan X | Store
0-5, Adv, Sto, PV, Adr Check ik Decoded L Operation
NT554 - NT558 No MWS S in Qx
Pipe Pos1 Bit
1 Off
Qx Gate
Data Tgrs Off
Pipe Pos2 Yes Return
Adv On o Maws § Cyele
. Pipe Pos1 Chan X
Store Of Decoded
in Qx
Yes
______ T
|  Fetch Request F ==
EMS L Chan X Fetch | Store
Cycl Req not in Complete
) Not Manual other Q
10 Display or Sto
Datu
Available L Nr L
at PSCE T
Not Manual No ?:::::lem |
i Acti
DisplayjoriSto Ak Decode MWS S5 Pipe R
Pos1 Link Qx Bits 3 - 5
NT547
Decode EMS A SS Pipe Pos2
(Qx) Link Bits 3 - 5
NT561
Gate MWS Ret
Data to Qx
NT547
Gate EMS A
Data to Qx
NT561 y
Y
. T | Data Check and Protect
L_°°d MWS SS Pipe Pos2 | Violate (PV) Arrive
Bits 0 - 5, Sto, Adr Check tabout 1 Cycle after S/S
Data Check, PV tand Enter Pipe Pos 2
NT542 - NT546 I Directly
Error
Return
Cycle
Not Manual No
Display or Sto Action
Decode MWS SS Pipe Pos2
Link Qx Bits 3 - 5
NT550
Gate MWS Ret
Errors to Qx To Diagrams
NT550 5-403, 5-404,
l G and 5-405
ATEE, 2

DIAGRAM 5-407. CHANNEL STORE/FETCH TO MWS/EMS  (SHEET 3 OF 4)
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Channel Return from Queue

Objectives:

Decode store or fetch complete condition begins sequence for return of errors or data from Q to the CCC .

and/or address errors,

SP chk, and invalid

adr to CCC circuits
NT880-NT915

1.
2. Obtain output priority for use of the unit return bus from Qx to the CCC.
From Diag 5-403, 5-404, 3. Send a response to the CCC .
and 5-405 4. Send a store signal only when returning errors.
5. Gate address errors, data errors, SP violation, invalid adr, or fetched data to the CCC.
C
______ [
| 'Store complete'
: or 'fetch complete'
| decoded in out pri
1 and gated to CCC
Chan X Return
Req From CCC
NU264
Ton Unit Rtn . Ton Loop Block
Qx Decodes Bus Block Tgr Tgr Qx
Chan X NT627 (For <1 Cycle) (K1-8) NT851-NT874
NT830 . Ton Unit Rin Qx
Gate Tgr
(L1-8) NT880-NT915
Ton Qx Return . Ton Primary Decode
Request Tgr Tof All Unit Block Tgr Qx
NT692-NT700 Rtn Out Pri NT118-NT153
Tgrs (8) . Tof Unit Rtn Output
NT826-NT829 Pri Tgr Qx
NT826-NT829
Store Request
Tgr Qx Off
Block Unit Rtn
== _:— Out Pri Clock rl;i:;ll;:/g SrUf'
Qx Loop Block ! "Sf°’e:fef°h a ﬁ)}calzeg_Nm” Loop Mode
Tgr OFf (K01-08) | refurn
: NT706
}
Tof Qx
Active Tgr
Unit NT704-NT739
Rtn Bus Yes
Block Tgr
On |
Wait One
No l Cycle ‘
Ton Unit Rtn No sese't Coanrol
Out Pri Tgr eﬁj?;o NT762
Qx (J01-08) -
NT826-NT829
I
Chan X Return In ! N L - —
Qx Enters Output : t(':CC ﬁnonry One Cycle after Ton of T 1. Ton Address Block Tgr Qx
Priority | rigger Unit Rtn Gate Tgr Qx NT916-NT954
NT833-NT835 ! I 2. Tof Unit Rtn Qx Gate Tgr
—_— NT880-NT915
71
Highest Priority 'l
in Out Pri |
: 1. Ton Data Skew Tgr 1 Qx Gate fetch data
[ NT916-NT935
: 2. Ton Data Skew Tgr 2 Qx
—
| |
Hi Pri Unit Gy Uniteeron
Rin Bus }--1 bus device - — T
| decode This three-cycle counter, which I
g : | outgates data to the EMS or |
\/Yes | — MWS bus for other operations, Data Width Tgr 1
| is not blocked for this operation I Qx Off
Qx Decodes : because the counter circuit |
Chan X '_"I reset is needed ‘|
1 I Ton Data Gate
Select Qx | Tgr Qx
Unit Return ! NT917-NT935
Bus (Line)
NT837-NT846
Ton Data Width
Qx, - . Tor 1 Qx
Loaded before Unit Return NT917-NT935
Any Other FIFO Decode
Q l NT847-NT870
This is not
a2.5ps
Gate Out Qx to EMS Req
Unit Return Bus
NT852-NT870
1. Tof Counter Qx
a. Tof Adr Blk Tgr
b. Tof Data Skew 1
c. Tof Data Skew 2
Ton Chan X d. Tof Data Gate Tgr
Response Tgr e. Tof Data Width 1
(M19-28) NT830 2. Tof EMS Data Tgr Qx
3. Tof MWS Data Tgr Qx
NT876-NT935
Ton Store Return

r—— l Send "Chan X |

: Response" to CCC

Tgr CCC
(M30)

NT831

DIAGRAM 5-407.

To Diag 5-404 Sheet 4

I —

T ne o o]
| Send "Store Return"

to CCC

CHANNEL STORE/FETCH REQUEST TO EMS/MWS (SHEET 4 OF 4)
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Refer to |
MC Diagram |
5- 507

557 |

IPL from MC
NU173

SIO
Interlock
On

Ton SIO
Sync Tgr
NU175

Objectives:

1. Show the generation of the 240 ns |PL pulse to channel.

2. Show the tie-in of IPL to the start 1/O flow charts.

See Ton of SIO Sync Tgr on Sheet 1 of
S1O Flow Chart:

High-Speed Channel Diagram 5-403 or
Low=Speed Channel Diagram 5-404 or
Mpx Channel Diagram 5-405

I |
SIO Flow Chorfl

IContinues in
Parallel with

| PL _Functions

DIAGRAM 5-408.

5-408 (3/68)

{(
)

Ton IPL Tgr
NU173

INITIAL PROGRAM LOAD (1PL)

Ton IPL
Interlock Tgr

Ton IPL
Cir Latch 0

Ton IPL
Ctr Tgr 1

Ton 1PL
Ctr Latch 1

Tof IPL Tgr

IPL

Line from
MC is Down,

Tof IPL
Interlock Tgr

-
i
| 240 ns Counter
|

Gate 240 ns
IPL Pulse to
Interface (IF1)

Channel forms CCW for first command:
Read, Command Chaining, storage

loc 0, 24 bytes. Three double words are
read into storage locations 0, 8, 16:
Location 0 is PSW, Location 8 is CCW,
location 16 is CCW 2.




Objectives:

Ton Chan 6 Sync Tgr Storage Channel Select

=
|
NU350 L

1. Check for channel availability, no interrupts pending, no errors
on, to select the storage channel (Channel 6).

2. Gate the CAW into a Q and then transfer the CAW into the A
register.

3. Check for any error conditions, which will bring up terminate
immediate.

4. Bring up release and turn on CC bits if Start 1/O is unsuccessful .

-

Ton Auto Reset 1

Ton Auto Reset 2

Ton Auto Reset 3
NU352

No

Ton SC Select Tgr (J25)
NU351

Ton Auto Reset 4

Tof Hold Errors Tgr

Tof Auto Reset 1, 2, 3, 4
NU352

I

Interrupt
Pending
(K30)

—

Working

| Tgr (J30) Q Link Valid 2
Set Condition NU406
Code 10 (K26)
NU354 l
Ton Request Data
Unit Response (K41)
i
Adr Bus Nu4o7
Parity Er
Set UAB1 Ck Tgr (D32)
NU351
Terminate Ton Data Gate Decoded Q Link
Immediate (K36) Response Pipe 1 from Q Link Pipe Pos 2
NU381 to Out Pri to Req Data Rtn
Unit Adr
Reg Match Adr
Plugged
Set Condition Ton: Data Resp Pipe 2 Gate Data to A Reg
Code 11 (K26) NU381 NU386
NU354 A Full Tgr 1 -
NU402 H
Set Unit Sel Tgr (J26) Tof: Req Data Resp | Gating CAW from Qx to
NU353 Ferch A Lef NU407 1 the SC A register
Tof Block CAW Fetch efen A Left
csw Ton Gate CC (J28) o Bloe NU365 Fetch A Right [ TNU404
Stored Tgr On NU3s3 l
(K28) , [ T
Ton Start 1/O Accept
I;lelxt TO (E;r;) NU%AO Ton Data Resp Pipe 3 Reset CAR o Key Req
elease Tof Data Resp Pipe 1 NU385
NU353 I
NU381
Unit Inhibit Fetch Req Off l
Select Tgr On NU363
U26¢) | Tof Fetch A Tgr 1 (N32)
Bring Up Fetch Cond : Preparing to fetch Q Link Valid 1 U400
NU390 i channel address word alt NU406
Ton Conditi Nuss! L (CAW from MWs. | Next T0 Tof Fetch A Tgr
?n ondition No Tgr 2 Q Link Valid
Bit 0 (K27)
NU354 R e - Tgr 2 (N33)
Tof Sel SC Sync Ton SC Q Req to In Pri | See Chart '
Tof Sel Tgr on €9 0 gy SC Store/Fetch !
g Ton Fetch Tgr 1 (M38) ! tore/Fetdl i [
Tof Sel Lth NU391 L_t EMS/MWS [ e et r
Start 1/0 SC ! Tof Gate CC Ton Modify Tar | T TTTTToTo 4 Gate A Reg to ! A Reg 0-3—=Key,
Unsuccessful : Tof Release 718 NU392 Key and CAR l 8-28 CAR
I NU385
| |
Not Readdress | Control word fetch Ton Data Resp Pipe 4
Model (K32) | performed in single Tof Data Resp Pipe 2
NU370 : word mode . NU381
Ton Inhibit CW Fetch
NU363 Unit
Ton Fetch A Tgr | {N32) Return Data Yes
NU400 Error l
Set Data Check Tgr
4
, NT20. NU377
Wait 1 cycle and turn |
on fetch A tgr 2 (N33) Ton Fetch A Left (N34) Ton Control Check
NU401 Ton Fetch A Right (N35) rogram Check NU364
NU404 Conditions
Ton Fetch Lth |
Ton Fetch Tgr 2 Ton Data Resp Pipe 5 Store CSW
Tof Modify Tgr Tof Data Resp Pipe 3
Condition Codes NU392 NU381
00 - Cmd Accepted
01 ~ CSW Stored
10 - Busy F}es“e: :
~ . etch Tgrs
11 - Not Available NU400 NU401
In Pri Full Tgrs
Response NU402 NU403

Fetch Tgrs A and B
Left and Right

NU404
Q Link
(M
Tof Fetch Tgr 1 (ng)ﬂ NU405 NU406
Req Data Resp
] NU407
Fetch Tgr 2 On
In Pri Resp, SW Mode
NU392 Ton Data Resp Pipe 6
] Tof Data Resp Pipe 4
NU381
Ton Q Link Valid Tgr 1
Ton Q Link Bits Pipe 1
NU406 Ton Block CAW Fetch
Any NU365
Ton F rlh Lth 1 2 Chedks
on Fetcl
Tof Fetch Tgr 2 (L25)
NU392 T NU364
l No
CW Fetch On Diagram 5-425 Bring Up CAW Valid
NUA401 1 NU364
] Ton CCW Fetch
Ton Q Link Valid 2 NU360
NU406 T
A Reg Empty Ton Data Resp Pipe 7 .
NU404 Tof Data Resp Pipe 5 Bring Up Mod SAR by SW
I NU381 NU394
Not Data T
Response Pipe 1 Tof Inhibit CW Fetch
NuU381 NU363
Not Data
Response Pipe 2
NU38l Sheet 2

l
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Sheet |

Tof Inhibit CW Fetch
NU363
\

| P

Sheet 3

Bring Up Fetch Cond

NU390
}

'

1

Fetch Tgr

Off

Ton SC Req In Pri
NU391

Ton Fetch Tgr 1
NU392

See Chart "SC Fetch/
Store to EMS/MWS

1 e TIC Lth

Ton Modify Tgr
NU392

1

Reset SAR Register

NU385

Objectives:

1. Perform CCW fetch, for 1st CCW, using address in CAR for fetch address.

Command specifies a position or position and skip operation.
Increment CAR by 8 bytes (1 double word) for next CCW or PAW

N

3. Gate CCW into a Q and then into the "A" register for distribution
to other storage channel registers.

o

'

Gate CAR Req to SAR

NU385

of the CCW

CAR reg contains
the storage address

Tof Data Pipe 1
Ton Data Pipe 3
NU38I1

Wait 1 Cycle and
Tof Fetch A Tgr 2
Q Link Valid Tgr 2

1

Ton Inhibit CW Fetch

Drop Fetch Condition

NU363
|

Not Fetch Right Word
NU415

Ton Fetch A Left

Ton Fetch A Right
NU404

Ton Fetch A Tgr 1
NU400

In
Pri Resp to

No

Fetch Condition
NU391

T

|

Tof Fetch Tgr 1 (M38)
Tof SC Q Req to

In Pri Next TO

Tof Fetch Lth 1

NU392

I

Ton Fetch Tgr 2
NU392

Gate SAR Mod
Lth to CAR Req
NU395

Unit Req

|

Tof Modify Tgr
NU392

Wait 1 Cycle and

Ton Fetch A Tgr 2

Gate A Req to SAR
Bits 8-28
Bits 46-63 to T Cnt

NU385
[

Tof Data Resp Pipe 2
Ton Resp Pipe 4
NU38I

TIC
Decode in A
Req

No

ccw
Referenced
by a CAW + CCW
Fetched by
TIC

No Bits

Inv Adr
NU375

Ton Q Link

Valid Tgrs (L40)

Ton Q Link Bits
NU406

Set Program Check
NU434

Tof Fetch Tgr 2
NU392

Diagram 5-425

Wait 1 Cycle and
Ton Q Link Valid 2
Trans Q Link Bits
to Pipe Pos 2

|

Ton Request Data Resp
Bring Up SC Req
Data from QX

NU407

Resp
Tgr to SC

Ton Data
Response Pipe 1
NU381

See Chart "SC
Return from Q"

|

29,30,31
0

|

Ton TIC Latch
NU433

—

Tof CCW Fetch Tgr

NU360
|

Tof Req Data Resp
NU407
Tof Fetch A Left
Fetch A Right

Gate Data to A Req
NU386
Reset Op Req
NU385

CCW 1 gated from
Qx to SC A Reg

Tof Data Resp Pipe 7

NU366
|

]

Ton Data
Response Pipe 2
NU381

Reset SAR and
T Cnt Registers
NU385

Set Op Reg from
bits 0-7 of A Reg
NU385

Tof Fetch A Tgr 1 (N32)
Q Link Valid Tgr 1

Next TO Tof Q Line
Valid Tgrs One Cycle
later Tof Q Link
Valid Tgr 2

Chain Data will
be off during Ist
CCW after a
reset condition

Ton Release (J29)
NU353
Tof Inhibit CW Fetch

NU363
I

Sel Chan 6 Off

NU172
|

Tof Sel
Chan 6 Sync

NU350
I

Tof SC Select Tgr

NU351
I

Tof Unit Sel
and Gate CC

NU353
l

Tof Release (J29)

5-409 (2 of 3)

DIAGRAM 5-409. START |I/O STORAGE CHANNEL (SHEET 2 OF 3)

NU353

Sheet 3

—_———
| CCW1 should not contain

: a TIC operation

S S —

Tof TIC Latch (K35)
NU433

Check for type of operation. This operation is set up to fetch a PAW.
Release CPU, PSCE will process operation.

Reset Flag Reg
NU385

Set Data Ck Tgr
NU377
Set Control Ck
NU364

Tof Data Resp Pipe 3
Ton Data Resp Pipe 5
NU381

Set Flag Reg from
Bits 32-36 of A Reg
NU385

Tof Start 1/O
Accept (J27)

NU350
|

Reset Fetch Tgrs
NU400 NU401
Fetch A Left and Right
Fetch B Left and Right
NU404
Q Link Valid Tgrs
Req Data Resp Tgr

NU407
|

Tof Data Resp Pipe 4
Ton Data Resp Pipe 6
NU381

Bring Up CCW Valid
NU364

Channel End Off
NU361

Ton Working Tgr (J30)
NU365

Is
the Op
Code a Control
NOP

Ton Channel End
NU361

Ton Trans Data
NU369
Ton Gate CC

NU353
|

Tof Data Resp Pipe 5
Ton Data Resp Pipe 7
NU366 NU38I

[

Tof Data Resp Pipe 6

NU381
Tof CCW Valid
NU364
Yes Any Check
On (L25)
‘ T NU364
No
Diagram 5-425
No, CD Off Yes

and CC and SLI

On

NU356

|

Terminate Immediate
Off (K36)

l

Tof Inhibit
CW Fetch
NU363




Sheet 2

Objectives:
: CCW1 should contain |. Fetch the PAW (Position Address Word) using the address in the SAR.
| aPos, Pos/Disp, or 2. Transfer data into a Q, to the "A" register, then bits 8-29 to PAR,
| Sense Op. and bits 48-61 into the displacement field.
L 3. Check for valid address, data check, protect check or for a position

Op Reg o=
program check. An;yof these will cause terminate immediate.

Pos with Disp 4. Go to fetch the next CCW.

Decode

CSW Intlk Off
NU362
Ton PAW Fetch (M33)
NU360
Op I
Bring up Modify
SAR by SW
Skip . NU394
Flag On Bring up Fetch Cond.
NU390
Go to Read Ski ' I
L © fo Read >kip Ton SC Q Req See Chart "SC Store/
Ton Fetch Tgr 1 Fetch to EMS/MWS"
NU391
I Invalid Op ] Modify Tgr
I NU392
Set Command Reject
and Unit Check l
. 1 Cycle Delay
| Ton Inhibit CW :3;;;3 Ton Fetch Tgr 2 |
If Channel is Working, Tof Modify Tgr Gate A Reg to PAR -
Execute Terminate NU392 NU385 | AReg8-29 > PAR
Immediate. Channel L
not Working, Store CSW. I
Control Position Ton Data Rewn Pine 4
ith Di on Data Resp Pipe
Ton Fetch A Left Drop Fetch Condition Yth Displacement Tof Data Resp Pipe 2
Ton Fetch A Right NU390 NU381
NU404 NU432 I
= Ton Data Res Pipe 5
Ton Fetch A Tgr 1 .
gl~r1U400 | Gate A Reg to L Cnt Ton Data Res Pipe 3
I Refill, L Cnt Refill Nu3sl
| L Cnt, and Set Disp. I
| NU385
| Ton Data Resp Pipe 6
: Tof Data Resp Pipe 4
. M NU381
In Pri | A Reg 40-47 L Cnt
Response | Refill, 48-61-»; Disp
1
L
Yes
Tof SC Q Req
Tof Fetch Tgr 1 (M38) v NU364
NU391 No
Diagram 5-425 N
Bring up
[ PAW Valid (M33)
NU364
1 Cycle Later
Ton Fetch A Tgr 2 .
Unit Req Yes
ALel] Inv Adr
Nuazs Ton Program Check Dt e oo ool
NU434 ontro
e l NU3e4 Position
Ton Q Link Valid Tgr 1 Ton Op CompleNﬂlaJsé‘?
Ton Q Link Bit Tgrs
NU406 TV cycle Delay then | Control Position/
= Trans Q Link Tgrs Displacement
| toPipe Pos 2 Ton Data Resp Pipe 7 NU432
—  —— Tof Data Resp Pipe 5

e e NuU381
r . a3
Ton Req Data Response ! See Chort SC“ !
NU407 L e fom@7
Tof PAW Fetch (M33)
NU369
" Decode Q Link Pipe
2 and Gate Req to | Ton Position with
Response Qut Pri for Data Tof Trans Data Displacement (J35)
Tar to SC Retum from QX NU369 NU359
NU407 l
Decode Sense or Tof Modify SAR
TIC or Inv Off and T Cnt B SW
Ton Data Resp Pipe 1 #0 Y NU394
Nuss! Ton Position
Positi I Mode (J34)
osition NU359
Lth and Pos with S;C$mp or(:_)?;'d J
Disp Lth Off a Trans an
U ——— D Fla Channel End Off and
- Nu3s9 Gate Data to | Qx=Areg, A Off ond pr CSW Intlk Off
Modifier A Register | reg contains a PAW SLT Off nus
Bits Valid NU386 ' ]
Ton CCW Fetch
Ton Data Resp Pipe 2 NU360
NU381 |
Ton Full Tgr 1
NU4o2 Ton Ine Length a1 Tof Inhibit CW Fetch
Data Tof Req Data Resp NU363
Resp Pipe 4 NU407
Tof Fetch A Left |
Tof Fetch A Right Bring up Modify
NU404 Ton Channel End SAR by SW
Nu3ét NU394
Ton Command Reject
NU435 Reset LCNT-PAR
and Disp. Req Ton Int Req
NU385 NU36l
Inhibit Fetch
Req OFf
Control NU363
Position/
U435 Displacement Yes
Ne 035) — Fetch Condition
Ton Unit Check Tgr Position Mode %?3132 A
NU435
Gate L Cnt Refill Tof Data Response Pipe 7
NU385 NuU38l1
le
—
Tof Fetch A Tgr 1 (N32)
Tof Q Link Valid Tgr 1
NU400 Sheet 2
Ton Data Resp Pipe 3 Wait 1 Cycle then
Ton Data Resp Pipe 1 Turn Off Fetch A Tgr 2
NU381 Tof Q Link Valid Tgr 2
NU402

DIAGRAM 5-409. START I/O STORAGE CHANNEL (SHEET 3 OF 3)
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SC Inpri
Request

NT458

|

Not CCC2
Inpri Req

NT458

|

Not CCC1 and
and 3 Inpri

Request
9N 1458

PPE
Inpri Req

Wait for SC
in One Q

NU370

Wait for SC
in One Q

NU370

or More Q
Avail (A19)

or More Q
Avail (A18)
NT450

Req Buf Str
NT471
(C13)

Objectives :

1. Enter SC request into input priority.

2. Assign SC request to Q from available pool (Qx), encode unit and

link 3 cycle pipes.

3.  Load SC request into Qx and tum on control bits, also enter
request into output priority.

4, Send reserve to MWS BSM .,

Yes
Not SC Str
NT458
Not SC
Keaddress
Mode (K32)
NU370
Ton SC Pri
(Inpri Resp
1o SC) 1458
Gate SC Adr, Ton Assign
Mark, Key and Qx from Top
Sink Adr to
Unit Req Bus NT440
NT458  NT465
Ton Gate Unit Req Send Link
Qx Busy Bus Adr,Mark, (Qx) to SC
NT424- Key and Sink
NT431 Adr to Qx NT466
NT496 NT511

Tof Assign Qx

from Top
NT440
NT442

DIAGRAM 5-410.

5-410 (1 of 4)

Hold Qx Off

5.  Tum off control bits,
SC Address
Valid
Ton Qx
Active Bit
NT704
L — NT739
T
Sheet 2
| Store Request
| ‘ B l
—_—
| Encode Qx Link
$“c°‘;e SS 4 and Ton Link I
on Bits 4 an Bits (4,2,1) of :
1 Tof Bit 2 of L;nsk (Pi,pe’ go: 1 !-°°d S/S Bits Load Address into Not Logout
Unit Pipe Pos 1 Unit Req Bus into $/S Primary Decoders or Display
Unit Ry Bos S Do Request NT620 for Q: Qx
Skew Data NT590 NT&55 NS92 NS955
NTO040 NT163
NT586
- - T Disable Qx
§"*f". 3 Uni IEnier 3 W Off
osition Unit . .
Position Link i
| Skew Pipe lszzwlo;\ip‘;n Tof Primary NU815
Decode Block
I Tor Qx ‘
. Inhibit Outpri
Link Pipe Unit Pipe SW Off
Pos 3 Pos 3 Bits 4,1
Decode Qx on Bit 2 Off Primary Dec Nuslé
Tgrs Ox On for
Tof Loop
Unit Pipe Gate SC Data Block Tgr Qx
Pos 3 Any to Unit Req NT851
Bit On Bus NT874
NT588
Bsy Tgr Which
Corresponds to the Adr
That Qx Is
Gate Unit ]7 !
i D Decoding Off
Req Bu';?;;g Ton Qx Foll ?;'r:"’gx ol
X Bit
NT594 NT707 on for MWS
NT742
Yes
Primary Decode |
Block Tgr Qx Is | Ton Fetch
Off Request Tgr
| ax
ASFH
I Reserve BSM (i.e.Str Req)
Hold X in MSCE _1
Bir Qx Off NU013 i Ton Store
NU036 Request Tgr
| I
Loop Block
Tag Bit Qx Ton Qx Store Tgr Qx Off
Off Bit
NT706
NT741
|~ ‘—‘—l Ton EMS
Active Bit Qutput Pri
Qx On Tof Fetch Tar Qx
Request Tgr
Qx NT798
NT801
Logout or
Display Tgr
Off NuU827
( To mscE ) A
Sheet 2

Tof Control
Stack Qx

NT620
NT762

No Further
Action

SC FETCH-STORE TO EMS/MWS

o

(SHEET 1 OF 4)

MWS
Qx Gate
Tgr On

Loop Mode
Sw On

NU816

Tof Active
Bit Qx
NT704

NT739

I

Sheet 3



Sheet 1

EMS Output
Pri Tgr Qx

On
Not Chan

0-7 Enter
EMS Outpri

] NT809

Not Chan 8
Enter EMS

Outpri
NT809

I

Not Chan ¢
Enter EMS

o
P 810

I

Not PPE
Enter EMS
Outpri

NT809

e

Not CPU
Enter EMS
Outpri

NT810

l

SC Enter
EMS Outpri

NT811

|

SC Has
Highest Pri to
EMS

NT812

SC Decode
in Qx

EMS Qutpri
Tgr Qx On

[

Set Tag to
EMS Not On
from Previous
Cycle

Primary Decs
Decode BSM
X for EMS A
in Qx

r
Ton

EMS Sel Tgr
X
NT949

1.5end Select to
to EMS BSM X

2.Perform EMS
Adr Bus Check

Ton

EMS Bsy

Tgr BSM X
NT949

Mem for
EMS BSM X
Not Available

Tof All EMS
Priority Tgr That
Requested Mem
BSM X EMS

|

EMS Gate
Qx Tgr On

Sheet 3

v

Store Bit Tgr
Ox Off

SC Readr
Mode

NU370

SC Decode
Qx

Ton
Readdress
Tar Qx

|

Data Gate
Tgr Qx On

Readdress
Cycle

Ton
Loop Block
Tar Qx

Tof

EMS Output
Priority Tgr
Pl ty Tg

Ton

EMS Qx

Gate Tgr
Ton Ton Gate
EMS Qx Primary Decode| Adr Mark
Data Tgr Block Tgr Qx Key to EMS

e ——

SC Readdress

EMS

Ton Gate EMS
Qx Store Bit Data to
Readd
NT706 -NT1741 e
Tof Fetch Qx Storage
Request Tgr Chan Readr
Qx Mode
,Yes
Readr Adr
Valid
NU375

Store Fetch
Delay SW

Off
NU816

EMS Insert
Tag Not
in Process

Obijectives :

1. SC request to EMS output priority decoding.
2. SC to EMS request select BSM. and outgate

address information.

3.  Three cycle skew counter to outgate Qx data to
EMS or MWS bus 3 cycles after address information.

Fetch
Request Tgr
Qx On

1

Storage Chan
Decode Qx

L

Load Link
Adr Qx into
Buffer

Gate Link
Adr to 3/4
usec EMS

Wait for Adr
Return Signal
to Inpri

]

Ton Adr Block

Tar Qx (1 Cycle
after Turn On of
EMS Qx Gt Tgr)

|

Gate Readdress
Bus to Primary
Decodes Qx
and Qx Adr

Ton Primary
Decode
Readdress Tgr

Full Bit
Tgr Gx On

Sheet 1

DIAGRAM § - 410,

SC FETCH-STORE TO EMS/MWS

( SHEET 2 OF 4)

Qx Address
Block Tgr Is
On

Store Request
Tgr Ox On

Storage Chan
Decode Qx

Gate Source
Address to
3/4usec EMS

Sheet 3

&

Tof
EMS Ox
Gate Tgr
Tof Store
Request Tgr
Qx
Ton Data
Skew Tgr 1
Qx NT916
NT934
Ton Data
Skew Tgr 2
Qx  NT1917
1935
Data Width
Tgr 1 Ox Is
Off
Ton Dato
Gate Tgr Ox
NT917-
NT935
Data Gate
Tgr Ox On
MWS Data EMS Data Ton Data
Tgr Qx On Tgr Qx On Width Tgr 1
Qx
NT?17
NT935

Gate Data Bit As B
Ox to Data Out Bus
MWS (Not Used for
Fetch) NT880
NT915

Gate Data Bit Ae B
Qx to Data Out Bus
EMS (Not Used for
Fetch) NT880
NT915

. Tof Counter Qx

a. Tof Adr Blk Tgr
b. Tof Data Skew 1
c. Tof Data Skew 2
d. Tof Data Gate Tgr
e, Tof Data Width 1

. Tof EMS Data Tgr Ox|
. Tof MWS Data Tgr Qx|
. Tof SC Readr Tgr Ox

NT916  NT935

NT876  NT91

]

No Further
Action

5-410 (2 of 4)



( From MSCE ’

BSM x
Available

MWS
BSM. X Bsy
Tgr Off

MWS
BSM, X Dec
Qx

No

ASFH

1
Ton

Store Req
Tor Qx

NT707 NT742

DIAGRAM 5-410.
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Loop
Block Tgr
Qx Off

l

Ton MWS
Output Pri
Tor

NT764 NT767

Not Chan0-7

Enter MWS

Outpri
N

|

Not Chan 8
Enter MWS
Qutpri

1779

NT1779

|

Not Chan 9
Enter Outpri

NT780

|

Not PPE
Enter MWS

Outpri NT779

|

Not CPU
Enter MWS
Outpri

|

SC Enter
MWS Outpri

NT780

|

SC Has
Highest Pri
to MWS

SC Dec in

I

SC FETCH- STORE TO EMS/MWS

MWS Outpri
Tgr Qx On

CPE
Hi Priority
to EMS

Objectives:

1.
2.

Enter request into output priority.

Decode and select MWS BSM,, and
outgate address.

( SHEET 3 OF 4)

Adr Bus Check
NU050!
NU054

L)

Sheet 2 Sheet 2

Not EMS
Access 540
Not CPE-
EMS Cnir
Loaded
Not Set Tag
to MWS on
Previous Cycle|
Qx MWS
BSM_Available
Ton Ton
Decs Decode MWS Qx Loop/Block
BSM. X for MWS Gate Tgr Tor Qe o
in Qx 185
NT877
NT?12
Yes Tof MWS
Outpri Tgr
Qx NT764
Ton NT767
MWS  Bsy
Tgr BSM X
NUO13
NU036 Ton Addr Block
Mem for MWS Tar Qx (1 Cycle Ton Gate Adr, Ton Primary
BSM X Not after Ton of MWS MWS Qx Mark, Key Decode
Available Qx Gt Tgr Data Tgr NT877 Block Tgr Qx
NT?16 NT934 NT912
NT877 NTIT8
NT158
Tof All MWS NT912
Priority Tgrs Tof
That Requested MWS Qx
Mem BSM X in Gate Tgr
MWS NU912
NT764 NT767
Tof Store
Request Tgr
Qx NT707
NT742
Ton MWS
Select Tgr
BSM X
NU013 NU036|
Perform MWS



Objectives :
1. EMS store or fetch return to Qx.
2. MWS store or fetch return to Qx.

( EMS-A ) MWS Return IF
Advance (S/S BitPos O ls 1)
EMS
Ton Cycle 8 Ton
EMS - A MWS
Advance Advance Tgr
NT520 NT524
}7
Load EMS A 5/5
Pipe Pos 1 Bits 0 -
5 Adv, Sto Pty, Notr MW
Trnsp, PV l;?tu]rn S/s
it
NT554  NT558 NT543
S/S
Not Manual Return
EMS A S/S Display or Cycle
Pipe Pos 1 Store
Advance On NU796
NT554
Decode Link (Qx)
EMS A S/S MWS Return /S
Pipe Pos 1 Bits 3-5
Bit 0 On
NT353 NT525
EMS
EMS A S/S Cycle 9
Pipe Pos 1 Ton
Bit 1 Not On Qx Full Bit
NT555 NT707
NT742
Not Manual T T T T e 7T —4—
Display or Lood MWS S/S : "SC Return |
Store Pipe Pos 1 Bits Tof y from SC* !
NU796 0-5 Sto, Pty, Adr Fetch Request [ 4
Ck, Pr NT542 Tor Qx
NT546
Decode EMS
A 'S/S Pipe Pos
1 Link (Qx)
Bits 3-5
NT540
MWS S/S Pipe
Pos 1 Bit O
Ton | eem———— - On
Qx Full Bit ) See 1 1542
NT707 sC Return |
NT742 b from Q" !
N - A
—% MWS /S
Pipe Pos 1
Tof Load EMS A S/S Bit 1 Off
Fetch Req Pipe Pos 2 NT543
Tgr Qx Bits 0-5, Adv, Sto,
PV, Adr Check Data
Return
NT554 MWS S/S Pipe Cycle
NT556 Pos 1 Store
NT558 Off
NT542
EMS A 5/ Not Manual
Pipe Pos 2 Disolay or
Adv On S;SP R4
NT554 ore
EMS A S/S
Pipe Pos 2 Decode MWS S/S
Bit 0 On Pipe Pos 1 Link
NT555 (Qx) Bits 3-5
NT547
EMS A S/S EMS A S/S
Pipe Pos 2 Pipe Pos 2 EMS Gate MWS
Bit 2 On Store Not On Cycle 10 Return Data to
NT554 Data Available Qx
at PSCE NT547 ___}7__
Load MWS S/S
Pipe Pos 2
Gate EMS A Not Manual 'p
Return Display or ?:'k" (1’3'5" séz":\‘j'
Errors to SC Store roate =t
NU7%96 NT542 NT546
Decode EMS A /5 MWS /S
Pipe Pos 2 Link gfpeopg 2
its 3-5 it n
(@) Bi NT542
NT561 (
MWS S/S Pipe MWS S/S
Gate EMS A Pos 2 Bit 2 Pipe Pos 2 Error
Data to Qx On Bit 1 Off Return
NT544 Cycle
NT561
|
S — Gate MWS Not Manual
See Errors to SC Display or
"SC Store
from Q" NT550 NU796
H S B
Decode MWS
S/S Pipe Pos 2
Link (Qx)
Bits 3-5
NT550
e - vy
1 See ' Gate MWS
: “SC Return Return Errors
y from Q" 1 to Qx
L2 NT550

DIAGRAM 5-410.  SC FETCH-STORE TO EMS/MWS  ( SHEET 4 OF 4)
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( SC Request > bjectives :
Data from Qx Objectives :
1.

SC return request enters output priority .

2.  Complete device and FIFO decode.

Ton SC Return 3.
Request Tgr

NT690  NT493
NT697  NT698

Turn off control bits and activate SC

complete.

SC Request
Trigger On

Ton Qx Return
Request Tgr
Nis0o This 3 Cycle C i
NT700 Ton Unit Return is ycle Counter .
Chan X Has Bus Block Tgr Which Outgates Data I 1. Ton Unit Rin Qx Gq;
Highest Prior (For {1 Cycle) to Storage for Store Tor . NT880 NT9IS
. 4 2. Ton Primary Dec Block
~ to Unit Rin Ops, Is Not Blocked 14
Tgr Qx NTI118- NTI58
- - Fetch INT830 for SC Return Because 3. Ton Loon Block Tgr Ox
ASFH Counter Reset Are: : P 9
Return Needed NT851 - NT874
4. Tof Unit Rtn Output
Ton SC Tof All Unit Return Priority Tgr Ox
Response Tgr Qutpri Tars (8) I NT826 - NT829
NT826 - NT829 '
NT830 Block Unit Return
Outpri Clock (1 Cycle)
Qx Loop/ Unit Return NT826 - NT829
Block Tgr Qx Gate -
On Tor O SC Response
gr On Ton Adr Block Tgr Tag Bit Tgr
Qx (1 Cycle Ox Off
after Ton of Unit
Rtn Qx Gate Tgr
Not Qx CPU Logout or
Fetch Return Display Qx NT916
Off NU827I NT934 Gate Fetch Data to
Tof Unit Rtn SC, and/or Address
Qx Gate Tgr Errors, SPC, and Invalid
NT880 Address
Unit Return Loop Mode NT915
Bus Block SW pOff NT880
Tgr Off NT?15
NU816
Ton Data
Skew Tgr 1
Ton Unit Return Qx NT916
Output Tof Active NT934
Priority Tgr Qx Bit Qx
NT826 NT704
NT827 NT739 Ton Data
Skew Tgr 2
Qx NT917
Check for NT935
Not Chan 0-9 Any Q
Enter Unit Rin Being Used
Qutpri
Data Width
NT840 Tor |
Qx Off
Error Hold
Not Chan 8 Qx Off
Enter Unit Rin
Qutpri Ton Date
Gate Tgr Ox
NT840 Tof Control NT917
Stack Qx NT93S
Not Chan ¢
Enter Unit Rin
Outpri
N h
NTE4 Acotiz:” " Ton Data
i Width Tgr 1
Qx  NT917-
Not PPE Enter NT935
Unit Return
Qutpri
NT840 1. Tof Counter Qx Gate Data Bit Gate Data Bit
a. Tof Adr Blk Tgr A B Qx to Data A+ B Ox to Data
‘ b. Tof Data Skew 1 Suetdpuff M\FNS }(\)NO? Outbus EMS
X c. Tof Data Skew 2 s or Fetc (Not Used for
zecwi:tzul;lnrl; d. Tof Data Gate Tgr NT880 Fetch) NT880
P e. Tof Data Width 1 NT915 NT915
2. Tof EMS Data Tgr Qx
3. Tof MWS Data Tgr Qx
NT841 4, Tof SC Readdress Tgr Qx
NT916 NT935
SC Hos Hzghesf NT876 NT91
Priority to
Unit Return
NT843
SC Decode
in Qx
No Further
Action
Unit Return
Outpri Tgr
QOx On
1Qx Selected
on First in
| First Out
| Basis ‘

DIAGRAM 5-411. SC RETURN FROM QUEUE
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CSW Store

Resp Sync On
Int Req On
NU350

Control Ck
Gated Off

NU364

DIAGRAM 5-412,

Prog Ck or
Unit Ck or Prot

Channel

NU361

End Tgr On

1/O and Unit
Select Tgr On
NU365

Half

CCW Valid Working Tgr
Off Off

NU3s4 U30) \uaes
Unit Select Op Not
Tgr On Terminated
(926) Nuas3 K37) \uass

|

I

CSW Stored
Lth Off
(L32)

NU363

Logout Tgr
Off

(L34)
NU362

No SC Req

in Q and Mem
Comp

Ton

CSW Store

Tor (L32)
NU362

Ton
CSW Store
Tgr  (L32)

NU362

Bring Up CSW
Str Intlk and Sense
or Log or CSW
Store

NU362

|

CSW Stored
Lth Off

NU363

I

Fetch Lth 1
and Store Lth
1 Off

NU392

Generate Adr
48 to Q Adr
Request Bus

Ton SC Q Req
Tgr and Store
Tor 1 NU39I
Ton Modify Tgr
NU392

Generate Mark
O-C Gate Status
Only to Queue

NU421

Geea bl

Generate
Mark F-F Gate
CSW Word to Q
Data Bus

NU421

|

Next T 0
Ton Store Lth

NU392

Ton
Inh CSW Log
Sense Store Tgrl|

I NU363

Ton
Store Tgr 2

NU392

Inpri Response
to SC

‘ Nu4sg|

Tof SC Q Req

Tof Store

Tgr 1 (L38)
NU391

|

Store Tgr 2
On and Inpri
Resp to SC

|

Start Skew Data
Pipe

Ton Skew Data
Pipe 1

NU380
Tof
Store Lth 1
NU392

" Tsee Chart
SC Store/

1
Fetch to i

Tof
Store Tgr 2

NU392

Tof
Skew Data

ipe. 1
Pipe 1 u3so)

csw
Store Tgr On
and Skew Data
Pipe 6 On

Ton

CSW Stored

Tgr (L32)
NU363

|

Tof Channel End
Inc Length

Int Req, Cont Ck,
Unit Ck Prog Ck
Prot Ck

Logout
Tgr On (L34)
NU362

Tof
Error Tgr

NU352

SC CSW STORE AND SC LOGOUT

Skew Data Pipe

Tof CSW Store
Tgr and Inh CSW
Log Sense Tgr

NU363

CSW Stored

Tgr On and

Mem Comp
NU363]

Int Resp
Sync On

NU350

Ton
Gate UABI

(032) 33

Ton

Gate Condi-
tion Code

NU353

Next T0
Ton Release
(J29)

NU353

Tof
CSW Stored
(L32)

NU363

Objectives :
1. On an interrupt to store the CSW,

2. To logout 6 doublewords of SC data
and store the CSW.

‘ Logout ’

Log
Counter Eq
7

NU457

Int Resp Tgr On
and Int Req Tgr
On

NU350

]

Mao T
1 SC Store/ 1
1 Fetch to |
LEMS/ MWS

Control Ck Logout Tgr On
Tgr On and Store Tgr
NU364 NU362
CPU Gate Ton Inh CSW
On Log Sense
Store U363
SC Disable Ton
Log Auto SW Store Tgr 2
Off
NUg1é DL
Inpri Resp to
CSW Ck Tgr sC
Off
NT458
Tof SC O Req
and Store
Tgr 1
NU391
Yes = [
Start Skew
Gate CC Tgr Data Pipe
Off Ton Skew
NU353 Data |
NU380
Tof
Store Latch 1
Ton Logout NU392
Tor ,
NU362
Tof
Store Tgr 2
Logout Tgr On NU392
and Working Tgr
Off [
NU365 Skew Data 5
On and Log
I Tgr On
Op Terminated
On
(K37) NU365 Advance Log
Counter by 1
NU357
Initialize Log
Counter at 1
NU457 Skew Data 6
On
NU380
Bring Up
CSW Store
Intlk csw
NU363 Store Tgr On

NU362

Gen Adr 304 and
Incr by DW
Until 6 DW Are
Stored NU425
NU427 Tof
Inh CSW Log
‘ Sense Store
Set Mark NU363
Field to F-F
NU421

Gate Data to Data
Out Bus Using
Log Cntr to
Specify Log Wd
1-6 NU457

Inh CSW Log
Sense Tgr
Off

Fetch Lth 1

Off and Store

Lth 1 Off
NU392

Ton SC Q Req
and Store

Tor 1 NU39Y

|

Next TO
Ton Store

Lh 1 uas2

L

5-412



Position
Mode

Op Reg Pos 6
Read Condition|

NU432

Obijectives:
1. Insure PAR and SAR are on doubleword boundaries.
2. Displacement field should be zero.

3. Modify PAR and SAR by single or doubleword depending on status
of bit 29 and T count and if last store was equal to or less than a single
word.

4. Transfer store address and mark field (SAR) to data portion of Q 3
cycles after fetch input priority is granted .

5. 3 cycles after fetch address is gated to MSCE or EMS, store address
and mark field are gated from data portion of Q to address portion of Q.

6. After fetch data is in the Q, the store address, which is now in the
address portion of the Q, is gated to MSCE or EMS, followed 3 cycles
later by the data.

Set Program
Check
NU434 Not Force
SW Mode
NU814
SAR and PAR
on DW Bounds
Bit 29 Off
I NU370
Fzgg; Mode Ton Readdress
Mode (K32)
JNUWO NU370
Not SC Tof Data Resp
Decode In Q 6 CCW Valid
TU384 NU365
f Block DW
::fch . Readdress and
Read
NU357
| NU370
Inh Fetch Tgr I
Off Ton DW Fetch Sheet 2
(M35)
NU372
NU390
Bring Up Fetch \
Condition 1
NU390 Read Gated
On
Ton SC QReg Ton| 1 See Chart ST} NU369
Fetch Tgr 1 (M38) | Store/Fetch
Ton Modify Tgr | to EMs/ :
NU391 L |
NU392
Read Gated E
o s No PAR Bit 29
Off
1 Cycle Delay NU395 NU393
Ton Fetch Tgr2 ]
NU392 Gate SAR 8-28|
to Q Data Bus
(Store Adr)
[ NU420
: Gate PAR to
%vc;t%ilght Adr Bus NU443 | Mod Tent by
DW
NU395
NU394
Ton Readr Inh Last
Fetch Bring Up Inh Mod Tent b
. ) 4
Fetch Tgr Line Inpri No SW
Response
NU372 e AL,
Yes A
Drop Fetch
Condition 3 Cycle Delay Q Fetch Tar 2
Gates In SAR 8-28 eich, 19r
NU390 into Data Portion On Mod SAR by Mod SAR by
of Q (Store Adr) NU392 DW SW
NU394 NU394
Gate PAR Mod Lth
to PAR Bring Up Unit
DW Fetch Req Resp Req Invalid
Adr On
NU395 Mod PAR by
NU375
No further action W
Start Skew
Data Pipe — NU394
Ton Position
NU380 Program Ck
Mod PAR by
NU435 DW
e NU3%4
ew
Data Pipe 5
NU380
Gate Tent +
NU435 Mod Lth to
No Tent Reg
Gate SAR Mod NU397
Lth to SAR Ton Unit
Niilass Check Tgr DW Fetch On Yes
NU435
NU390 Ton 1 More
Fetch
NU371
Fetch
Condition On
NU390
:B

Sheet 2

DIAGRAM 5-413.
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SC READ POSITION MODE READDRESS ( SHEET 1 OF 2)
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Sheet 1
Obijectives:

1. Bring up readdress lnst fetch condition.

2. Bring up Op complete.

Bring Up Inh
Fetch Tgr
Line Gated and Sheet 1

NU372 eadr Mod On

NU395 B

Drop Fetch
Condition Mod TCNT

NU390 by SW Gate SAR B

8-28 to Data
l NU394 Bus (Store Adr)
Inori
Tof SC Q Req NU420 Rers\g:nse No

U392

Tof Fetch Tgr 1
(M38)  NU391

Tof Modify Tgr Mod TCNT
NU392 by DW
NU394 ;of sC @
e
1 Cycle Delay To? Fetch Tgr
Tof Fetch 2 1 NU391
Tar
NU392
3 Cycle Delay
Then Q Will Gate
Wait for All SAR 8-28 to Data
SC Req in Q Field
to Complete (Store Adr)
Gate PAR
Mod Lth to
No PAR
SC Req NU395
in Q and Mem
Complete
N U384 1 Cycle Delay
Tof Fetch
Tor 2
Yes NU392
Ton Readdress
Last Fetch . : "
(J40) tart Skew
NU372 Data Pipe
NU380

Not Readdress
Inh Last Fetch

(M34)
NU372
Bring Up
Fetch Condi-
tion
NU390
Gate SAR
i Bl h
Ton SC Q Req —r See Chart -: Mod Lth to
SAR
Ton Fetch Tgr 1 1"SC Store 1 | NU395
(M38)  NU391 ' Fetch to !
Ton Modify Tor | EMs/Mws" !
NU392
Gate TCNT
Mod Lth to No Last Fetch On
TCNT Reg and No SC Req in
MNU3T7 Q Nus72
Tof Readr
Gate PAR to Inh Last Fetch
Address Bus Tgr (M34)
NU372 Data Trans
NU395 Gate On
1 More Fetch NU369
1 Cycle Delay Off (J39)
Ton Fetch Tgr Readr Inh
2 Tof Modify NU371 Last Fetch On
Tgr  NU392 Ton (M34) NU372
‘ Op Complete
. Drop Inh NU369
Tof No SC Fetch Tgr Line
Req in Q Reset 1 More
4 NU372 Fetch (J39)
NU384
Y Tof Trans Data NU371
NU369
Tof Readdress (K32)
Readr Last NU370
Fetch On Tof Readr Last Fetch
Fetch Tgr 2 (J40)
On__(J40) NU372
NU392
Ton Readdress
Inh Last Fetch
(M34)
NU372
Drop Fetch
Condition
NU390 E ¢ j
Sheet 1

DIAGRAM 5-413. SC READ POSITION MODE READDRESS ( SHEET 2 OF 2)
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Objectives:
1. Insure PAR and SAR are on doubleword boundaries.

Position
Mode

2. Displacement field should be zero:

Op 5:9 Pos 7 3. Modify PAR and SAR by single or doubleword depending on
Sn d'rr‘”e status of bit 29 and T count and if last store was equal to or
ondition less than a singleword.
NU432 Sheet 2 a
l 4. Transfer store address and mark field (PAR) to data portion
C of Q 3 cycles after fetch input priority is granted.
Not F SW
o e 5. Three cycles after fetch address is gated to MSCE or EMS,
Mode . .
store address and mark field are gated from data portion of the
NuU814 Q to the address portion of the Q.
1 6. After fetch data is in Q, the store address which is now in
SAR and PAR the address portion of the Q, is gated to MSCE or EMS, followed
Not on DW 3 cycles later by the data.
Bounds
NU370
Write and Not SC WR Gated
SAR Bit 29 Decode in Q On
| NU384 NU369
Bring Up Tof Block |
Gate Rt Wd DW Fetch
NU415 NU357 Readdress
! Mode
I NU370
Ton Readdress Position Dis-
Mode placement = I
Off (J35) PAR Address to | Gate PAR 8-28
NU370 N U394 Be Gated into | to Out Bus
@ the Data Por- | (Store Adr)
ti f
Tof Data Resp ion of Q | NU420
6 CCW Valid DW Fetch Tgr
NU365 On
NU390 Bi;ﬁ;g“ Bring Up Mod Bring Up
] SAR by DW Mod SAR by
Readdress SW
and Write Bring Up NU394 NU394
NU395 F‘efch Condi-
tion
NU390 Store £ SW
______ — NU394
Ton SC Q Req —rSee Chart SC
Ton DW Fetch Ton Fetch T '
(M35) on Fetcn Tgr | Store/Fetch to :
(M38)  NU391 ! EMS/MWS )
NU390 Ton Modify Tgr | '
b e e 4 Bring Up Mod
NU3%2_ PAR by DW
I'I Cycle Delay
[ iTon Fetch Tgr NU394
2
Gate Right Wr and Fetch NU392
Wd On Tgr 1 on 2
Fetch Tgrl 1 On
On NU392 Bring Up Mod
] PAR by SW
Ton Readr Inh Gate SAR to NU394
Last Fetch Address Bus
Bring Up Inh
Fetch Tgr Line NU395 No TCNT
[ m34) Nus72 b
NU443
Drop Fetch
Condition Inpri Store Adr(PAR) Yes
Response 3
NU390 Gated into |
NU392 Data Portion | =
of Queue Bring Up Mod
‘—{ 3
Yes ! TCNT by SW
T , NU394
I\GAG;e LShAR 3 Cycle Delay
th t H
S:R ° g Gaées n Bring Up Mod
NU395 e TCNT by DW
* NU394
Bring Up DW
Fetch Request
Response
NU395 Gate TCNT
Mod Lth to
Readr T
Start Skew Invalid Adr On NU397
Data Pipe (K25) NU375
| NU380 Unit
Req Invalid
Adr On
NU375
Skew Yes
Data Pipe 5
NU380
Ton Position Ton 1 More
Program Ck Fetch
(J39)
NU435 N U371
Gate PAR
Mod Lth to
PAR
NU395
Yes [
No . No Further
Action Taken
Ton Unit
Check Tgr
N U435
(s ) w
Sheet 2 Sheet 2

DIAGRAM 5- 414,  SC WRITE POSITION MODE READDRESS ~ ( SHEET 1 OF 2)
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Yes

Mod
PAR by SW

NU394

—

Mod
SAR by SW

NU394

Tof Modifp&g;z

——

PAR by DW
NU394

Mod
SAR by DW

NU394

—

1 Cycle Delay
Tof Fetch Tgr

NU392

Wait for All
SC Req in Q@
to Be
Completed

NU384

Ton Readr
Last Fetch

NU372

Not Readdress
Inh Last
Fetch

NU372

Bring Up
Fetch Condi-

tion
NU390

Ton SC Q Req
Ton Fetch Tgr 1
(M38) NU391
Ton Modify Tgr
NU392

1 Cycle Delay
Ton Fetch

Tar 2
NU392

Gate SAR to
Address Bus

NU395

Gate TCNT

Mod Lth to

TCNT Reg
NU397

Tof
No SC Request

inQ  Nu3ss

Readr Last
Fetch on Fetch

Tgr 2 On
NU392

Ton Readr Inh
Last Fetch

M3 \uar2

Drop Fetch
Condition

NU390

Sheet 1
Bring Up Inh
Iifsrch Tor | WR Gated and
ine
NU443 NU372 ' R?w On
Drop Fetch
Condition
Gate PAR
NU390 8-28 to Out
l N U420
Tof SC Q Req
Tof Fetch Tgr 1
(M38)  NU391

1 “SC Store/
Fetch to
1V EMS/MWS "

Objectives :

1. Bring up readdress last fetch condition.

2.  Bring up op complete.

Sheet 1

Inpri
Response
NU392

Tof SC Q Req
Tof Fetch Tgr 1
(M38)  NU391
Tof Modify Tgr

NU392

1 Cycle Delay Tof
Fetch Tgr 2 NU392
3 Cycle Dely Q Will
Then Gate in PAR 8-28

to Q Data Field (Str Adr)

Tof Readr Inh
Last Fetch Tgr
(M34)

NU372

DIAGRAM 5-414, SC WRITE POSITION MODE - READDRESS  ( SHEET 2 OF 2)

|

1 More Fetch
Off (J39)

NU371

Drop Inh
Fetch Tgr

Line 372

J

Sheet 1

Gate SAR Mod
Lth to SAR

NU395

Start Skew
Data Pipe

N U380

Data Pipe 5
On
NU380

Gate PAR
Mod Lth to

PAR NU395

Last Fetch On
and No SC Req in
Q

NU372

Data Transfer
Gate On

N U369

Ton
Op Complete

NU369

Tof Trans Data  NU3469

Tof Readdress (K32)
NU370

Tof Readdress Last Fetch
NU372

Skew’
Data Pipe

6
NU380

Reset 1 More
Fetch

9
(439) NU371

5-414 (2 of 2)



Write Posi
Mode

Not Readdress
NU370

tion
Note

|

# to PAR
Bit 29

SAR Bit 29

|

Ton Sw

with 2Q

NU370

Ton SW wi

1Q
Tof SW with
2Q NU370

th

CCW Valid

NU364

Data

Ton Tronsfer

NU369

|

CCW Val
Off

NU364

id

[

Bring Up Data

Trans Gate

and Wr Gated
N U369

SAR
Bit 29 On
or TCNT

Mod SAR Bring Up SW
by SW Fetch Condi-
NU394 N Nud1s
Mod Read or
SAR by DW Write On
NU394 NU395
Ton SW Fetch
Tgr  (M36)
NU390

|

Not Store DW
Right Wd Left
Req

NU391

tion

Bring Up
Fetch Condi-

NU3%0

Ton SC Q Req

Ton Fetch Tgr 1 |

(M38)

Ton Modify Tgr

NU3?1 1

NU392

]

Bit 29 On or
TCNT <8

NU393
NU443

Mod PAR by
SW

NU394

Mod TCNT
by SW
NU394

-

Mod
PAR by DW

NU394

Mod
TCNT by DW
NU394

" Tsee Chart "sC]

Store/Fetch to +
EMS/Mws" !

1 Cycle Delay
Ton Fetch Tgr
2 Tof Modify

Tgr  NU392

Tof No SC
Req In Q

Tof SW Fetch
Tgr

Ton inh SW
Pre Fetch Tgr

NU371

* NU384-NU390

Objectives:

V.  Displacement field equal zero.

2.  Check PAR and SAR for singleword boundaries .
3. Modify PAR, SAR and TCNT by single or doubleword.

4.  Check for processing of left or right word of
doubleword .

Note:

DIAGRAM 5-415,

5-415 (1 of 3)

Operation is the same

for READ except where noted.

SC WRITE/READ POSITION MODE - NOT READDRESS (SHEET 1 OF 3)

Gate SAR to Adr
Bus  If Read SAR Y.
Gated Gate PAR fo 29 On =
Adr Bus NU393
NU395
Ne Bring Up Ton Ton
Fetch Rt Wd Fetch A Tgr 1 Fetch B Tor 1
Gate TCNT NU415 NU400 NU400
Mod Lth to
TCNT Reg l
NU397
J Fetch Tgr 1 Fetch Tgr 1
Modify Tgr Modify Tgr
TCNT<16 and Mod TCNT < 4 and SW On and SW On
by DW or TCNT NU391
<12 oand Mod by NU443 I
Sw
Ton Ton
Fetch A Tgr 2 Feich B
l Nu4o1 T2 uaon
Bring Up SW Bring Up
Pos Last Fetch Fetch Lt Wd
NU444 NU415
Fetch
l Rt Word On
Ton 1 More NU404
Fetch
(J39) Step
71
Nus Fetch Req
[ Counter
NU416
SW Fetch Fetch Fetch
Trigger On Lt Word On Lt Word On
(M36) NU404
NU3%0 NU404
Ton Ton
Fetch Counter Fetch A Left Fetch B Left
Counter = 1 Yes
(J38) NU416 NU404 NU404
NU416
No
Ton Ton
Sw with .
2\8 v8n Fetch A Right Fetch B Right
NU370 NU404 NU404
Drop SW
Fetch Condi- Fetch DW Fetch DW
NU416 Ton Fetch A Ton Fetch B
Left and Right Left and Right
NU404 NU404
Keep SW
Fetch Condi-
tion On
NU416
Inpriority
Response
NU392
Ton
SW Fetch Tgr
NU390
L N Store
Str Set Q Link Valid
Mkequest on and Q Link Bits o o
NU391 Pipe Stage 1 and
Address 1 to 2 Y
NU407 es
Block Fetch
Conditions Gate SAR Mod
Lth to SAR If
U390 Reod Op Gate PAR
Mod Lth to PAR
NU395
[
Regdr
Link Valid Invalid Adr
Tgr 2 On n
NU406
{See Chart | | Ton
IuSC Return ! Request Data
! from Q" H Response
L H NU407
_______ Ton
Position
Program Ck
Ton 9
SC Q Req NU435
Data from Qx
NU407
No
Ton
Unit Ck Tgr
NU435

Start Data
Response Pipe
Ton Pos 1

NU381

Sheet 2




Sheet 1 and 3

Fetch A Tgr
2 On

NU401

Fetch A
Left On

NU404

Gate In
A Register

NU386

Ton A Left
Full

(N38) o4

]

Fetch A
Right On

(N35)\udos

Ton A Right
Full
(N39)

N U404

A Left Full or
A Right Full
On and B
Empty NU404

Ton A First
In

N U402

L

—

Fetch B Tgr
2 On

NU401

Fetch B
Left On

N U404

Gate In
B Register

NU386

Ton
B Left Full

(P38)
NU404

1

Fetch B
Right On

(P35) NU404

Ton
B Right Full

*3) NU404

B Left Full or
B Right Full

Onand A
Empty NU404

Ton
B First In

NU402

—

I

Reset Fetch Reset Fetch
B Left and A Left and
Fetch B Right Fetch A Right
NU404
INU404
A First In
or
B First In
A Left and A Left or
Right Full A Right Full
N U404 NU404
Bring Up Bring Up
DW Gate Right Wd or
NU411 Left Wd Gate
NU411
PAR Bit 29
Off If Read No
Op SAR Bit
29 OFF
If Write On
NU412 Yes
Ton Rd and Not RD and SAR
SAR Bit 29 or git 29 On or
s o WR and Not WR and PAR
NU412 PAR Bit 29 Bit 29 On
NU412 NU412
Ton Ton
Store Left Store Right
Word (L36) Word  (L37)
NU412 NU412

DIAGRAM 5-415,

Data
Response
Pipe 2 On

Yes

Objectives :

1. Gate fetched word into A or B register.

2. Bring up store request.

Tof
Fetch A Tgr 2

NU401

Data
Response
Pipe 3 On
NU381

Unit Return Data
Data Errors
(125)

NU377

Ton

Data Check

NU377

Decrement Fetch
Req Ctr NU416
Tof Req Data
Resp  NU407

Fetch B
Tor 1 On

NU400

Ton
Fetch B
Tor 2
NU401

SC WRITE/READ POSITION MODE - NOT READDRESS ( SHEET 2 OF 3)

m————— - ———
1 See Chart T

: "SC Store/ |

v Fetch to 1

Any
Store Req

NU412

Yes
Bring Up DW, Bring Up
Right Wd, Left Gate SW left
Wd, Store Req Str Tgr Line
NU412 NU417
Inh SW Pre-

Bring Up Store
Fetch Condition

NU390

Ton SC QO Req

Ton Store Tgr
(L38)  NU391
Ton Modify Tgr

NU392

Tof
Request Data
Resp

NU407

1 Cycle Delay
Ton Store Tgr 2
Tof Modify Tgr

NU392
Tof
No SC Req In
NU384

Gate SAR to Adr
Bus or If Read
Op Gate PAR
to Adr Bus

NU395

Ton Inh
SW Store Req

NU412

B

Sheet 3

fetch Tgr On

NU371

No Fetch Req

In Q- Fetch

Cr=0 Nu4o0
NU416

Ton

SW Mode

Last Store
NU371

Sheet 3

5-415 (2 of 3)



Inpri
Response
NU392

Sheet 2

Objectives:

1. Bring up conditions to store the comect
portion of the doubleword.

2. If this is last store, bring up op complete.
If this is not last store repeat operation.

Yes
Tof SC Q Reg Store Sheet 2
Tt i T T2 o :
NU391 NU392
Start Skew
Data Pipe fzfe PQ:\QRMOdIf
tn to or
NU380 Read Op Gate Invalid Adr
SAR Mod Lth to On Nu3s7s
< SAR NU395
Skew
Data Pipe
1 On
NU380Q Ton Position
Program Ck
NU435
Store DW or l
Store Lt Wd or
Store Rt Wd Inh Unit
NUdi2 Check OFf
J NU435
Bring Up Store
DW A First Store N
Rt Wd A First Ton Unit
Str Lt Wd A First Check Tgr
NU411 NU435
Bring Up SW
Store
Response
NU395
A
A Left and Right Not No
A Right Full A Left S ol
NU404 )
NU404
Yes Yes Yes
Store DW Store Right Store Right Store Left
A First Wd A First Wd A First Wd A First
Ton Gate A Ton Gate A
;?;hrG&reRA Left to R Reset Left to | Reset
Reset A Right Store Left A Left Full A Left Full
Full NU413 Wd A First NU413 NU413
Ton Gate A
Right to L
Reset A Right
Full  NU413
r-——-=-- . -
1 See Chart Ton SC Req Sw
: ’f‘SC Re‘tlurn | Data Response Last Store
L Q J' NU407 On
Tof Store DW Yes
Tof Store Rt Wd
Tof Store Lt Wd .
No SC in Q
Inh SW Str Req and Mem
NU412 Comp NU384
A |
Bring Up
No Left Full Readr Last
and A Right Fetch or SW
NU404 Last Str Comp
INU372
Data Trans
Tof Tof
B First A First Gate On
NU402 NU402 NU369
Ton Op
Data Response Data Response
Pipe 2 P Pipe 2 Complete
Tof Data Trans
NU381 NU38I1 NU369
Tof Tof
Fetch B Tgr Fetch A Tgr
2 (P33) 2 (N33)
NU401 N U401
:A
Sheet 2

DIAGRAM 5-415,
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osition with
Displacement

Objectives:

1. Insure PAR and SAR are on doubleword boundaries.

2. Check for non-zero in displacement field.

Not Force .
SW Mode 3. Transfer store address {SAR) to date portion of the queue 3 cycles after
fetch input priority is granted.
hue4 4, 3 cycles ofter fetch address, mark, key and sink is gated out of data

portion of the queue into the address portion of the queue.

5. 3 cycles after store address (SAR) is gated to EMS or MWS, gate data
to EMS or MWS.

and PAR on
DW Bounds Bit 29

Off Not Readdress Mode
NU370

LCNT,LCNT
Refill,and Disp '

Not Equal to
SW NU441

Ton

Readdress

Mode (K32
NU370

Ton Data
Transfer Tgr

NU360

Bring Up
Read Gated

NU369

Gate SAR 8-
28 to Out Bus
(Store Adr)

NU420
PAR
Ton Bit 29 On e
DW Fetch NU393
(M35)
NU390
Not SC
Decode in Q
NU384
Mod
Mod Ton TCNT by DW
SAR by DW Block DW NU394
NU3%4 h
NU357 B
l h Fetch i 4
Inh Fete TCNT by SW
Mod Tgr Off
SAR by SW U372 NU394 3 Cyele Delay
NU394 Feich Then Q Will
Tgr 2 On Gate in Store
9 Adr from SC
NU392 Out Bus
Yes LCNT —L
Eq to Zero
NU3%97 Mod Gate PAR Mod
Not Position Mode LCNT by SW Lth to PAR
Not Fetch Tgr 1 Bring Up Fetch
or 2 and Skew Bring U LCNT by DW NU394 Req Response
Data Pipe Off no ok NU395
P Fetch Condi- NU394
tion
NU3%90
- Ton Position Start
Gate Disp to PAR Program Ck Skew Data
Mod _'_’T'_""_h__"l Pipe
Reset LCNT to 1's Ton SC Q Req . See Chart j NU435 NU380
Ton Fetch Tgr 1 : (SC Store/
NU397 (M38)  NU391 | Fetch to 1
] Ton Modify Tgr L .E.’.".S./_"ﬁ"!s_)_i
NU392
LCNT Not
Zero
NU397 1 Cycle Delay NU435
Ton Fetch Tgr No
l 2 Tof Modify
Tgr
Gate Refill to Ton
LCNT  NU397 NU392 A - Unit Check
Gate PAR Mod Tor Nud3s Gate SAR
Lth to PAR N
NU395 Mod Lth to
NU395
[ [ B
Gate Right Gate PAR Gate TCNT Gate LCNT
Word On to Address Mod Lth to Mod Lth to
NT R
NU415 Bus  Nusgs TCNT Reg LN 587
l | NU397
Ton Readr Inh Inpriority TCNT £ 16 and
Last Fetch Bring Response Mod by< DW or
Up Inh Fetch Tgr o TCNT =12 and
Line Nus92 Mod by SW
NU372
Drop Fetch Ton
Condition 1 More Fetch
NU390| (439) NU371

DIAGRAM 5-416.

SC READ POSITION MODE WITH DISPLACEMENT-READDRESS

5-416



Position with Objectives:
Displacement,

1. insure PAR and SAR are on doubleword boundaries.

2. Check for non-zero in displacement field.

Not Force 3. Transfer store address (PAR) to data portion of queue 3 cycles
SW Mode after fetch input priority is granted.
NU814 4. 3 cycles after fetch address, mark, key and sink is gated to

EMS or MWS,  the store address (PAR) is gated out of the data
portion of the queue, into the address portion of the queue.

5. 3 cycles after store address (PAR) is gated to EMS or MWS,
gate data to EMS or MWS.

Not a Position
with Displacement
Readdress Op

Readdress

Mode  (K32)
NU370

Ton
Data Transfer
Tor

NU360

Bring Up
Write Gated

NU369

Gate PAR 8-
28 to Qut Bus
(Store Address)

NU420
Ton
DW Fetch
(M35)
NU390
Not SC
Decode in Q Mod Mod
NU384 Store <SW TCNT by DW| TCNT by SW
NU394 NU394 N U394
Tof Block
o rereh Mod Not a Posi-
NU357 PAR by DW tion Mode
[e]
NU3%4 P NU359
Inh Fetch
Off 3 Cycle Delay
Then Q Gates in
Nus72 Mod PAR 8-28 from
PAR by SW Out Bus
NU3%94
Mod LCNT Gate SAR Mod
by DW Lth to SAR and
Wr Pos with Disp Bring Up DW
Fetch Tgr 1 and NU394 Fetch Req Resp
2 Off Skew Data Bring Up NU395
Pipe Off Fetch Condi- l
tion
NU3%0 Mod TCNT Start
by SW Skew Data
Pipe
Reset LCNT to e — - - NU394
Ones Gate Disp Ton SC Q Req TSee Chart ! NU380 Ton
to PAR Mod Ton Fetch Tgr 1 o Store / : it
NU391 | Fetch to 1 —————1 Position
NU397 Ton Modify Tgr ' EMS/MWS® | Program Ck
S N, 4
NU392 Fetch Tgr 1 NU435
l and Modify
Gate Refill to Tgr On Inh Unit
LCNT NU397 1 Cycle Delay Check OFf
Gate PAR Mod Lth Ton Fetch Tgr 2 A
to PAR Reg Tof Modify Tgr NU435
NU395 NU391
NU392 Gate TCNT Gate LCNT
Mod Lth to Mod Lth to
Gate PAR
TCNT Reg LCNT Reg Mod Lih 1o Ton
NU397 NU397 PAR Unit Check
f l NU395 Tor u4ss
Gate Right
Word On and Gate SAR 1o TCNT 16 and
Fetch Tgr 1 Mod by DW or
On NU395 TCNT 12 ond
{ Mod by SW
Ton Readdress {
Inh Last Fetch
Ton Inh Fetch Ton 1 More
Tgr
NU372 (Fj;;;‘
NU371
Drop Fetch
Condition
NU390|

DIAGRAM 5-417,  SC WRITE POSITION MODE WITH DISPLACEMENT-READDRESS
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Objectives :

1. Displacement field not zero.

2. Check PAR and SAR for single or doubleword boundaries.

3. Modify PAR and SAR by a single or a doubleword.

4. Check conditions for fetching right or left word of doubleword.

l [ C ]SheefZ

SW with T or
2Q and Data
Position with Trans Gate
( Displacement >
Bring Up SW
Not Force Mode
SW Mode NU416
NU814
Bring Up SW
Mode Read
and P with D
NU378

Fetch Counter 1 and 2
Off and SW 1 or 2 Q
or Fetch Counter 2 Off
and SW with 2Q On

On SW Bounds
Bits 29 On

Readdress Op

Bring Up SW
Fetch Condi-

flon U416

l

Ton SW
Fetch Tgr

(M36) N U390

1

Store Request

Error
Condition

SAR Bit 29 Not
Equal to PAR Bit 29 Off
or LCNT or LCNT

. ; Ton Data
'::f;l\:‘/or Disp Equel Transfer Tgr -
NU369
Bring Up
Fetch Condi-
tion
Ton Bring Up Data NU390
SW with 2Q Transfer Gate
K34) uazo and Read Gated Ton SCQReq | iSee Chart |
NU369 Ton Fetch Tgr :SC Store/Fetchl
1 (M38) NU391 1Fetch to EMS/:
Ton Modify Tgr :AAW_§ _____ 4
NU392
1 Cycle Delay
Ton Fetch Tgr
2 Tof Modify
Tar
Ton NU392
Go to 1Q
Tof No SC Ton Inh SW
NU370 Req in Q and Prefetch
I Mem Comp
NU371
No Fetch or [ NU3g4
Store Request
Gate PAR to Tof 1 More
Address Bus Fetch (J39)
[ NU395 NU372
Ton SW with 1
G (K33)
Tof SW with 2 l
Q (K34) Gate TCNT
| Nua7o Gate Contents of Mod Lth o
Fetch A Tgr 1 to (N32) TCNT Reg
Fetch A Tgr 2 and (N33) NU397

Fetch B Tgr 1 to (P32)
Fetch B Tgr 2 (P33)

No SAR NNA401
Bit 29 On
NU393
Gate LCNT
Mod Lth to
LCNT Reg
NU397
Mod SAR by
Fetch Right SW
Word w415 NU394
Mod TCNT
Mod PAR by Bring Up by° oW
DW Fetch Left Mod SAR by TCNT v
Word NU394 oW <16 and es
NU394 NU415 \aos ToNT 4 W
[
Mod TCNT o
by SW
Mod PAR b NU394 TCNT <8 and
oW 4 LCNTSSW or
TCNT< 12 and
NU394 Gon LCNTS3 SW
TCNT by
DW
NU394
Bring Up SW
'E"A“f)\bcm Read P with
4 D Last Fetch
NU394 U
Ton 1 More
C"°" LCNT Fetch
y W (J39) a7
NU394 (j
A

Sheet 2
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Ton Fetch
A Tgr 1

(N32)
N U400

Sheet 1

Ton

B Tgr 1
(P32)

Fetch

NU400

1

Fetch
Left Wd Up
NU404

Ton Fetch
A Left

(N34 a0

Ton Fetch
A Right (NI35)

NU404

1

—

Fetch DW

Ton Fetch A Right
and Fetch A Left

NU404

Set Inv Adr
Program Ck

NU434

Fetch Tgr
20n

NU392

|

Step Fetch
Counter

NU416

|

Ton SW
Fetch Tgr

NU3%90

Ton SC Q Req
Ton Fetch Tgr 1

Ton Modify Tgr

NU391

NU392

1 Cycle Later
Ton Fetch Tgr 2
Tof Modify Tgr

NU392

Tof SC Q Req
Tof Fetch Tgr 1
(M38)

NU3%1

Gate PAR
Mod Lth to

PAR
NU395

Unit
Req Inv Adr
NU375

Ton Q Link Valid Tgr 1
Adr Q Link Tgrs Stage 1
to Stage 2 Set New
Value in Stage 1

(L40)

NU406

Ton Position
Program Ck

NU435

Ton Unit
Check Tgr

NU435

Ton SW
Fetch Tgr

NU3%0

Store Request
Off

Sheet 1

DIAGRAM 5-418.

5-418 (2 of 3)

No Further
Action

No Further
Action

|

Q Link Valid
Tgr 2 On

(L41)
NU405

Ton Request
]
NU407 '

|

Ton SC Req
Data from

Qx

N U407

—_T
[}

Data Response 1"

Right Word

Left Word Up

or More Q
Available
(A20)

Drop SW
Fetch Condi-

tion

NU416

NU370

Objectives :

1. Bring up conditions to fetch word to A or

B register.

2. Bring up conditions to store left word,
right word or doubleword.

Gate A
Register

NU386

Data
Response
Pipe 1 On

Yes

Ton Fetch
B Right
(P35)
NU404

Fetch A Left
On

(N34)

|

NU404
See Chart -:
) S¢€ Store/ !
]
N Fetch to 1
LEMYMWS Ton Fetch B
Left (P34)
NU404
Fetch DW
Ton Fetch B Right
and Fetch B Left
NU404
‘See Chart .:
SC Return :
from Q" !
_______ -
Ton Go to
1Q
Advance
Nus70 Fetch Aor B
Tgr 1to Tgr2
Ton SW with NU401
1Q
Ton SW with
2Q

SC READ PM WITH DISPLACEMENT - NOT READDRESS

Response
Tgr to SC

Data

Ton A Left
Full

(N38) NU404)

—

Fetch A Right

Register

N U386

Data
Response Pipe
1 On

No

Yes

Start Data
Response Pipe

NU381

Response Pipe

Tof Request Data
Response

NU407

Fetch B Left
On

(P34)

Ton B Left

Full (P38)
NU404

Fetch B Right

Data

Response
Pipe 2 On

———

Advance Fetch A
or Fetch B Tgr
1 to Tgr 2

NU401

Decrement
Fetch Request
Counter

On On (P35)
(N35)
Ton A Right Ton B Right
Full Full  (P39)
(N39)

N U404 NU404

l

Reset Fetch B

Reset Fetch A

Left and Fetch Left A
A Right Fetch B Right
lNU404 NU404
A Right Full On B Right Full On
or A Left Full On or B Left Full
and B Empty On and A Empty
| N U404 NU404
Ton A First Ton B First
| In
n
NU402 N U402

]

A First In and A Left
Full On and A Right
Full On or B First In
and B Left Full On and
B Right Full On

NU411

(SHEET 2 OF 3)

|

Bring Up
DW Gate

NU411

Bring Up
Right Wd
Left Wd Gate

fetch Tgr On

DW NU371
(L35)
NU412
;'f’"h?;’/red Ton Store
igl or¢
3 W (36)
NU412 NU412
Bring Up DW
LW RW Store
Request
NU412
Sheet 3




Sheet 2

Bring Up SC 2. |If this is last store or fetch bring up op complete,
Mark Bit to '
Request
NU421
]
Fetch Lth 1 and
Any Store Lth 1 Off
Store Request
NU391 NU391
Bring Up Store
Inh SW Store ?iro:eh:h Condi-
Request Off NU39T
NU412 \
| T b
Bring Up Gate Ton SC Q Req 1 See Chart "SC
SW Last Store Ton Store Tor 1 1 Store/Fetch to )
(L38) NU391 1 EMS/MWS"
Request h ! R
NU417 Ton Modify Tgr ' 1
| aJ Left Full Left Full
I ] NU392 and B Right and A Right
Full Off Full Off
1 Cycle Delay NU404
Inh SW Prefetch
Tgr On Ton Store Tgr 2
03%) Tof Modify Tgr
NU371 NU392 i
No SC in Q Tof B First Tof A First
l | and Mem Comp
No Fetch Req Gate SAR to NU384 NU402 NU402
in Q Fetch Citr Address Bus I
0 NU400
NU416 NU395 Bring Up Readr
Last Fetch or
I SW Last Store Tof Inh SW
Ton SW Mod Ton Inh Store Comp  NU372 Store Request
on e o
Last Store Request NU412
41
NU371 NU4i2 Data Trans
Gate
N NU369
Skew Inh
. Data Pipe 6
inpri ( P! SW Str Req
Response NU3go NU412
NU392 Ton Op
Complete
NU3%9
Reset Gate and Not DW RW
Tof SC Q Req B Tgrs On LW Store
Tof Store Tgr 1 Tof Data N4l Request
(L38) Transfer NU414 NU412
NU391
NU369
g:re Tar 2 Readr Store Lth 1
Invalid Adr On Off
NU375
Bring Up SW U352 NU391
Store Resp,
Gate SAR Mod ]
Lth to SAR Unit —
Req Invalid ring Up
NU395 eid:\/g:‘ Store or Fetch
NU375 Condition
Start Skew NU391
Data Pipe |
NU380
Ton Position
Program Ck
NU435
\
Bring Up Str DW N U435
A First or Str RW
Yes A First or Str DW No
or LW A First
Sequence for B
e for A NU41 Ton Unit No Further
Check Tgr Action
NU435

Objectives:

1. Bring up store, and gate proper word to storage.

Left and A

A
Right Not A

Ton Gate AR to
L Reset A Right
Full

NU413

|

Left
Yes

Store DW A
First Store RW Store Store

A First Right Word DW or W

A First A First
IOHRGcre AR Store Left Ton Gate AR Ton Gate AL
)
: Word A First to R to L

Reset & Right Reset A Left Reset A Left
Poll _ nuais Full_ NU413 Foll  NU4I3

DIAGRAM 5-418.  SC READ PM WITH DISPLACEMENT - NOT READDRESS  ( SHEET 3 OF 3)
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Position with
Displacement

C

0

and PAR on
DW Bounds
Bits 29 Off

No

SAR and PAR

L Cnt or LCnt

T

Position with
Displacement
Readdress Mode
Read/Write

Error
Condition

Refill or Disp Equal
to SW

on DW Bounds
Bits 29 On

SAR
Bit 29 not
Equal to PAR

Bring Up Fetch
Right Word
NU415

Bring Up Fetch
Left Word
NU415

Bit 29 or L Cnt or
Displacement
=to SW

Ton Data
Transfer Gate
NU369

Turn Off CCW Valid
NU364

Bring Up Data

Ton SW with 2Q (K34)
NU37

Transfer Gate

0

3
or More Q
Available
(A-20)

NU369
|

Bring Up Write Gated
NU367

Ton GoTo 1 Q

NU370

|

Ton SW with 1Q (K33)
Tof SW with 2Q (K34)

NU370

Bring Up SW Mode

NU416

Ton SW Fetch
Condition

NU416

SAR
Bit 29 on

SAR
Bit 29 On or
TCnt < 4

Mod SAR by SW
NU394

SAR
Bit 29 On or
TCnt <8

NU393

NU443

Mod T Cnt by SW
NU394

Mod L Cnt by SW
NU394

Mod L Cnt by DW

NU394

I

Objectives:

Displacement field not zero.

Check PAR and SAR for single or double word boundaries.
Modify PAR and SAR by single or double word.

Check conditions for fetching right or left word of double word.

aWN —

]

Mod SAR by DW
NU394

PAR

No

Bit 29 On or
TCnt < 4

NU394

Yes Yes Last Store
< SW
Mod PAR by SW NU394
NU394

Mod PAR by DW

NU3%94
'
Sheet 2
Ton SW Fetch Tgr
NU390
Bring Up Fetch ¢
Condition
NU390
—_— —’— ———————— |
Ton SC Q Regq I See Chart SC Store/

Ton Fetch Tgr 1 (M38) | Fetch to EMS/MWS X
NU39%1 ! B

Ton Modify Tgr
NU392

1 Cycle Delay
Tof Modify Tgr
Ton Fetch Tgr 2

1

NU392
More Fetch Tgr
| On (J39)
Gate SAR to NU371
Address Bus
NU395
| Ton Inh Sw
Prefetch Tgr (J36)
Tof No SC Reg In Q NU371
and Mem Comp
NU384
I Fetch Tgr 1 and
Modify Tgr and
Gate T Cnt Mod Lth not Readr
to T Cnt Req
NU397
] Advance Contents
of Fetch A Tgr 1
Mod T Cnt by SW or Fetch B Tgr 1
NU394 to Fetch A Tgr 2
l or Fetch B Tgr 2
NU401
TCnt <12
NU443
| (2 )
Bring Up SW Pos
Last Fetch Sheet 2
NU444
I
SW Write

Ton 1 More
Fetch Tgr (J39)

NU371

DIAGRAM 5-419. SC WRITE PM WITH DISPLACEMENT - NOT READDRESS (SHEET 1 OF 3)
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Sheet |
Obijectives:

1. Bring up conditions to fetch word to A or
B register.

2. Bring up conditions to store left word, right
word or double word.

Step Fetch
Request Counter
NU416

Tof SW Fetch
Tar (M36)
NU390

Fetch for
A On

Ton Fetch B Tgr 1

NU400 Yes
Sequence for B
same as for A Fetch
Right Word Start Data Response Pipe
On (N35) NU381
Ton Fetch A Tgr 1 (N32)
NU400
Tof SC Request
Ton Fetch A Right Data Response
NU404 Gate A Register Nu407 Gate B Register
NU386 NU386
. Fetch
RI" Pri Left Word
esponse On (N34)
Data
NU404 No Data Response Pipe 2 Ne Data
Response Pipe 1 Response Pipe 1
Tof SC Req. e A Lon On
Tof Fetch Tgr 1 (M3§) on refeh A Le
o (NU3)91 B Left NU381
NU404 Yes Tof Fetch A or Yes
l r‘-—‘-— Fetch B Tgr 2
Gate SAR Mod NU4o1
Lth o SAR Tof FeAfch for Fetch A Right On Fetch B Right On
NU395 A Register NU404 NU404
i NU400 Decrement Fetch
I Request Counter
Ton SW Fetch Tgr (M36) Ton Fetch A Left Ton A Right Fall NU4Te Ton B Risht Pl s
NU3%90 NU404
Fetch B Left On
Fetch A Left O
e e Udoa NU404
Fetch Tgr o A] or Pl Ton B Left Full
NU404 Nuso4
- B Left or Right
A Left or Right Full and A Empty
Req Invalid Full and B Empty r
Adr On Sheet 3
NUa71 T :ATF ] Ton B First In
- - on irst In NU402
Ton Position Program Ck Ton Q L',nk V.ulld Nu402
NU435 and Q Link Bits l
Pipe Stage | { y
Trans Q Link
Lths to Pipe
Stage 2 (L41) No A
Inhibit Yes NU406 J First In
Check On {
B First In Yes
1
No Further Ton Request Data ! a LoF lF m
Ton Unit Check Tgr Action Response (K41) Se for B eft Full or
quence for
NU435 NU407 Same as for A A Left A Right Fuff On
I Full On and A
Ton SC Request Right Full On Bring Up Right Word
Data from Qix Left Word Gate
NU401 NuU411
———————————— Bring Up DW Gat,
:- See chart "SC 1 Ting TP NUUiH
Return from Q" i
____________ - ]
PAR Bit 29 Off
U393
Yes SW with NU393 Ton Store Right Word N
wi N 1
1Q On (K33) | vz
Not Pos with Disp
ND370
and L Cnt =1 Pos with Disp and
I L Cnt =1 or Inh
Prefetch Tgr
Ton Store SW I
3 or More NuU412
Q Available Ton Store Left Word
(A20) NU412
Ton Goto 1 Q 3
NU370
. Bring Up DW
Ton SW with 1 Q Fetch Right Wd Left
Tof SW with 2 Q Counter Equal Wd Store Request
NU370 oume Fe NU412
Drop SW Fetch Condition :
NU416 Any Sheet 3
I Unit Rtn Data
Ton SW Fetch Tgr
NU3%0
Ton Data Check Tgr
Data { Store Request OFff NU377
Response Tgr
to SC
Sheet 1

DIAGRAM 5-419. SC WRITE PM WITH DISPLACEMENT - NOT READDRESS (SHEET 2 OF 3)
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See Chart "SC Store/
Fetch to EMS/MWS

|
-

Sheet 2

Bring SC Mark
Bits to Req

NU421

Fetch Tgr 1 and
Store Tgr 1 Off
NU391

Bring Up Store or
Fetch Condition
NU391

Ton SC Q Req

Ton Store Tgr 1
NU391

Ton Modify Tgr
NU392

1 Cycle Delay
Ton Store Tgr 2
Tof Modify Tgr
NU392
L

Ton Inh SW
Store Request
NU412

Gate L Cnt Mod
to L Cnt Req

NU397

Any
Store Req
and Not Inh
SW Store
Req

Bring Up Gate SW
Last Store Tgr Line
NU471

Inh SW Prefetch Tgr
NU371

No Fetch Req In Q
and Fetch Counter = 0
NU400 NU416

-

Ton SW Mode Last Store
NU371

Gate PAR to Address Bus
NU395

In Pri
Response

Store Tgr 1 On

or L Cnt=1and

Write with P and D
NU397

Bring Up Write with
Disp Block SW Store
NU397

1. Gate PAR Mod Lth to PAR
2. Bring Up SW Store Response

3. Start Skew Data Pipe

NU395

NU395

NU380

Tof Store Tgr 2
NU392

Skew Data Pipe 1 On

Tof Inh SW
Store Req and
Store DW or RW or LW
NU412
1

Bring Up Store RW A
First or Store LW A First
NU411

Bring Up Gate
Disp to PAR
NU397

Reset L Cnt to All Ones
NU397

LCnt#to0

-

Gate Refill to L Cnt
NU397

Gate PAR Mod
Lth to PAR
NU395

Objectives:

1. Bring up store, and gate proper word to storage.
2. If this is last store or fetch bring up op complete.

A
Left
and A Right
Full
On

Store DW A First

A
Right Not A
Left

No

Yes

A
Left Full

Store Right Wd A First

Ton Gate
A Right to Right Reset
A Right Full

NU413

DIAGRAM 5-419. SC WRITE PM WITH DISPLACEMENT - NOT READDRESS (SHEET 3 of 3)
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Store Left Wd A First

I

Ton Gate
A Right to Left Reset
A Right Full

NU413

]

Store
Right Wd A
First

Ton Gate
A Left to Right Reset
A Left Full

NU413

Ton Gate
A Left to Left Reset
A Left Full

NU413

|

A Left Full and
A Right Full Off

l

Tof A First

NU402
l

B Left Full or
B Right Full On

Ton B First
NU402

SW
Last Store
On

No SC In Q
and Mem Comp

NU384
l

Bring Up SW Last
Store Complete

Data
Response Pipe 2

Tof Fetch B Tgr 2
NU401

/

Sheet 2

NU372
l

Data Trans Gate On

NU369
l

Ton Op Complete

NU369
I

Tof Data Transfer
NU369




Not a Sense Op

Is CCW
Valid On and
this CCW does not
specify a TIC or
a NOP

Ton Allow Data
Transfer (K31)
NU369

CCW Valid Off
and the Unit Select
Tgr are Off (J26)

|Yes

Bring Up Data
Transfer Gate

NU369
I

Op Register Contain
a Sense, the CSW
store Intlk is off, and
the Data Transfer
Gate is on

Ton Sense Store Tgr (L33)

NU362
I

Inh Sense CSW
Store Tgr Off

I

Fetch Lth 1 and
Store Lth 1 Off

NU391
I

Ton SC Q Req

Ton Store Tgr 1 (L38)
NU391

Ton Modify Tgr

NU392
I

Gate SAR Req to Q
Address Request Bus.
Generate Mark 'FF'
Bring Up Modify T Cnt
by DW. Gate Sense
Word to Q Data
Request Bus.

I

Ton Inh CSW

Log Sense Store

Ton Store Lth 1
NU363 NU392

12%-S
02%-§

—
See Chart "SC Store 1

Fetch to EMS/MWS"

1

. To store eight bytes of sense data.

Transfer Original
T Cnt Minus 8
Bytes to T Cnt Req

NU397
I

Ton Store Tgr 2
Tof Modify Tgr
NU392

Sense
Stored Tgr On
and Skew Data
6 Off

In Pri 1
Response to
SC

No

Tof Sense Store Tgr
Tof Inh CSW Log
Sense Store

NU362 NU363

[

Tof Store Tgr 1 (L38)
Tof SC Q Req

Sense Stored Tgr On
and No SC in Q
and Mem Comp

NU363 NU384

NU391
I

Start Skew Data Pipe

Ton Op Complete

NU380
[

Tof Store Lth 1

NU391
|

Tof Store Tgr 2
NU392

NU369
Tof Allow
Data Trans (K31)
NU369

Tgr Tof Sense
Stored Tgr (L33)
NU363

Sense

Store Tgr On
and Skew Data
6 On

Ton Sense Stored Tgr (L33)

NU363
L

DIAGRAM 5-420. SC SENSE OPERATION

Select Storage Channel
NU350

Ton Select
SC Sync Tgr
NU350

Yes Hold Errors

[

Ton Auto Reset 1
Ton Auto Reset 2
Ton Auto Reset 3
NU352
I

Ton Auto Reset 4

Tof Hold Error Tgr

Tof Auto Reset 1,2,3,4
NU352

L

On (L27)
NU352

Condition Codes

00 - Cmd Accepted
01 - CSW Stored
10 - Busy

11 - Not Available

DIAGRAM 5-421. SC TEST CHANNEL

Test No
Channel
NU350
Yes

Ton Select Tgr (J25)
NU351

Objectives:

1. To check status of the storage channel.
2. Set the appropriate condition code bits.

Other SC Instructions

Unit Select Tgr Off (J26)
NU353

Ton Gate CC (J28)
NU353
Gate CC to CPU

Ton Release Tgr (J29)

NU353
I

Select SC
from CPU Down

Working Yes

Tgr On
(J30)

Int
Pending

|

Ton CC Bit 0 (K27)
Tof CC Bit 1 (K26)
(cc =o1)

NU354

(K30)

I

Tof Select SC Sync
Tof Select Tgr

Tof Select Lth

Tof Gate CC

Tof CC Bit 0 (K27)
Tof CC Bit 1 (K26)
(CC = 00)

NU354

Tof Release

1

Ton CC Bit 1 (K26)
Tof CC Bit 0 (K27)
(CC =10)

NU354




Select Storage Channel

NU350
|

Ton Select Sync
NU350

Hold
Y
> Errors On

|

Ton: Auto Reset 1
Auto Reset 2
Auto Reset 3
Auto Reset 4

Tof: Hold Errors Tgr
Auto Reset 1,2,3
Auto Reset 4

I

\(LG

No

Ton Select Tgr (J25)
Next TO Ton
Select Latch

NU351

Working
Tgr On

Yes

(J30)

Int

Yes,

|

Tof CC Bit 0 (K27)
Ton CC Bit 1 (K26)
CcC=10

NU354

Pending
(K30)

UAB 1

DIAGRAM
5-425

Parity Ck
(D32)

Ton

UAB | Check (D32)
Terminate
Immediate (K36)

Ton CC Bit 0 (K27)
Ton CC Bit 1 (K26)
cC=1

Ton Gate CC (J28)
NU353

Gate CC to CPU

I

Next TO Ton Release (J29)
NU353

Sel SC Line Down

I

Tof Sel Sync
Tof Sel Tgr
Tof Select Lth
Tof Release
Tof Gate CC

NU354

NU353

DIAGRAM 5-422. SC HALT | /O - SC NOT WORKING

5-422

]

Ton Unit Select
NU353
See Chart CSW Store

Condition Codes

00 - Cond Accepted
01 - CSW Stored

10 - Busy

11 - Not Available

Obijectives

To terminate the current operation and set the appropriate condition code.
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Objective: Obijectives:
To gate error returns from EMS and MWS to storage channel.

To test for conditions that will turn on program check trigger.
CAW No
Fetch I

Yes CCW Fetch
(M32)

A ReqBits 4 +5+6
+7+29+30+31On

Gate EMS A Gate EMS B Gate MWS Yes ( READ ) WRITE
Errors to SC On - Errors to SC On Errors to SC On
EMS A Prot Check On EMS A Prot Check On MWS Prot Check On SI10 Acc On (CCW 1) Store Tgr 2 O;‘\luag2 Fetch Tgr 2 O;:lu:;?z
‘ Yes

L

EMS A EMS B

Yes Rin St Yes R S1a yes I
anoStore non°"e nOnore Reader Inv Adr On (K25) Unit Req Inv Adr On
n NU375 NU375
< |
o Yes Decode No
(L33)
T Pos
Ton Fetch Protect Ck Ton Store Praotect Ck Yes '(ﬂ34) o P?s
NU376 NU376 with (J35) Disp.

Decode

T
Count < 8
Bytes

Yes

Read
or Write
Decode

Req Bit 29

[

On
. “th Di
Read Decode (J33) E:’;'g?‘"(jv:;g')‘ Isp
Skip Flag O
ip Flag On Invalid Command
(J33) .
PAW Yes Yes, Sense
or CAW Fetch Decode
On
Ton Protect Check
Pos with Disp .
NU436 Lth On ZZCM:HSO
(J35) or 63 n
Ton Position
Protect Check Data
NuU43é Resp Pipe No
] 4
Inh Unit Check Off efs\lU3BI
NU435 1
Ton Unit Check Tgr Ton Program Chcc:lLTJ% .
NU435

DIAGRAM 5-423. SC PROTECT CHECK AND POSITION PROTECT CHECK DIAGRAM 5-424. SC PROGRAM CHECK
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Diag. 5-409
Sheet 1, 2, 3 Objectives:
Objectives:
1. On any check condition to turn on CC bits and
send release to CPU. 1. To set the condition code in PSW to indicate the
status of the channef, sub-channel and device.

2. Complete any fetch request, that is already in

r

Halt 1/O Queve. 2. With an interrupt pending, to store the CSW.
alt
NU171 Prog Ck Select Storage Channel
| Unit Ck, Prot NU351
Working Tgr On (J30) Ck, or Cntl 1
NU365
No SC in Q Ton Select Sync
| and Mem Comp NU350
Unit Select Tgr NU384
On (J26) !
NU353
Not Terminate . v Hold
[ Immediate Op Ton Op Terminated (K37) es Errors On o,
Tof Data T G I\:U365 l (L27) Working Tgr Off (J30) | This Ip/o(;ﬁon I:s for
of Data Trans Gate NU365 test wit
Op Terminate Off (K37) NU369 Ton Auto Reset | NU352 ' interrupt pending
NU365 Ton Auto Reset 2 No ] 1
Ton Auto Reset 3 Release Tgr OFf (J29)
NU352 NU353
[ { Ton Sel Tgr (J25)
Block Any Further Ton Terminate Yes Working Tgr Ton Auto Reset 4 Next T5 Ton Sel Lth
Fetch Req to Queue Immediate (K36) I On (J30) Tof Hold Error Tgr NU351
NU365 Ton Incorrect Length NU365 Tof Auto Reset ]'553’542 No Does UABI
NU362 No Match Stored
l I— UAB
Readdress Error nu3st
Mode (K32)
TNoefx\;VZ:kin Tgr (J30) Ton UABI Check Sel Lth Off
9 NU351
Terminate Immediate (K36) for (032 NU351
NU365 Int l
Pending [ TOT sC (Ur;if)
- Sel Tgr (J26
f Ton Control Checlliujgr64 s ~ NU353
Tof Req Data Resp. No 3
NU4O7 Yes Tgr On and Halt L
Ton Data Resp Pipe 2 [ 1/O (J25) [
NU381 K . Ton Gate CC (J28)
No Int Pend
l o Int Pen ”Eu350 NU351 Unit Sel Tgr Off (I\-ilfj?i)53 NU353 Ton SC Select Lth
| [ NU351
Ton Gate CC Sel Latch Off ! Next TO Ton
on Gate
NU353 NU3ST CSW Stored Tgr Release (J29)NU353
Ton CC Bits { Off (L32) e .
NU354 NU363 I Control Ck
Gate Contents of Ton Int Request Tgr (K30) T J
Q Link Pipe 1 to l NU361 1 Sel SC Line Down Ton CSW Store
Q Link Pipe 2 Next To Ton Release Ton CC Bit 0 (K27) Tgr (L32)
Tof Q Link 1 Valid NU353 NU354 I NU362
NU406, : Tof * Gate CC Tgr Off
Q Link Yes Sel SC Sync NU353
Pos 2 Valid Working Sel Tgr l
(t41) Tgr On Sel Lth ¢ Ton Logout Tgr (L34)
130) Gate CC NU362
cw ( Release
Fetch On SW

1 Q on End with
CW Fetch SW with 1Q 1 Fetch
End with 1 Fetch Off
D s I Ton Request Yes
of Dato Resp Pipe - y Data Response (K41
Ton Next Cycle Tof 3 Q Link 1 Valid (L40) ponse ( NJ407 ] .
NU381 1 NU406 No UABI Parity
No Check (D32)
Gate Contents of Data Response nuss
Q Link Pipe 1102 Pipe 3 Off Tof CC Bit 1 !
. . t
Tof Q@ Link 1 Valid NU38 cc-or Ton CC Bit |
J NU354 cc=nz

DIAGRAM 5-425. SC TERMINATE IMMEDIATE DIAGRAM 5-426. SC TEST 1/O AND TEST I/O CLEAR INTERRUPT



C Load Regs Pushburfon) NT396 (Display A Pushbutton ) NT396 C Display A Pushbuffon) NT396

Press Load Regs Pushbutton
Generate Load Pulse NU794
PSCE in
. Maint Mode and
. PSCE in Clock Stopped
Maint Mode, No
Chan Busy, and Clock NU795
Running
NU795
Yes Chan No N
or Stor Chan . *Set Display A Latch . gj:;ntexS;:rzhe;fo
Busy | CE Panel Switches Set Wait for Display dress. or Confroll Stack
NU795 *Set Display A Latch Select Qx Data, Adr, A to Time Out ) ’
Turn On Load Latch NU791 and Wait for Display A or Control Stack
Pulse to Time Out NU795
NU795 Qx Address or
I Qx Data or Start Delay Clock Data Selected
Start Delay Clock Address Selected NU792
Reset Control Stack Qx
NU792
Sel Regs No NU791 [¢ I)—-> Need Both Inputs
S Adr or Ad
v o:nd qu(:rq ! Need Both Inputs Note DT + 30 Scan
NU819 Selected Qx Nusz7
NuU819 DT + 30 Scan Selected Qx | NU827
Sel Reg Select Regs Sw on Data
Sw on Adr and
Data I Set Loop/Block Tgr. Turn
NU819 On MWS Qx Gate Tgr.

Gate Address, Mark,
Scan Qx and and Key to MWS Bus
Enter Out Pri

NT764
After Load Pulse Times

Gate CE Adr Switches Gate CE Data Switches Out, Puta 1 in Load NU791 NT849-868
to PPE Req Buffer Nu823 to PPE Req Buffer NU823 Pipe and Generate Load B

. Log . No Gate Data to MWS Bus

Need Both Inputs Need Both Inputs o D'Splc,'y High
/ /_> Pri Display
Qx Address No

L

(89/¢)

62%-¢
82F-G
L2H-S

Selected NU8 19
. Turn On Gate Tgr MWS
Load PPE Req Load PPE Req Buffer Data Load C from Load Pipe | NU791 Bus. Gate Address Mark, | NT849
Buffer Address and Key on MWS Bus After DT + 60, G
T ter + 60, Gate
NU824 NU82 MWS Address, Mark, After DT + 60, Gate
and Key to A-Reg MWS Bus Data to A-Reg
NU819
NU796
( Need Both Inputs ¢ Need Both Inputs Log No noree
Load Q Address Load Q Data t Vg
ata to Address |
to Input Priority NU824 Input Priority NUB24 .
Log or Display Data NU819 Wait fo’r DT + 90 and.
l Reset Display Operation
Gate PPE Address. Mark, G""e PPE Data to NT588 After DT + 60, Display ' NU828
Key, 'ondr S/S Switches |NT468 Unit Request Bus Qx Address. Gate Wait Three Cycles
to Unit Request Bus MWS Bus Adr, Mark, for Q-Gate Ctr
and Key to A-Reg to Time Out
NU796
Gate Unit Req Bus Adr, | NT496,498,500 Gate Unit Req Load Pipe Position 4 ;)0
Mark, Key, and Lood ’ 5()2,5014,50,6, ’ Bus Data to Qx NT593,5%94 and Reset Load Latch ! . Note: 'Q select' and 'DT + 30' activate scan to activate
ool Stk Qx 308310 After DT + 60, Display log or display operation and block the L/B tgr reset.
Qx Data. Gate MWS | NU796 These conditions activate 'set L/B tgr' NU056 and
Bus Data to A-Reg 058. Log out or display enters priority at NUO056.
Priority is granted on NT782. 'Select Q MWS bus'
J is activated on NT783. 'Gate Q to MWS bus' is
- activated on NT849.
* Display A latch is needed to outgate
After DT + 90, Reset * Display A latch is needed to outgate delay clock fimings.
Display Operation Nu828 delay clock timings.

DIAGRAM 5-427. MANUAL LOAD QX DATA OR ADDRESS DIAGRAM 5-428. MANUAL DISPLAY QX DATA OR ADDRESS {CLOCK RUNNING) DIAGRAM 5-429. MANUAL DISPLAY QX DATA OR ADDRESS (CLOCK STOPPED)
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Load Regs Pushbutton

NT3%6

Store or Display
Storage Switch

NT3%6

Store or Display
Storage Switch

NT396

Maintenance Mode, Maint Mode and
Manual Store, or Display
Memory Switch Pressed

Manual Stor or Mem
Disp Sw Pressed

NT3%6 NT396

Chan
or Storage Chan
Busy

NU795

Channel
or Stor Chan

Channe!
or Stor Chan

Yes | Enter Load Pipe ’

B d Clock B d Clock
usystc;r;)PEH::c USYS?T)r;:ped ¢ CE Panel Address } NU070 NU791
- Switches Decode EMS i
NU795 CE Panel Switches NU795 or MWS and Box-X NUO71 Display-Load Select
Ezzode MWS or EMS Switch on CPE
ress
Turn On Manual Store NU070 Torn On Manual Store or NU8io
or Memory Display Latch | Memory Display Latch MWS Address Decoded
I NU795 L EMS Address Decoded | ] NU795 NUo70 Reg
Sel Switch on No
l I NU070 [ Vl Address or Address
and Data
Block Setting the Qix rTum On MC Pri Trigger ] Block Setting the Qx Reserve Box-X on NU033 .
Full and Gating Data into Full Bit With Adv from MWS Bus. Wait for Reg Sel Switch on Data
the Q When the Advance NU075 MWS cl‘wd Degate Data Box-X Available }NU075 NUB19
and Data Comes Back Going into the Q
from the Memor
° Y NT525 Reg
NT520 ! ] Box-X Available, Turn Sel Switch on
Turn On MC Gate Trigger a—] lNee:] Both On MC Pri Trigger Address and
NU076 nputs Data
NU075 NU8B1S
r Gate Decoded EMS No
Select Tgr Box-X
MC Store Oy ]
l re Op N1960, 950 L MC Store Op ] MC Request Slot
NUO076 on MWS Bus
l l Torn On Box-X Busy T. l NUo76 U076 Gate CE Address Switches Gate CE Data Switches
um Un box-A Busy lgr to CPE R t Buff to CPE Request Buffer
Gate Out the Store Gate Store Bit With ° equest Buffer o q
Bit in the S/5 Field NTZg?“g-Zi' PSCE Source to MWS Turn On MC Gate Tor. | NUO75 NU823 NU823
to Memory - Gate Adr, Mark, Key,
MU Gate Address,Mark, Key NU076 and PSCE Source to MWS. “NUO76 Wait for Load B from
Switches, and PSCE Turn Off MC Pri Tor f Load Pipe. Allow CPE Wait for Load B from
Source Bit to EMS Req Buffer to Set Load Pipe. Allow CPE
l NU076 l Address, Mark and Key Req Buffer to Set Data
This Is 3/4-psec NU824 J NU824
l This Is 3/4-psec EMS l EMS or MWS
] NU071 I NU071
Afrer One Cycle, Turm On | NUO77 After One Cycle, Turn | NU077 WOEf.for Load Pipe
IAddress Block. Degate Adr On Adr Block. Degate N Position 4. il(ese!
Mark, and Key to Memory ’ s NU078 Adr, Mark, Key, and lNUO?é Load Operation
. S/S to MWS )

NU721

I l

After Two Cycles, Turn NU077
On Skew Tgr. Turn On
MC Data Trigger. Gate }NU078
Data Switches to Memory

DIAGRAM 5-432. MANUAL LOAD CPE REQUEST BUFFER ADDRESS AND DATA

After Two Cycles,Turn NU077
On Skew Tgr. Turn On
Data Gt Tgr. Gate lNU078
Data Switches to MWS | }

l l

After One (.:yc|e, Turn After One Cycle, Turn On
On Data Width 3 and Data Width 1 or 3 Tgrs.
Turn Off MC Da.fo Tar. Turn Off Data Gate Tgr
Degate Data Switches and Degate Data Switches
l NUo78 | NU078

Wait for Advance and
S/S Field from Memory.
Gate $/S to Bypass

Wait for $/S Return
from MWS. Turn On
MWS Advance Tgr

l NT520 NT524
After Two Cycles, ic:nkl:eg Scan Reg | After Two Cycles, Gate NT547
Gate Data to Bypass 9 = A Reg MWS Data to Scan Reg.
and Scan Reg - Turn On Display E
Complete Latch. NU797
I NT562 . Terminate the Operation |

Turn On StorefFetch

Complete Latch. DIAGRAM 5-431. MANUAL STORE OR DISPLAY MWS
Terminate the Operation

NU797

DIAGRAM 5-430. MANUAL STORE OR DISPLAY EMS



( Display A Pushbutton )

NT396

Chon
or Stor Chan

When Load Pulse Times
Out, Start Delay Clock

NU795

DT + 30 1

NU792

Display-Load Sel
Switch on CPE

NU819

Reg
Sel Sw on

No

Address

NU819
Yes

| Reg Sel Sw on Data ]

NU819

Gate CPE Req Buffer
Data to Unit Request Bus

Gate CPE Adr, Mark, and
Key to Display (DT+60)

NT589

NT822

Gate CPE Data to Display

Wait for DT + 40.
Gate Adr, Mark,
and Key to A-Reg

NuU821

Wait for DT + 60,
Gate Unit Req
Bus to A-Reg

NU796

J NU796

Wait for DT + 90.
Reset Display Operation

(89/8)

Se¥-S
PEV-G
£epb-g

NU828

DIAGRAM 5-433. MANUAL DISPLAY CPE REQUEST BUFFER ADDRESS AND DATA

CLoad Regs Pushbutton )

NT396

Chan
or Storage Chan
Busy

Yes

NU795
No

l Enter Load Pipe J

] NU791

Display Load Select
Switch on PPE

NU819
Reg
Sel Switch on No
Address or Address
and Data
Reg Sel Switch on Data
NU819
Reg
Sel Switch on
Address and
Data
NU819
No
Gate CE Adr Switches Gate CE Data Switches
to PPE Request Buffer to PPE Request Buffer
NU823 NU823
Wait for Load B from

Load Pipe. Allow PPE
Req Buffer to Set Adr,
Mark, and Key

Wait for Load B from
Load Pipe. Allow PPE
Req Buffer to Set Data

NuU824 NU824

Wait for Load Pipe
Position 4. Reset
Load Operation

NU791

DIAGRAM 5-434. MANUAL LOAD PPE REQUEST BUFFER ADDRESS AND DATA

( Display A Pushbutton )

NT396

Chan
or Stor Chan
Busy

When Load Pulse Times
Out, Start Delay Clock

NU795

™ oew |

NU792

Display Load Sel
Switch on PPE

NU819

Reg
Select Sw on

No

Address
NuU819

Gate PPE Adr, Mark, and
Key to Display (DT+60)

NT822

Gate PPE Req Buffer
Adr, Mark, and Key
to Unit Req Bus

I NT468

Wait for DT + 60.
Gate Adr, Mark,
and Key to A-Reg

NU796

! Reg Sel Sw on Data
l NuU819

Gate PPE Req Buffer
Data to Unit Req Bus

NT589

Gate PPE Data to Display

NuU821

Wait for DT + 60.
Gate Unit Req
Bus to A-Reg

NU796

Wait for DT + 90.
Reset Display Operation

NU828

DIAGRAM 5-435. MANUAL DISPLAY PPE REQUEST BUFFER ADDRESS AND DATA



Input Priority, Q Status and Priority Control

Functional Units

Link Pipe for Unit Request Bus Skew Data ~ NT590~-NT592

A three-bit, three-cycle shifter that pipelines a link (Q address). This
pipeline works in conjunction with the unit pipe described below.
Whenever a unit gains Q input priority for a store, the assigned queue
is coded and entered into this pipeline. Three cycles later, the output
of this pipeline determines the queue into which data will be gated.

Unit Pipe For Unit Request Bus Skew Data - NT586-588

A three-bit, three-cycle shifter that pipelines a coded unit identity.
Whenever a unit (CCC2, CCC1 or 3, PPE, CPE, SC) gains queue
input priority for a store, a code for that unit is entered into this
pipeline and three cycles later, the output of the pipeline determines
whose data is to be gated to the queue.

Control Triggers

Two pools of queues are maintained by input priority: an available pool
and a reserved pool. When a queue is reserved, it transfers from the
available pool to the reserved pool. Conversely, when a queue is
released, it transfers from the reserved pool to the available pool. A
queue is available if it is not disabled, not reserved, and not busy.

Any CCC Priority - NT456
Any CCC interface has gained queue input priority.

Assign Qx from Bottom ~ NT443-445
Qx is the next queue to be assigned from the available pool to a CPE
request.

Assign Qx from Reserved - NT435-437
Qx is the next queue to be assigned from the reserved pool to a channel
request.

Assign Qx from Top - NT440-442
Qx is the next queue to be assigned from the available pool to a PPE or
storage channel request.

CCC1 or 3 Priority - NT455
CCC interfaces 1 or 3 have gained Q input priority.

CCC2 Priority - NT454
CCC interface 2 has gained Q input priority.

CPE Priority - NT460
CPE has gained Q input priority.

Manual Load Q Address - NT468
Controls Q input address gating when manually loading a queue from the
CE panel.

Manual Load Q Data - NT593
Controls Q input data gating when manually loading a queue from the
CE panel.

MCW Qx Disable - NT420-423
Provides a synchronous input to 'Qx disabled' trigger from an active
MCW.

One or More @ Available - NT450
One or more queues occupy the available pool.

One Q Available - NT450
Exactly one queue occupies the available pool.

PPE or SC Priority - NT459
PPE or storage channel has gained Q input priority.

PPE Priority - NT457
PPE has gained Q input priority.

Qx Busy - NT424-431
Qx contains a request in process.

Qx Disabled - NT420-423
Prevents Qx from entering input and output priority.

Qx Reserved - NT424-431
Qx is reserved for channel requests (but not storage channel).

Release Priority - NT466
CCC release of a reserved queue has gained priority.

Release Qx - NT432-434
Qx is the next queue to be released from the reserved pool.,

Reserve Priority - NT466
CCC request to reserve a queue has gained input priority.

SC Priority - NT458
Storage channel has gained Q input priority.

Store Conflict Enabled - NT461

Store conflict is enabled on the Q unit request data bus. A store conflict
is defined as the concurrence of a CPE store request and a CCC or PPE
store request.

Tag Block - NT462

When EMS is 2.5 usec, only one set tag operation is allowed to occupy
the queue at one time. The tag block trigger prevents PPE or CPE from
gaining input priority when a set tag occupies the queue and EMS is 2.5
usec.

Three Q Available ~ NT452
Exactly three queues occupy the available pool.

Two or More Q Available - NT451
Two or more queues occupy the available pool.

Two Q Available - NT451
Exactly two queues occupy the available pool.

Input Priority, Storage Returns

Functional Units

EMS-A Return S/S Pipe - NT554-558
A 12-bit, 2-cycle shifter that pipelines source/sink and check
signals that return from EMS-A.

EMS-B Return S/S Pipe - NT566-570
A 12-bit, 2-cycle shifter that pipelines source/sink and check
signals that return from EMS~B.

DIAGRAM 5-436. PSCE TRIGGER LIST (SHEET 1 OF 4)
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MWS Return S/S Pipe ~ NT542-546
An 11-bit, 2-cycle shifter that pipelines source/sink and check
signals that return from MWS,

SPM Return S/S Register - NT529-530
A nine-position register that holds the source/sink returning from the
storage protect memory on set or insert tag instructions to EMS.

Control Triggers

Block 2.5 Simulated EMS Advance - NT521

When EMS is 2.5 usec and being simulated, this trigger prevents the
EMS advance triggers from turning on for more than one cycle per
memory select.

EMS-A Advance Trigger - NT520
Defines the cycle during which the EMS-A source/sink return bus is
valid.

EMS-B Advance Trigger - NT521
Defines the cycle during which the EMS-B Source/sink return bus is
valid.

Gate EMS-A Data to Bypass - NT559
Gates EMS-A data to the Q bypass for memory display and EMS-A
access 540 returns to CPE.

Gate EMS-A /8 to Bypass -~ NT557
Gates EMS-A return source/sink to the Q bypass for memory display
and EMS-A access 540 returns to CPE.

Gate EMS-B Data to Bypass - NT571
Gates EMS-B data to the Q bypass for memory display and EMS-B
access 540 returns to CPE.

Gate EMS-B S/S to Bypass - NT569
Gates EMS-B return source/sink to the Q bypass for memory display
and EMS-B access 540 returns to CPE.

MWS Advance Trigger - NT524
Defines the cycle during which the MWS source/sink return bus is
valid for PSCE.

SPM Advance Trigger - NT522
Defines the cycle during which the EMS storage protect memory
source/sink return bus is valid.

2.5 EMS-A Advance - NT520
When EMS is 2.5 usec, this latch delays the turn-on of the EMS-A
advance trigger until the advance signal falls.

2.5 Key Advance Latch - NT522

When EMS is 2.5 usec, this latch delays the turn-on of the SPM advance
trigger until the key advance signal falls.

Input Priority, CPE to EMS

Functional Units

Backup Buffer Data Skew Pipe Position 1-3 - NT482
A one-bit, three-cycle shifter that pipelines CPE backup buffer store
conditions in order to hold the incoming skewed data at the proper time.

CPE Backup Buffer - Sink Address and Instruction - NT469-472
A 12-bit register that receives the following bits from MSCE and
presents these bits to the CPE request buffer:

Sink Address 1-5
Store

Sink Address Parity
Tag

Test and Set
Transpose

Reject (2)

CPE-EMS Advance Pipe Position 1-8 ~ NT404-407, 491
Predicts CPE-EMS not 540 advances by extending the CPE-EMS pipe
to 27-32 cycles.

CPE~EMS Counter Bits 4, 2, 1 - NT487-488

Contains the number of CPE fetches to EMS not 540 that have not yet
sent a CPE return warning to MSCE. Incremented seven cycles prior
to an EMS not 540 advance for CPE. Decremented during the cycle that
a return warning is sent to MSCE for EMS not 540 returns.

CPE-EMS Pipe Position 1-2 - NT486

A duplication of positions 1-2 of the CPE-EMS pipe in output priority.
Whenever CPE fetches from an EMS (access not 540) a bit enters this
pipeline. Used for EMS access of 600 or 660.

CPE-Q-Return Pipe Position 1-7 -~ NT492-495
A one-hit, seven-cycle shifter that predicts the cycle that priority
should be made in order to return to CPE from the queue.

CPE Request Buffer - Sink Address and Instruction - NT469-472
A 12-bit register that receives the 12 bits described for the
CPE backup buffer and presents these bits to the queue.

Request Buffer Data Skew Pipe Position 1-3 - NT480
A one-bit, three-cycle shifter that pipelines CPE request buffer store
conditions in order to hold the incoming skewed data at the proper time.

Control Triggers

Allow Alternate Busy - NT476
Allows alteration of PSCE busy signal to MSCE when less than three

queues are available.

Alternate Binary Trigger - NT476
A binary trigger that generates alternate busy signals under control of
the allow alternate busy trigger.

CPE Enter EMS Pipe - NT484
CPE will gain Q output priority on this cycle for a fetch to an EMS whose
access is not 540.

CPE-Q-Return Slot Predict - NT488
Assigns slots on the CPE return bus to queue returns to CPE.

CPE Request Backup - NT475

A CPE select for EMS has been received from MSCE while the CPE
request buffer is full. The select is in the CPE backup buffer waiting
for transfer to the CPE request buifer.



CPE Request Transfer - NT475
Transfers a CPE select for EMS from the backup buffer to the request
buffer.

CPE Request Trigger - NT474
A CPE select for EMS has been received from MSCE and is waiting in
the CPE request buffer for entry into the queue.

EMS Return Warning to MSCE - NT484
Signals MSCE that data will be returned from PSCE for CPE in ten
cycles.

Hold Backup Address - NT479
Causes the CPE backup buffer (address, mark, key, sink address) to
hold its contents.

Hold Backup Data - NT483
Causes the CPE backup buffer (data) to hold its contents.

Hold Backup Reject - NT479
Causes the CPE backup buffer reject bit to hold.

PSCFE Busy to MSCE - NT477
A signal from PSCE to MSCE which stops MSCE from issuing CPE
selects for EMS to PSCE.

Punchthrough - NT485
This is a CPE punchthrough cycle thereby allowing an incoming CPE
request to bypass output priority and select an EMS directly.

Set Request Address - NT478
Causes the CPE request buffer (address, mark, key, sink address)

to hold its contents.

Set Request Data - NT481
Causes the CPE request buffer (data) to hold its contents.

Set Request Reject ~ NT478
Causes the CPE request buffer reject bit to hold.

Simulate CPE Request - NT474
Generates a simulated CPE select to EMS when in simulate CPE mode.

Output Priority Control Stack

Active Bit, CRx - NT704, 709, 714, 719, 724, 729, 734, 739
Qx contains a request in process.

Cancel Trigger, Qx - NT708, 713, 718, 723, 728, 733, 738, 743
The CCC wants to cancel the pre-fetched data for the channel in Qx.

EMS S8/8 Parity Error Trigger - NT689
This trigger indicates even parity of the source/sink address bits 0-5,
store, and parity which are gated out on the EMS bus.

Fetch Request, Qx - NT694, 695, 701, 702
Qx contains a fetch request.

Full Bit, CRx - NT707, 712, 717, 722, 727, 732, 737, 742
Qx contains data or error information.

Hold Bit, CRx - NT705, 710, 715, 720, 725, 730, 735, 740
Qx is being held as a sink for any memory errors detected during a
delayed store.

MWS 8/S Parity Error Trigger - NT682
This trigger indicates even parity of the source/sink address bits 0-5,
store, and parity which are gated out on the MWS bus.

Parity Bit, CRx - NT747, 748, 759, 760
The parity bit CRx is parity for the seven-bit source/sink address.

Return Request, Qx - NT692, 693, 699, 700
Qx contains a device requesting return of data and/or errors.

SC, Channel, and PPE Request Triggers - NT690, 691
The device request triggers indicate that the respective device wants
data and/or errors returned from the queue.

Source/Sink Register Bits 0-5, Qx - NT620, 655
Contents of this register identify the requesting device contained
in Qx.

Store Bit, CRx - NT706, 711, 716, 721, 726, 731, 736, 741
The device in Qx is requesting a store or delayed store.

Store Request Trigger Qx - NT707, 712, 717, 722, 727, 732, 737, 742
When on, the store request trigger Qx keeps the store request line up
during first cycle thereby generating one of the functions to set the
corresponding control register hold bit.

Tag Bit, CRx - NT708, 713, 718, 723, 728, 733, 738, 743
Qx contains a tag operation.

Test and Set Bit, CRx - NT751, 752, 761, 762
The test and set bit in the control stack indicates an instruction from
CPU to be executed by the memory.

Transpose Bit, CRx - NT749, 750, 757, 758

The transpose bit has no meaning for the PSCE. It is received from
and returned to CPU with the source/sink address.

Output Priority, Address and Data Gate Control

Address Block Trigger, Qx - NT916, 918, 920, 925, 927, 929, 934
Terminates the address and CR gates to EMS and MWS, the data gate
for unit return bus, and the CR and/or key gates for CPU return bus.

CPE-EMS Pipe - NT770, 791, 796
Initial section of a variable length pipe (12-17 stages). A CPE fetch to
EMS that is not 540 access will cause an input to the pipe.

CPU Return Priority Triggers Q0-Q7 - NT826, 828
Allows Qx to enter priority for CPU returns.

CPU Return Qx Gate Trigger - NT880, 885, 890, 895, 900, 905, 910,
915
Qx has been selected to gate out on the CPU return bus.

Data Skew Trigger 1, Qx - NT916, 918, 920, 925, 927, 929, 934

Delays the turn on of the data trigger which generates the data out gates.

Data Skew Trigger 2, Qx -~ NT917, 919, 921, 922, 925, 928, 930, 935
Further delays the turn on of the data trigger, which generates the data

out gates.

Data Trigger, Qx - NT917, 919, 921, 922, 926, 928, 930, 935
Allows the gate out of data on the EMS or MWS request buses or on the

CPU return bus.
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Data Width Trigger 1, Qx - NT917, 919, 921, 922, 926, 928, 930, 935
Delays the turn off of the data gate, thereby controlling the data gate
width.

Data Width Trigger 2, Qx ~ NT917, 9819, 921, 922, 926, 928, 930, 935
Trigger not used.

Data Width Trigger 3, Qx - NT917, 919, 921, 922, 926, 928, 930, 935
Trigger not used.

EMS Data Trigger, Qx - NT876, 881, 886, 891, 896, 901, 906, 911
Controls the skew and width of the address and data gates to EMS for
Qx. Generates coded gate bits A B that control outgating of Q data to
EMS.

EMS Gate Trigger, Qx - NT876, 881, 886, 891, 896, 901, 906, 911
Qx has been selected to gate out on the EMS request bus.

EMS Priority Triggers Q0-Q7 - NT798, 801
Allows Qx to enter priority for EMS.

EMS Source/Sink Buffer ~ NT875
The buffers allow timing adjustment of the source/sink address to the
storage distribution element (3/4 usec EMS).

Logout or Display Trigger, Qx - NT878, 883, 888, 893, 898, 903,
908, 913
Allows logout of address and data at their respective times.

Loop Block Trigger Q0-Q7 - NT851, 857, 863, 869
Prevents Qx from entering output priority.

MWS Bit Trigger, Qx -~ NT879, 884, 889, 894, 899, 904, 909, 914
The MWS bit trigger delays the decoded MWS bit to the end of address
time. The trigger controls EMS tag available, gate key unit return,
and MWS tag reserve.

MWS Data Trigger, Qx - NT877, 882, 887, 892, 897, 902, 907, 912
Enables the generation of coded gate bits A B that control outgating of
Q data to MWS,

MWS Gate Trigger, Qx - NT877, 882, 887, 892, 897, 902, 907, 912
Qx has been selected to gate out on the MWS request bus.

MWS Priority Triggers Q0-Q7 - NT764, 767
Allows Qx to enter priority for MWS.

Occurrence Triggers - NT871, 874
These triggers indicate the loading order of the eight queues.

Response Trigger (One per Device) - NT830
Defines the unit to which data will be returned from the Q on the next
cycle.

SC Readdress Trigger - NT878, 883, 888, 893, 898, 903, 908, 913
Allows re-address for Qx during data time to EMS or MWS.

Set Tag Block Trigger - NT790
Blocks MWS bus one cycle after a set tag was gated out.

Store Bit Trigger, Qx - NT879, 884, 889, 894, 899, 904, 909, 914
The store bit trigger delays the store bit from the control stack and
holds it to the end of first cycle. The trigger controls the set tag and
insert tag to EMS and MWS and also the turn on of the SC readdress
trigger.

Store Return Trigger to CCC - NT831
Indicates to the CCC, that on the next cycle, errors will be returned
from the Q on the unit return bus.

Tag Bit Trigger, Qx - NT879, 884, 889, 894, 899, 904, 909, 914
The tag bit trigger delays the tag bit from the control stack and holds
it to the end of the first cycle. The trigger controls the tag operations.

Test and Set Trigger, QX - NT877, 882, 887, 892, 897, 202, 907, 912
Sends test and set signal to MWS or EMS during address time.

Unit Return Bus Block Trigger - NT830
Allows gate-out on the unit return bus on alternate cycles.

Unit Return Qx Gate Trigger ~ NT880, 885, 890, 895, 900, 905, 910,
915

Qx has been selected to gate out on the unit return bus.

Unit Return (CCC Return) Priority Triggers Q0-Q7 - NT826, 828

Allows Qx to enter priority for unit returns.

Output Priority, Storage Bus Selection

Block Decode Trigger - NT938
This trigger is not used.

Box Group Triggers - NT937, 938
These triggers are not used.

EMS Box Busy Reset Trigger (Box 0-31) - NT953, 956, 961, 964, 969,
972, 977, 980, 985, 988, 993, 996, NU001, 004, 009, 012

The function of this trigger is to establish a platform for a busy trigger
reset after an EMS box goes from busy to not busy.

EMS Box Busy Trigger (Box 0-31) - NT953, 956, 961, 964, 969, 972,
977, 980, 985, 988, 993, 996, NU0OO01, 004, 009, 012

This trigger indicates to the Q, from the time the select trigger comes
on until the memory goes from busy to not busy, that requests to this
box cannot be expedited.

EMS Select Box Trigger (Box 0-31) - NT953, 956, 961, 964, 969, 972,
977, 980, 985, 988, 993, 396, NU001, 004, 009, 012

This trigger indicates to EMS that some device is going to store in or
fetch from some address in the BSM selected. This trigger also allows
an EMS bus address check, comparing the BSM selected with the four
low-order address bits.

EMS Select Error (1-3) - NU039
This trigger indicates discrepancies between the outgated address to
EMS and the BSM selected.

MWS Box Busy Reset Trigger (Box 0-15) - NU013, 018, 019, 024, 025,
030, 031, 036

This trigger establishes a platform for a busy trigger reset when MWS
is being simulated.

MWS Box Busy Trigger (Box 0-15) - NU014, 017, 020, 023, 026, 029,
032, 035

Indicates to the Q, from the time the select trigger comes on until the
memory goes from busy to not busy, that requests to this box cannot
be expedited.
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MWS Select Box Trigger (Box 0-15) - NU014, 017, 020, 023, 026, 029,
032, 035

Allows a MWS bus address check, comparing the BSM selected with the
four low-order address bits.

MWS Select Error Check - NU052

Indicates discrepancies between the outgated address to MWS and the
BSM selected.

Tag Complete Triggers - NT939, 940

These triggers are not used.

Output Priority, Logout and Maintenance Mode

Allow Clock Trigger - NU501
Allows the ten basic clock pulses to be distributed to the PSCE.

EMS Simulate Full Trigger, Qx - NU079, 082
Upon selection of EMS, this trigger establishes a platform that causes
a simulated set full bit signal with the occurrence of counter reset Qx.

End Single Cycle Trigger - NU501
Generates a platform to reset the allow clock trigger.

Maintenance Console Address Block Trigger - NU077
Controls the falling of the address gate for 3/4 usec memory.

Maintenance Console Gate Trigger - NU076
Enables the MC address gate until the end of the memory display or
store pushbutton signal.

Maintenance Console Priority Trigger - NU075
Establishes a platform for the MC address cycle.

MC Data Skew Trigger 1 - NU077
Delays the turn-on of the data trigger which generates the data outgates.

MC Data Skew Trigger 2 - NU0O77
Further delays the turn-on of the data trigger, which generates the
data outgates.

MC Data Trigger - NU0O78
Allows gate-out of data from the switches on the EMS, MWS, and unit
return buses.

MC Data Width Trigger 1 - NU0O78
Delays the turn-off of the data gate, thereby controlling the data gate
width.

MC Data Width Trigger 2 - NU078
Generates a platform to turn on data width trigger 3.

MC Data Width Trigger 3 - NU078
Resets the data trigger which causes the fall of the data gate.

MWS Simulate Full Trigger, Qx - NU079, 082

When MWS has been selected by output priority, this trigger establishes
a platform that causes a simulated set full bit signal with the occurrence
of counter reset Qx.

Priority Trigger for Logout - NU056
Allows logout or display to enter priority on the MWS bus until logout
or display becomes high priority.

Scan Trigger - NU056
Resets the logout priority trigger when the Q gate trigger turns on, and
keeps it reset until the scan is completed.

Single Cycle Trigger - NU501
Establishes a platform to set the end single cycle trigger and prevents
the allow trigger from being set a second time by one single cycle pulse.

Stop PSCE Clock Trigger - NU501
Stops the ten basic clock pulses generated by the ring from being
distributed to the PSCE.

Synchronizing Trigger - NU501
Generates a stable platform to set the single cycle trigger.

CCC, Channel Instruction Controls

Allow SIO Trigger - NU176

Gates the start 1/0 or IPL to the channels at the appropriate time. The
instruction is suppressed until a queue has been reserved, if a queue

is required.

IPL Counter Triggers and Latches - NU174
A two-position counter that provides the timing for the IPL pulse width.

IPL Interlock Trigger - NU173
Prevents more than one IPL pulse from occurring per IPL operation.

IPL Trigger - NU173
Provides a 240 usec IPL pulse at the channels.

Manual HIO Trigger - NU173
Simulates a halt I/0 instruction to the PSCE when the HIO switch is
depressed.

Manual SIO Trigger - NU173
Simulates a start I/0 instruction to the PSCE when the SIO switch is
depressed.

SIO Busy Gate Trigger - NU175

Provides a gate for the duration of a SIO or IPL if the selected channel
is already in operation or if the selected channel is the storage channel
or a multiplexer channel. Under these conditions, the SIO gate trigger
is suppressed.

SIO Gate Trigger - NU175

Provides a one cycle gate during a start I/0 or IPL, to initiate the
queue reserve sequence if required, make the high or low-speed channel
determination, and increment the appropriate in-use counter.

SIO Interlock Trigger - NU176
Prevents more than one SIO gate or sync from occurring per start I/0.

SIO Sync Trigger - NU175

Synchronizes the start I/0 instruction line from CPU, direct control
feature, manual SIO, or IPL. Provides a stable signal to the SIO control
triggers, SIO gate and SIO busy gate.

CCC, Common Storage Request and Response Cycle Controls

Add 1 Trigger - NU224
Increments the current channel storage address by 1 when required
during prefetch operation.
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Add 2 Trigger ~ NU223
Increments the current channel storage address by 2 when required
during prefetch operations.

Data Gate Trigger - NU222
Gates the data from the required interface to the unit request data bus
during channel store operations.

IF1 Accept Trigger - NU221
Notifies a channel that its storage request has been accepted by the
PSCE to prevent the channel from reissuing the same storage request.

IF1 Bus Valid Latch - NU220
The storage address from the requesting channel on interface 1 is valid
in the PSCE.

IF1 Input Priority Response Latch - NU222
The storage request from a channel on interface 1 has been entered
into a queue.

1F3 Input Priority - NU222
The storage request from a channel on interface 3 has been entered
into a queue.

IF1 Priority Trigger - NU218
The current input priority request will service a channel on interface 1.

IF3 Priority Trigger - NU218
The current input priority request will service a channel on interface 3.

IF1 Response Control Trigger - NU218
Gates the increment pulses to the interface 1 response counter.

IF1 Response Counter Triggers and Latches - NU219, 220
Delays the input priority request until the storage address from the
requesting channel is valid in the PSCE.

IF1 Response Cycle Trigger - NU218

The CCC is in the process of responding to a channel storage request on
interface 1. This trigger is on from the time a channel is given response
priority until the channel request is entered into a queue.

Input Priority Trigger - NU221
A request to enter input priority for the purpose of setting a channel
storage request from interface 1 or 3 into a queue.

Retain Priority - NU224

Prevents interface 1 priority trigger from resetting until two successive
input priority requests have been made during a prefetch 2 initial request
operation.

CCC, Channel Priority

Channel X (0-5 and 7) Release Sync Triggers - NU239, 245
Synchronizes the channel X end signal to provide a stable signal to enter
the queue release priority network.

Channel X (0-5 and 7) Request Sync Triggers - NU239, 245
Synchronizes the storage request line from the channel to provide a
stable signal to enter the response priority network.

Channel X (0-5 and 7) Response/Release Priority Triggers - NU239, 245

The given channel has priority over all others on interface 1 to either
initiate the response cycle sequence or the queue release sequence.

CCC, Multiplexer Channel Control Triggers

Channel X (0 or 7) Multiplexer Reserve Trigger - NU252, 306
During the rise of the 'selector subchannel in operation' signal, this
trigger initiates the queue reserve sequence.

Channel X (0 or 7) Op In Sync Trigger - NU252, 306

Synchronizes the rise or fall of the 'selector subchannel in operation'
signal. This signal is used within CCC to determine when a multiplexer
channel is going into or out of operation.

Channel X (0 or 7) Simulate Multiplex Op In Trigger - NU252, 306

During manual simulate operations, this trigger is used to simulate
the 'selector subchannel in operation' signal.

CCC, High-Speed Chamnel Control Triggers

Channel X (1-5) Cancel Trigger - NU262, 271, 280, 289, 298

Notifies output priority controls to cancel any outstanding storage
requests for this channel in the queue. The channel has either terminated
or made a control word request during the prefetch condition.

Channel X (1-5) Control Word Trigger - NU261, 270, 279, 288, 297
Defines a storage request by the channel as a non-data fetch request.
Requests by the channel for either the channel address word (CAW) or
a channel command word (CCW) will set the control word trigger.

Channel X (1-5) Fetch Complete Gate - NU259, 268, 277, 286, 295
Allows the channel to examine the channel X fetch complete signal
generated by output priority controls.

Channel X (1-5) High Trigger - NU261, 270, 279, 288, 297

All storage requests from the channel for the current operation will be
treated by the CCC as high-speed for purposes of queue reservation and
data prefetching or storing.

Channel X (1-5) Initial Request Trigger - NU261, 270, 279, 288, 297
Defines the initial or start-up condition during a prefetch operation.
The duration covered is from the first data fetch request until the
prefetch running condition.

Channel X (1-5) Pre~-CDA Trigger - NU260, 269, 278, 287, 296
The channel is in the portion of a chain data operation that does not
require any storage requests to be entered into the queue. All
outstanding data has already been prefetched.

Channel X (1-5) Prefetch Trigger - NU261, 270, 279, 288, 297

Covers the period defined as the prefetch running condition. The current
data word requested by the channel has been prefetched by the PSCE
during a prior channel storage request.

CCC, High, Low, or Multiplexer Channel Control Triggers

Channel X (0-5 and 7) Advance Trigger ~ NU253, 262, 271, 280, 289,
298, 307

Generates a pulse to notify the channel that data requested by the channel
is available on the storage bus.



Channel X (0-5 and 7) Error Sample Trigger - NU253, 262, 271, 280,
289, 298, 307

Generates a pulse to notify the channel that any errors incurred during
a store request are available on the error bus.

Channel X (0-5 and 7) In Operation Trigger - NU254, 263, 272, 281,
290, 299, 308

During a 2860 operation, this trigger means that the channel has
accepted a SIO instruction and has not yet sent a channel X end signal.
During a 2870 operation, it means a selector subchannel is in operation.

Channel X (0-5 and 7) Interlock Trigger - NU255, 264, 273, 282, 291,
300, 309

Prevents a channel X storage request signal from entering response
priority until its previous request has been serviced.

Channel X (0-5 and 7) Manual Store Trigger - NU254, 263, 272, 281,
290, 299, 308

Latches the store switch setting during a simulate SIO to channel X.
It then provides the store or fetch signal during channel X simulated
storage requests.

Channel X (0-5 and 7) Release Trigger - NU253, 262, 271, 280, 289,
298, 307

Records channel X end signal until the queue release sequence for this
channel is completed.

Channel X (0-5 and 7) Return Request Trigger - NU255, 264, 273, 282,
291, 300, 309

A request to output priority controls to transfer data and/or errors
residing in a queue for channel X to the CCC return buffer.

Channel X (0-5 and 7) Storage Request Trigger - NU254, 263, 272, 281,
290, 299, 308

Coupled with the request generation, this trigger simulates storage
requests from channel X during simulate I/0O operations.

CCC Data Return Controls

IF1 Address Check Trigger - NU228
Provides buffering to interface 1 for any address parity error detected
on a channel storage request.

IF1 Data Check Trigger - NU229
Provides buffering to interface 1 for any data parity error detected on a
channel storage request.

IF1 Invalid Address Check Trigger - NU229
Provides buffering to interface 1 for any invalid address error detected
on a channel storage request.

IF1 Protect Check Trigger - NU229
Provides buffering to interface 1 for any storage protect violation
detected on a channel storage request.

Return Interlock Counter Triggers and Latches - NU231
A three-position counter that determines the duration of each return
in the CCC return buffer.

Return Interlock Trigger - NU230

Prevents any further store or fetch returns from entering the CCC
return buffer until the current return has timed out.

CCC, Queue Reserve/Release Controls

High-In-Use Counter Triggers and Latches - NU232, 233
A three-position counter which records the number of channel operations
defined as high speed which are currently in operation.

Low-In-Use Counter Triggers and Latches - NU323, 324
A four-position counter which records the number of channel operations
defined as low speed which are currently in operation.

Low Q Available Counter Equals 0 Latch ~ NU316
Provides a fast 'low-Q-available counter not equal to zero' signal to
suppress additional temporary reserves.

Low Q Available Counter Triggers and Latches - NU234, 235

A two-position counter which records the number of queues reserved for
low-speed channel operations currently unoccupied by a channel storage
request.

Low Q Reserved Counter Triggers and Latches - NU314
A two-position counter which records the number of queues currently
reserved for low-speed channel operations.

Low Return Increment Latch - NU234
Latches a data return condition to provide a gate to increment the low
queue available counter.

Temp Reserve Gate Trigger -~ NU316

Allows a queue to be reserved for those operations that require a queue
for the duration of a storage request only, Provides the gate to examine
the low queue reserve criteria for multiplexer channel reserve
operations.

Release High Gate Trigger - NU316
Provides the gate to examine the queue release criteria for a high-speed
channel ending operation.

Release Low Gate Trigger - NU316
Provides the gate to examine the queue release criteria for a low-speed
channel ending operation.

Release Request Trigger - NU318
A request to enter input priority for the purpose of releasing a
previously reserved queue.

Release Response Latch - NU218

Latches a one-cycle response signal from input priority to notify the
CCC that a previously reserved queue has been released.
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Release 2 Trigger 1 and Trigger 2 ~ NU318

Prevents the reset of the release request trigger until two queues have
been released during a release sequence for a high-speed channel
operation in prefetch 2 mode.

Reserve Request Trigger - NU317
A request to enter input priority for the purpose of reserving a queue.

Reserve Response Latch - NU223
Latches a one-cycle response signal from input priority to notify the
CCC that a queue has been reserved.

Reserve 2 Trigger 1 and Trigger 2 - NU317

Prevents the reset of the reserve request trigger until two queues have
been reserved during a reserve sequence for a high~speed channel
operation in prefetch 2 mode.

PPE, Interface Control

Address Gate Check - NT263
Generates a gate of the proper duration to outgate an address check
signal to the PPE when an address check occurs.

Cancel - NT262

Turned on if a cancel is received by the PSCE from the PPE. If a store
operation was initiated by this request, the operation is turned into a
fetch and data is returned to the PPE.

Insert Tag - NT256
Turned on when an insert tag instruction has been requested by the PPE
and remains on until a new PPE instruction is received by the PSCE.

Left/Right - NT257

In Mod 50 mode, this trigger indicates that a single word bit was present
in the request address and is used to outgate the left or right half of a
doubleword to the PPE.

PPE Counter Positions 1, 2, 4, 8 - NT260, 261

A four-position counter used in the generation of interface lines of the
proper duration to the PPE.

PPE Data Check Queue - NT264 ‘

Set when a queue is outgated to the PPE return buffer if a data check
associated with a PPE request was stored in the error queue.

PPE Data Check Unit - NT264
Set when a data check is detected as a queue is outgated to the PPE
return buffer. :

PPE Store - NT256
Set when a store operation has been requested by the PPE. Remains
on until a new PPE instruction has been received by the PSCE.

Pre-Gate Control - NT257
Used to start the gating in Mod 50 mode of the left or right word to the
PPE in anticipation of SLT logic delay.

Program Gate - NT263
Outgates to the PPE, a store protect violate (SPV) signal of the proper
duration when an SPV has been detected.

Request Busy - NT257
Turned on during the receipt of a request from the PPE and remains on
until the return sequence has been completed by the PPE.

Request Counter Control -~ NT257
Indicates that the PPE counter is being stepped because of a request
from the PPE .

Request Input Priority - NT259
Turned on when the proper information is contained in the PPE request
buffer and turned off with a response from input priority.

Request Latch - NT258
Used in Mod 50 mode to remember a plus state request from the PPE.

Response Trigger - NT258
Informs the PPE that the present request has been accepted by the
PSCE.

Return Counter Control ~ NT263
Turned on with the receipt of a response from output priority and used to
control stepping of the PPE counter during the return sequence.

Set Tag - NT256
Set when a set tag operation has been requested by the PPE. Remains
on until a new PPE instruction has been received by the PSCE.

Sync Trigger 1 - NT258
Turned on with the receipt of a request and a clock to synchronize the
request from the PPE to the PSCE clock timing.

Sync Trigger 2 - NT258
Used in conjunction with sync trigger 1 in the final step of synchronizing
the request from PPE.

Test and Set - NT256

Turned on when a test and set instruction has been received by the
PSCE from the PPE and remains on until a new PPE instruction is
received by the PSCE.

PSCE Error Triggers

Refer to Diagram 1-1 in IBM 2091 Processing Unit, Volume 1, Diagnostic
Techniques, FEMDM, Form Y22-6671, for a description of the PSCE error
triggers.
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CPU
Reset
PB

Y NY502

 Check
Reset
PB %

NY502
No

CXR 9
MCW Active

NY505
No

System

Resef§IPL or ©

PSW'Restart

NY521
No

Comp Sw
Any Hard Stop
or Loop

NY522
No

Reset
Repeat
Sw

NY522
No

Reset
Diagnose
or MK Req

NY506
No

Diagnose
MCW Bit 10

NY580

System
Power On

NY505

Objective:

Reset Check Indicators, CPU Controls, On-Line Channels and Control Units.

Yes 1 usec MC
Pulse Test Rotary Sw
Reset Pos
— NY181
Yes 1 usec ~‘ ~.~.
Pulse MC Test PB
Ll . NYI8I
1 usec
E Pulse MC Reset
NY502 P
Yes Program Check Reset System Reset
NF518,
NM367
System Reset
= e to PSCE
NU786
Yes
Yes
Yes
Logout
Running (C21)
Yes Ignore CPU Checks NY506
) Check Reset RComt)urer MSCE
Check Reset ese d Stop Reset
to PSCE NY552, Hard Stop
NP790 NU786 NY580 NY963

DIAGRAM 5-500. SYSTEM, COMPUTER, AND CHECK RESETS
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PROCESS RATE

CPU In Stopped
State

Enter Instruction
Sw Off

NY563

Rate Switch In
Process Pos

NY510

Start PB
NY501

350 ns Pulse
NY503

Ton Start 0 Tgr
(N93)
NM501

Ton Start 1 Tgr(N93)
Tof Start 0 Tgr

NM501

Tof | Step (if on)
(M95)

NM507

Ton Start 2 Tgr(L95)
Tof Start 1 Tgr{N93)

NM503!

Inhibit
Overlap Sw

Off

Ton Overlap Tgr
(N95)
NM507

|

~ On

[

Tof Overlap Tgr
(N95)

NM507

Tof Stop Tgr (N94)
NM531:

Objective:

To put CPU in operating state (rate switch in process,
enter instruction switch off, inhibit overlap switch on or off).

Y

Ton Single Inst
Decode Tgr (M96)

NM511

Ton Stop Decode

Prevents Decode Tar (N96)

of Next Instruction

NM531

Tof Single Inst
Decode Tgr (M%6)

NM511

Start 2 Ton Allows
Inhibit Overlap

MULTI STEP OR INSTR

UCTION STEP

CPU In
Stopped State

Start PB

Tof Start 2 Tgr (L95)

NM505

CPU Now
Operating

350 ns Pulse

NY503

Ton Start O Tgr
(N93)

NM501

Ton Start1 Tgr (N93)
of Start 0 Tgr

NM50.

I

Ton Start 2 Tgr (L95)

NM503

|

NMS501

Tof Start 1 Tgr(N93)

Tof Stop Tgr (N94)
NM531

Tof Manual Tgr
(L94)

NM503

]

Ton | Step (M95)
NM507

Ton | Fetch (D70)
NM5T1

Tof Stop State (M94)
NM513

Tof Start 2 Tgr (L95)
NM505

Ton Single | (M96)
Decode
NM511

Ton Stop Tgr (N94)
NM531

Wait
State (P87)

Decode One

Instruction

|
[

Decode Go Manual
(Blocked)

NP311

Prevents Decode: of
Insn

: Tof Inst
Tof M | Tar(L94 Mode Loop Until
i el UL Stop Button Depressed Fetch Tgr (D70)
NM503 NM511
Ton | Fetch Tgr(D70) Ton Stop State
NM511 Tgr (M94)
NMI115 NM513
Tof Stop
Tof Stop State (M94) Decode (N96)
NM511 NM531
Note:

Any | Array Fetch Tag, Xec B Man Tgr On,
Any Ucndl Int, PPLN Not Empty.
Max Time = 10 ms

Obijective:

To perform instructions at multi or instruction step rate.

1

Ton Stop Decode
Tgr (N96)

NM531

Tof Single Insn
Decode Tgr (M96)

NM5T1

Process One Instruc-|
tion Completely
Including Intr

Yes

NM513
No

Ton Stop State
Tgr (M94)

NM513

Tof Inst Fetch
Tgr (D70)
NM511

Tof Stop Decode
(N96)
NM531

MC Performs SCAN

Operation
Complete

DIAGRAM 5-501.
5-501 (3/68)
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Objective
CPU in Take CPU from operating to stopped state
Operating State

Ton Stop Tgr Disob!e
(N94) Intr Signal
To MC
NM531 St
Tof
350 ns Pulse Start 2 Tgr (L95)
if On
NY 504 KIMB05
[ I — [
Ton St ( CPU Now in )
S St
Decode (N96) opped State

Ton Scan
Delay NMS531
l NM531
\.d
Reset Scan & B
O
NM531

®
S Ton
can Stop Stat M94
Delay No | 2 | top State Tgr (M94)
Timeout NM513
NM531 I
Yes L ]
CRT Tof
| Insn Fetch T
Disp Sw In Yes | nsn Fetch Tgr (D70)
CPU Regs Pos NM5T1
NM531 I
No
Tof
CRT Insn Stop Decode (N96)
Disp Sw In Yes | Addr Compare Yes " ]
Stor Ctrl Regs and Stop NM531
Pos
NM531 l
No
Tof
Tetu Restart Tgr (N93)
Stop Tgr Yes '
CPU Diagnose NM515
in stopped NM531 l
State
No
Ton
MC Scan Manual Tgr (L94)
Operation No Scan d
Diagram NM503
5-513 NM531
Note!
Any | Array Fetch Tag, Xec B Man Tgr On,
Any Ucndl Int, PPLN Not Empty. CPU Yes $
Max Time = 10 ms Reset
NM531
No
Yes
Hard Stop Controls Ext MK
NM531
I 0 No )
FLP Error __| q“" ::ZIC Clock
; I
'(I':g796e;rs : OR HS Tgrs Distribution
~ =t OR Ton Frame 08
Frame 06 __| — Frame
s 06
FLP L Pulses
Frame
06
FXP Error | All A
rror __] | 2 -Allow N -T0
Triggers : OR ] (Typical FLP
(=14) wded OR Ton Clock Gate)
Frame 08 __] Frame
; 08
T FXP
i Frame
- 08 A
MSCE Error 1| & L . 2 -Allow S -T0
Triggers ! ¢ (Typical FXP
(m34) = i e Ton Clock Gate)
F 10 - Frame
rame ] 10
S SCE
_— (Note 1 -L0
B -Allow A -T0
|-Box Error _ (Typical MSCE
figgers | R OR Clock Gate)
(=17) . Frame
Frame 10 __| 10 Machine Check
— Signal To |-Box il
Maintenance
Console Frame
il i 10 &
PSCE Error = 5 -Allow -T0
frigges T i (Typical 1-Box
i : ™ PSCE Clock Gate)
Frame 04 — E
o rror
Controls
L (Note 1)
Note 1: .
MSCE returns error signals to PSCE when the error is associated with a PSCE
request. PSCE causes hard-stop when error is associated with |-Box.
FLP, FXP operation.
Note 2: .
AT Automatic Operation, the portion of MSCE necessary to do logout continues
Lyoning

DIAGRAM 5-502. STOP SEQUENCE
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Objective:

To operate in single cycle or single pulse mode, in and out of overlap.

CPU in Stopped State

Start PB
NY501
Tof SC 2
350 ns Pulse NMs41
NY503
Ton Overlap Tgr Off Inhibit
Manual Tgr On (L94) (N95) ‘ Overlap Sw
NM507|
NM503
Ton | Fetch (D70) Tof Overlap Tgr
Ton Start 0 (N93) Tof Stop State (M94) (N95)
NM501 NM511 NM507
Ton Start 1 (N93) Ton | Fetch (D70)
Tof Start 0 (N93) Tof Stop State (M94)
Tof Start 2 Tgr (L95) oTatep dlale
NM501 Single Pulse Ton Single |
First Depression of Decode (M96)
NM505 Start Key NM511
Ton FLA M/D
SC Rate Tgr (N97)
NM509 l A 1
CPU in Operating Decode.One
State Instruction
Allow State 0
Ton Start 2 (L95)
Ton SC 2
Tof Start 1 (N93)
Tof Stop
NM503 Ton Stop Decode
[ (N96) NM531
Tof Single | Decode
el NM511
Ton SC 1 (L96)
NM541
Process One Instruc-
1 tion Completely In-
cluding All Intr
4
Ton Hard Stop
NM54] >
Stop PB PSW Restart i Subsequent Key NM513
PB IPL and Chan Rel s dand Depressions No
¥
i NM527 NY501
Ton Stop State (M94)
[ NM513
Tof Insn Fetch (D70)
NM511
Ton SP 1 Tgr (N93)
Ton Block Pulse Tgr
Tof Stop Decode
NM547! (N96)
NM531
Ton SP 2 Tgr (N93)
Tof SP 1 Tgr
NM547
Single Pulse
Rate Switch FLA M/D L l
%43
Single Cycle No Tof M/D SC Tgr
¢ (M97)
NM543
Ton M/D SC Tgr
(M97) Notes:
Ton M/D SP Tgr S
NM543 (N93) 1. A scan is automatically performed for each
NM547 depressio? of f!\e start PB after each clock
cycle or itergtion )
l ] B 2. Any | Array Fetch Tag, Execute B Man Tgr.
z On, Any Ucndl Intr, PPLN Not Empty
Ton MSCE Single T'on I Box Ton FXA Ton FLA Allow Single Pulse
Pulse Tgr Single Pulse Tgr Single Pulse Tgr Single Pulse Tgr in FLA M/D (N93) -
NP803
NV 950 NP791 NH771 NF930 NM547
1 Clock Cycle in 1 Clock Cycle 1 Clock Cycle l Clock Cycle Block Single Pulse
MSCE Tof MSCE SP in | Box in FXA Box in FLA Box to FXA, | Box,MSCE
Tgr Tof | Box SP Tgr Tof FXA SP Tgr Tof FLA SP Tgr
NV 950 NP791 NH771 NF930 NM547!

DIAGRAM 5-503. SINGLE CYCLE OPERATION (SHEET 1 OF 2)
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IOb'ecﬁve:

Return system clock to normal after single
cycle or single pulse operation.

]

Ton Stop Tgr (N94)

NM531

ate Switch
in SC or SP Pos
Single Pulse
Mode

FLA
M/D SC Ton FLA M/D SC
Tgr (M97)
Rate Tgr On
NM543

FLA M/D
Completed in

Tof FLA M/D SC Tgr Pseudo SC Mode

Tof FLA M/D SC

Rate Tgr (N97)

NM543
Insn
Addr C ~
and Sovr:;mre This Tgr on Allows
Ton Pseudo Auto Tgr iﬁomg‘sau(sl P:ITes
ru ulse
Every 6 Cycles)
NM545 J
Tof SC1 (L96)
Ton SP1 Tgr NM541
Ton SP2 Tgr
NM547
Tof Pseudo

Auto Tgr (C36)

NM545
Yes T
NM513 Tof Hard Stop Allovs Normal
Tgrs (C36) Continuous Clock
o g Pulses in CPU
NM551
Ton Stop State (M94)
NMS513 Tof SP1
Tof SP2
NM547

Note: CPU in
ote:
Any | Array Fefc ag, Execute B Man ar On, S opped State

Any Ucndl Int, PPLN Not Empty.
Max Time = 10 ms.

|

DIAGRAM 5-503. SINGLE CYCLE OPERATION (SHEET 2 OF 2)
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Single Register Display, Data Flow

Reset all but

Word Counter

-
NYO070

128 |64 [ 3216 T e J4a]2 T

OR 128 and 1
P Turn
OR |off 128 }_»
Turn
OR off 1
NY075

Reset Wd Ctr

Pseudo

Address 950 ns
BJ
Sheet 2 Single Reg # SS 2
Display Tgr
[ A Dm - N Y036
+— OR Reset Scan Ring 2
+— T
NYO019
— or Scan Mode

Objective:

Display in CBR the contents of a GPR, an FPR, or an unaddressable register.

Single Reg Display Tgr

Single Register Display

‘ Start ’

Display PB
NY500

350 Ns Pulse A
NY503

Display Pulse
NY542

Stor/Di
Rotary

CPU

Stopped

sp

Unadr Reg

HOD Scan Bus
High 0-15 Convert| Out Gates
4 DecoderA-J_]éq SLT to
ASLT
NYO073 Select NY989-999
Gates )
8 i CPE, MSCE, PSCE
-8 b Low 0-15
4u ecoden—]é.
NYO076
NY073
Scan Mode e
Triggers
l Buses
Console
Indicators
Log Word Select Gates
NY965-989
CC4
B Cycle o Gate Log Bus to CBR I Log Bus

. T-—»x

i
CBR o
A Clear CBR NY101
CC3 (+8P) 63

NY232

GPR, FPR

Single Register
Display

NY530

Single Reg Display
Interlock

NY531

Single Reg Display
Tor

‘NY531

Scan Mode
NYO11

Reset Scan (AO1)
Ring

NYO019
Reset Word Counter
(con)

NYO036

[—J

Addr from CAR

DIAGRAM 5-504. DISPLAY IN CBR (SHEET 1 OF 3)

5-504 (1 of 3)

Display Reg/Pseudo
Address

NY530

Pseudo Adr Gate
and Translate

NY215

Word Counter Out
OR

NY078

CounterBit|Powering

NYO007

Indicator Word Ctr
Decode

NY073

Scan Select Gates

NY987,988

|

Ctrl Gates Scan Bus

Scan Select Lines
tolCPE, PSCE.Gate
Data to Scan Bus

to Log Bus
NY965-986 NY989.999)
Gate Log Bus
Log Bus to CBR
NY600-955 NY232,141
CBR
NY101-136

Display
Completed



Pseudo Address Generation for Single Register Display

Input Output (Pseudo Address)
Sel Address Keys HO Digit LO Digit
Reg | 28 ] 29 | 30 [ 3T [ Hex 128 | 641 3216 [ 8] 4] 2T ] Hex
0 0 0 0|0 0 0 0 0]o0 (o)1 [ 5] L [ 07
Displ 23 2 0 0 1 0 2 0 0 0|0 110/]0]0 08
isplay e
iy Rate Sw Not on Process 4 o[ 1[o]o]4 o Jof oo Jif[ofof1] os
\ J— 350 ns  MC Test Sw Not on Process = @ 6 0 ! 110 6 'O 0 ojo 1]0[1 [0 OA
I s Display Pulse
\ 0 0 0 0|0 0 0 0 1-10 1 1 j0 10 2€
NY503 1 0 0 0 1 1 0 0 110 1 1101 2D
2 0 0 1 0 2 0 0 1 0 1 1{1]0 2E
i 3lojlofl1]|1]3 o Jo | 1o frjafr]] =
4 0 1 0|0 4 0 0 1 1 ofo0f0]|O 30
] 0 1 0 1 D 0 0 1 1 0] 0] 0|1 31
< 6 0 1 1 0 6 0 0 1 1 o 0] 1|0 32
Ol 7zl o]l f1|[1 |7 o fof 1|1 Jojol1]1] 33
8 1 0 0 0 8 0 0 1 1 oj1{0]0 34
: 9 1 0 0 1 9 1 0| 1|01 35
Store/Display Sw CPU Stopped Sln.gle 0 ol 1
OR Reg Display 10l 1]oj1]o] A 0o o] 1|1 ]o]1]1]0o]f 36
Storage J — A N B nl 1ol ]| B o ol 1] ol ]| a7
12 1 1 0 0 (& 0 0 1 1 1 0l 0|0 38
Gen Regs Unadrbl R
e S Sheet 1 13| 1| 1]o]| 1| D o o] 1|[1v]1]o]o]1| 3
; AV OR NY531 4] 1] 0:] E o Jo| 1|1 [1]of1]o]f 3a
' sl | ] F o ol 1|1 |i]of1]|1] 3
Single Reg Display Tgr } i
Console Address Keys CAR 24 ;
++ ¢+ A 128 =\ [
= " Display Pseudo Address 8 3l
CAR 25
P
CAR A 64
8 31
- Display FPR Address “ Fal
A CAR 26
— L J A
L oR }—22
N ]
Display GPR Addi
A isplay ress N CAR 27
2 A 16 Pseudo
NY530 OR Address
Output
CAR 28 AN_CAR 28
. 7
o OR 2
Sheet 1
CAR 29 AN_CAR 29
A
4
— OR
CAR 30 /N _CAR 30
A
OR -
cAR 31 AN _CAR 31
Display Pseudo Address A ]
OR
s
l FPR Address Translator _] NY213
OR
| T
‘29 N
| ] " |
|3 8 4
l N
l OE N I
| T
—
| Display FPR Address I
I A HH
N
l NY2]34 J
| GPR Address Translator l
s
| A 16
OR |
| —
-
| 2 L] s
l 29 OE N
1
| - | .
' A
[ |
I :— A I 2
30 i
| | |
1 Display GPR Address |
| A ]
: 31
I NY213

DIAGRAM 5-504. DISPLAY IN CBR (SHEET 2 OF 3)
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Obie.cﬁve:
Display in CBR the contents of a selected storage location.

Storage Display In CBR

Store/Display Sw Fetch Test
4 Storage Fetch Command Starf'Access
Fetch Request e CC4 A Trigger Request Tgr Console Address Keys
Unadrbl R -]
=y OR NY542 FL= <AL m= ¥ # _______ ()
A
CE3 (A31) (A32) 8 31
E Console Reset |OR B l g
NY530 NY231 NY231 CAR NYZ-m
Display Key 350 ns Display Manual Fetch 8 (+3P) 3]‘
e Pulse FL N
[rovsoo | °° ] or B
= Console Reset — Command
FiF s OR Command Interlock
cc4 NY542 Reply [A] " >
2 MC Request MSM
Cycle Out >
o e
Log cc2 NY542 MSCE Response B
SPAD 8 g 1] A
Buffer Busy T
NY173 rNY173 Start Access Tgr RIS SPY. (O
cCc1 _|A FL A
- 7 |
Cycle Out CC4 Y v 231
‘ FL™ -
fe— 500 ns le— 500 ns ] Not Buffer Busy NY231 _—l MSCE
Console Clock 1TefaTa 2] [T 1 1]2]3]4 - (A34) L
* Fetch Tgr
A. Display Pulse S50.ns Y231 N Fetch (Not Store) )
A K-4 CC4 FL-
B. Manual Fetch Tgr
E Console Reset (A33)
C. Start Access Tgr B.G-k-4 3 IOR
. NY 231
D. Request Tgr C-1 {
G2l K-4 .
E. Buffer Busy Tgr DIG Console Request (Memory Display Return Ctrl)
B.F- : <
F. Fetch Tgr B-G-E-4 J L MC Request 125 ns CDBI s
G. Command Intlk C-2 8 Not Diagriose A 2ink Tag ) Gate CDBI to CBR )I(
H. MSCE Response Y237 23
J. DIG Con Req J
CBR s
R Clear CBR NY 101
K. Cycle Out Tgr 0 (+8P) 3
NY232

*Asynchronous Signal

Storage Display

Console Address
Keys (Z92)
Cycle Out Tof: Start Access
Tgr On (A34) Tgr (A31)
NY231
CAR Lines 8-31 i
Hot to MSCE CAR (Y92)
NY201 Ton Manual Fetch
Tgr (A33) MSCE Response
NY542 NY963

Tof: Request Tgr

Cmnd Intlk NY231
Tgr On —-L
Data In Gate Resets the CBR
Console Request (TD0-125) and gate
CDBI to CBR
Fetch Command NY231

NY231

Tof: Fetch Tgr

(A33)
Ton: Fetch Tgr,
350 ns Pulse A Start Access Tgr skl
(A31)
NY 503 NY231
Ton: Cycle Out
3 Tgr (A34)
Toni Request Tgr, MC Reg MSM NY231
Display Pulse Bfr Busy Tgr
NY 542 NY23] NY96

Tof: Man Fetch
Tgr, Bfr Busy Tgr

See Single
Regist: :
Dei?;aeyr Stor/Disp ;;:1 Cmnd Intlk NY 542,231
Flow Chart Rabary
(Sheet 1) NY530 NY 542
Storage Tof: Cmnd Intlk
Tgr
NY542

Display

Completed

DIAGRAM 5-504.  DISPLAY IN CBR (SHEET 3 OF 3)
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Store Into GPR or FPR

Store Key
| | 350 ns Console Address Keys Console Data Keys
NY500
b 4 S5 o Rf= s e - (1)
8 31 0 63
NY503 T I
- Sforybisplcy Sw
CAR CBR mam
: PG| NY101 PG
Storage  Unadrbl 8 (+3P) 31 . 0 (+8P) —&3 .
Gen Regs Regs
C 24 —1—31 Log Gate
FLP Regs (Cannot CBR Out
‘ Store) spaDsg | A N MC Out Bus MAINTENANCE
CONSOLE
Man GPR -
Stop State L o _| [
eilioodeil Load Tgr Set GPR MSCE
Sto B ¥ PH Ingate
to Butt
usion Clk Latch
e { g Gate CBR to SBO Gate CBR
etc Gate CBR to SBO 0-63 to
NM527 1 oFxeF S00 0
Allow one CPU N SBO )
Clock Cycle ( X
if in Single L
Cycle Mode
Set Sink Addr For FXB F (011110) g%*]eff’o
Man FPR ¥ | i FXBF
Load Tgr Gate CAR
A .
PH é‘? 30 to FLR
Clk ecoder
] Set Sink Addr For FLB1 (010001) Gate SBO
Fetch CBR e I
etc [ FLB1 0-63
NM527 P oFLe
1 UNIT
| Fxp/veL FLA I
FXB F FLB 1
0 (+4P) 3l @ 0 (+8P) 63
Y : ‘ Common Data Bus
1 ni Fi Point R
16 Ingat 4 ti int Regist
General Purpose Registers @ (16) L?::hi_\s Address (4) oating Point Registers
0 (+4P) 31 Decoder 0 (+8P) 63
Objective:
Store data from CBR
M into a selected G_—W
‘ Start ’
Console Address
Keys 28-31
L 157 Console Fetch MC
NY299 Data Keys Data for FXB F
> NY191-198 NM527
CAR 28-31
(Y92)
. NY500 CBR Ton MC
NY207,210 Return Sync
NY101-136 NV746
350 ns
Pulse B Convert Addr
o to ASLT MC Retn Bit l
Gate MC to AS Posl
NY964 Data to SBO (N121)
].___— NV400-495 NW703
Gen Sink
Gate SBO Addr For FXB F
;\/}onE Ld GPR to FXB F AS Pos 8 (Q121)
X
NK513 NW765-767
NK575
Stop
State Lth On
(M94)
Gate FXB F MC Rtn Bit
L Gr e CPA Adder A_ in AS Pos 9
Latches
B NW773
NG901 NH371-427
Store J
Pulse
NY504 I
GPR's
Ton Man Gate
NG103-387 Sto Tof SBO to
Latch FXB F
i NM529 NW773
Rotary
Tof Man
GPR Ld Tgr
N9.
utputs Gated by Ton Man (N93)
Ring Tgrs GPR Ld Tgr (N93) NM527

NM535-537.

NM527

DIAGRAM 5-505. STORE (SHEET 1 OF 3)

Store
Completed
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Store Into FPR

350 ns Pulse B

NY503

Stop
State Lthon'
(M94)

Store Pulse

NY504

Store/Disp
Rotary Sw

NM527

Ton Man FLR Ld Tgr,
(N93)

Outputs Gated By NM527
M Ring Tgrs

Console Address
Keys 29, 30 (292)

NY299

CAR29, 30 (Y92)

NY207,210

Convert Addr to
ASLT

NY964

L
g

FLR Ig Controls

NM571
NQ531

Objective:

Store data from CBR into a selected FLR.

Console Data Keys

NY191-198

CBR

NY101-136

Gate MC Data to
SBO

NV400-495

FLBI

Ton CDB to FLR 'X'

NQ532-535

Man Gate FLBI to
CDB

NQ507

Gate CDB to FLR
|XI
NQ404-405
NQ424-425

FLR's

DIAGRAM 5-505. STORE (SHEET 2 of 3)

5-505 (2 of 3)

‘ Store Complefed’

Fetch MC Data for
FLBI

NM527

Ton MC Rtn Sync

NV746

MC Rtn Bit to AS
Pos 1 (N121)

NW703

L
)

Gen Sink Addr for
FLB1 AS Pos 8
(Q121)

NW765-767

MC Rtn Bit in AS
Pos 9

Nw773

Gate SBO to FLB1

NQé41




Store Into Storage

Store/Display Sw

Man Store

Console Address Keys

MSCE

See Sheets l Stop State Lth | G le Data K
1and 2 Storage l e T e
B Sto Buttor, A | PH —{ Initialize Instruction Array + + ______
' Clk if CPU is in Stop State
FLP Regs Unadrbl Regs NM527
(Cannot Store) | NY542 I
I UNIT
NY330 L NM527 CBR
Store 350 ns e ——— e I —' 0 (+8P)
L_pl ss CCl1B I
NY500 Not Reverse Parity Mode A SEUER Paclty X
NY503 l
= cca2s . ¥ 64
Manual Store PB Update CBR Parity @ Gate
A Not RPM CBR Out
Store Test "_‘NY232
Manual Store cc4
FL Log Store]| op ot & Start Access Request Tar MC Request MSM,_
L _J L]
Command A FL™ [a31 CC1 A FL™ [A32
[cc2 e cc3
NY542 Console Reset OR
NY231 NY231
MSCE Response
‘L o Command Interlock Not Buffer Busy -
AR FL
Buffer Busy
cel | A FL A
NY542 —
Cycle Out CC4_j_4 NY231
=] e
Lo fass NY231
- Log \ Eefch Tor Fetch
c 4 { FL A33 The inactive
NY231  spapg | A state of this
Command Reply Console Reset line tells the
OR MSCE to perform
Start Access NY231 a store operation

Store Into Storage

( Start )

Stor/Disp
Rotary Sw
Set to
Storage

350 ns Pulse

NY503

Stop Tgr Stop State
(N94)

NY523

Reinitialize | Array
(See Diagram 5-5)
NM527

Manual Store (N93)

NY542

e

—

Store Command

NY542

Start Access (A31)

NY231

Buffer Busy

NY231

Request Tgr (A32)

NY231

e

Command Intlk

NY542

1
T

MSCE Response

NY963

Tof Request Tgr (A32)

NY231

Ton Cycle Out
Tgr (A34)

NY231

Command Reply

NY173

]

MC Request MSM

NY963, NV742

Reset CBR Par

Update CBR Par

NY232

NY165

DIAGRAM 5-505. STORE (SHEET 3 OF 3)

Fetch Tgr = Store
MSCE

NY231

L |

[ ]

Tof Manual
Store (N93)

NY542

Tof Buffer Busy

NY231

Tof Command Intlk

NY542

‘ Store Complete ’

Obijective:
Store contents of CBR into MWS or EMS .

Console Address Keys

CAR

NY201

Gate MC Addr Bits

NWO000, NW023

—

Console Data Keys

Gate CBR Out

CXR Out)

H»- MSCE

]CBR

NYI101

Gate Data To SBI

NV788, NV090

(3/68) 5-505 (3 of 3)



CSeticPp

X
L TR RE 1 %
a5 - NY500

Stop
State (M94) No

Stop Tgr

Ton IC Tgr (N93)

NM521

Ton M1

NMS537, NM535

Ton Temp 1 Fetch
Tag Tof Loop Mode
(If On)

NM525

Tof M1
Ton M2

NM537

Fetch MC Data For
Temp 1

NM525

MC Return

NV746

MC Return AS
Pos 1 (N121)

NW703

‘ Set PSW )

S.e' PSW PB

o ARESTR

NY500

S—

Objective:

Set IC - Set CBR bits 40-63 into address portion of PSW.
Set PSW - Set CBR bits 0-63 into PSW.

S fo\
State (M94) No

Stop Tgr

Ton PSW Tgr (N93)

NM521

DIAGRAM 5-506. SET IC, SET PSW

5-506

i
:

Gen Sink Addr
AS Pos 8

NW767

Data SBO AS Pos 9 p=—

NV400, NV495

Ingate Temp 1

NM177

Gate SBO -»UB, LB,
AQOC, IR

NM427

Ton M3

NM523
Tof M2/

NM535

e

Console Data Keys

Console Buffer Reg

-Gate CBR
Out
(CXR Out)

NY232

I
I
|
|
l
|
! NY101
|
l
I
|

Gate Temp 1 To
PSW Reg

Ton Initial
Fetch T (D71)

NM523

Set Op Reg Empty

NN241

Tof M3

NM537

Tof IC Tgr
Tof PSW Tgr (N93)

NM521

‘ Complete ’




350 ns Pulse A

NY503

IPL Pulse

NY507

Reset

Generate System

NY521

Ton IPL Latch
Local or Remote

DIAGRAM 5-507.

Chan N Generates Reset
for Chan, Devices, and
CU's, then Generates
Dummy CCW: Command
Addr = 8; Data Addr = 0;
Count =24; Read Command;
CC and SLI Flags

Selected Unit Reads
3 Dbl Wds Into Stor
Loc 0, 8, 16

Channel
Release

Ton IPL Tgr
Ton Set PSW
Ton Set IC (N93)

NM521

Ton M1 NM535

Ton Temp 1
Fth Tag (F74) NN20T

Tof Loop Mode (E102)
NMO087
Fetch to PPLN3
for Temp 1
NL601-619

NY507
IPL Unit and Chan Load Light
Select
AL NY553
Unit and Chan
Address to PSCE IPL to PSCE
NY507
NU173 - 250 NU173

I

Chan

PSCE Reserves Q
and lIssues IPL to

Diagram 5-408

INITIAL PROGRAM LOAD

Tof M1
Ton M2

NM535

Storage Loc 0
Returns: ISR=Templ

Gate SBO to UB,
LB, AOC, IR,
Temp 1

NM427

Objectives:
Toad 3 double words into MWS starting at location 00000
by use of load pushbutton .

Tof M2
Ton M3

NM535

Ton Init Fth Tgr (D71)
Gate Temp 1 to

PSW Reg

Ton Start 0 (N93)

NM523
Set Op Reg Empty
Ton Man Funct Tof Lth
NM525

Tof IPL Tgr
Tof Set PSW
Tof Set IC

NM521

Tof Start 0
Ton Start 1 (N93)

NM503

Tof IPL Latch Stop with MC Load
MC Light On
NM551
Tof Start 1
NM503

No

Rate Sw
on Process

Ton Start 2 (L95) IPL Completed

NM503

Tof Man Tgr (L94)
NM503

Tof Stop State (M94)

Ton Insn Fth (D70)
NM511

5-507



( Start ’

350 ns Pulse A

NY503

PSW Restart Pulse

NY52

1

Generate System
Reset

NY52

1

Ton IPL

Ton Set PSW

Ton Set IC

(Misc Manual N93)
NM521

Ton M1

NM535

Objectives:
1. Fetch PSW to | Box from MWS location 00000.

2%

Initialize | Box from this PSW and start processing .

Tof M1
Ton M2

NM535

Storage Loc 0
Returns ISR =Temp 1

Gate SBO to UB,
LB, AOC, IR,
Temp 1

NM427

Tof M2
Ton M3

NM535

Ton Init Fth Tgr (D71)
Temp 1 to PSW Reg
Ton Start 0

(Misc Manual N93)

NM523

Set Op Reg Empty
Ton Man Funct Ton
Lth

NM525

Ton Temp 1 Fth
Tag (F74)

Tof Loop Mode
(E102)

Fetch to Ppln 3
Adr 00000

NN201

NMO087

NL601-619

Tof IPL Tgr
Tof Set PSW
Tof Set IC

NM521

Tof Start 0

Ton Start 1

(Misc Manual N93)
NM503

DIAGRAM 5-508. PSW RESTART

5-508

(3/68)

Ton Start 2 (L95)

Tof Start 1

(Misc Manual N93)

Ton Insn Fetch
NM503

Instruction Processing
Now Continues Under
Control of the Rate
Rotary Sw

Operation
Completed



‘ Start ’

Start

NY501

Start
Pulse

350 ns

NYS503

Ton Start O
(N93)

NM501

@

Ton St1
Tof StO

(N93)

NM501

No
Yes

Tor

Ton SC2

NM541

Ton St2 (L95)
Tof St1 (N93)

NMS503
Tof
Stop Tgr (N94)
NM531

No
Yes

(L94)

Tof Manual

NM503

le————

Objectives:

1. Execute instruction left justified in CBR.

2. Execute instruction in storage location specified by CBR 40-63.

Ton Repeat
Insn Tgr (N93)

NM509

Ton Set IC
(N93)

NM511, 521

Perform Set

IC. See Set IC
Diagram 5-506
Initial Fth Is Done
From Adr in CBR
40-63

No

Yes

Ton SC1 (L96)
Tof SC2
Ton Hard
Stop Tgrs

NM541

-

Ton
Restart

NM523, 515

Buffer

Tof Repeat
(N93)

NM509

Ton Insn
Fetch (D70)

NM511, 115

- —

Tof Stop
State (M94)

NM511, 513

Tof Start 2
(L95)

NM511, 505

R

—

AR

Ton Single |
Decode (M96)

NM511

End of 1st Start
PB Depression in
SC Mode. Fur-
ther Start Pulses
Cause Execution
One Cycle ot a
Time. See
Diagram 5-503

| Box Decode
Insn in Op Reg

Ton Stop
Decode (N96)

NM531

Tof Insn Fth
(D70)

NM511

Tof Single |
Decode (M9%6)

NMS51T, 115

Complete
Processing Insn

Any
| Array
Fth Tog (F70)
On

Any
Uendl
Interrupt

Ppin
Empty (N77)

1

Ton Stop
State (M94)

NM513

Tof Stop
Decode (N96)

NM531

Ton Stop
(N94)

NM505, 531

Ton Start 0 (N93)
(Restart Cond)

NM505, 501

b=

I

100 MS Delay

NY510

[P |

Ton Ent Insn
Tgr (N93)

NM509

Ton M1

NMS5T1

]

Ton NIAT (E73)
Reset IR Tof Loop
Mode (E102)

Ton Temp
1 Fth Tgr (D72)
Ton Temp
1 Fth Tag (F74)

Set Op
Reg Empty
Tof M1
Ton M2

Fth MC Data
For Temp 1 -

NM525

See Set PSW
Diagram 5-506
For Data Flow
CBR to Temp 1

P S S

.
-

[

No

Gate SBO to
Op Reg
NM211, 215

Ton Man Fn
Tof Lth

NM525

Tof Temp 1
Fth Tag

NM201

Tof Temp 1
Fth Tgr

NN213, 205

Tof Ent
lnsn Tgr

NM509

Tof M2

NM525

DIAGRAM 5-509. ENTER INSTRUCTION

5-509



Address Compare
Switch Position

Start Key Action

Address Compare Condition

Action on Compare
Condition

Action on CPC
Equals 0

PROCESS

Insn

Soft Stop MSCE Store

PSCE

Normal CPU Start

MC Addr Keys Equal
Address of Insn in
Op Register

Scope Sync Only

MC Addr Keys Equal MSCE
Storage Address on Store
Operation (Can be MWS or
EMS Req)

PSCE Address Keys Equal Any
Address Passing Through PSCE

Scope Sync and
Normal Stop

CPC not Loaded
or Stepped

Insn

CPC Hard

MSCE Store
Stop

PSCE

Insn

CPC Loop MSCE Store

PSCE

Computer Reset, *
Set CPC/MCW
Counter from

CPC Switches, Load
PSW Operation,
Start

MC Addr Keys Equal Address
of Insn in Op Reg

MC Addr Keys Equal MSCE
Storage Address on Store
Operation (Can be MWS or
EMS Req)

PSCE Address Keys Equal Any
Address Passing Through PSCE

MC Addr Keys Equal Address
of Insn in Op Reg

MC Addr Keys Equal MSCE
Storage Address on Store
Operation (Can be MWS or
EMS Req)

PSCE Address Keys Equal
Any Address Passing Through
PSCE

Scope Sync, Start
Stepping CPC/MCW
Counter (OneStep
per CPU Cycle)

Hard Stop

Hard Stop, Computer
Reset*, Set CPC/
MCW Counter from
CPC Switches, Load
PSW Operation,
Start

*On PSCE switch positions, PSCE is also reset.

DIAGRAM 5-510. ADDRESS COMPARE (SHEET 1 OF 2)

5-510 (1 of 2) (3/68)




Objective: To show the Address Compare
function of the MC.

‘ Addr Compare ) l J l l
Tof Ton
Ton Start 1(N93) gfop Stop Ton Addr
Tof Start 0 (L‘\’;i) (N94) Comp HS
NM511 NM531 NM533
Tof Ton Sfop Ton All
ig’” Start 2 Piscods HS Tors
) (N96) (C36-39)
NY501 NM511 NM505, 531 NP787-793
S L Process Tof
tart Force the Insn Fth
Pulse Loop Program (D70)
NY503 NM509 NM511
Ton
Start 2 (L95)
Tof
Start 1 (N93)
NM503
L
Tof Gate LB MSM
Stop to Selected
(N94) Addr Comp Store
NM531 NM573
i
Ton Gate UB EMS
Start to Addr Comp Selected
Delay
NY563 NM573
Yes
il Lol
Ton Compare LB or UB
Ton Del Set IC 8-24 and IR 25-30 glo'\rxzc;\edjfxi
B (N93) with MC Addr Keys r Keys
NY173 NMS511, 521 £=30 NW093
NM561-573
Ton
Stop
Step Ton Equal
qua State
SPAD M1 No (M94)
NY173 NM513
Yes
Do Set IC Some Addr Tof Stop
(See Diagram 5-504 Compare Decode
for Details) Equal (N96)
NM574 NM505,531
Ton Add ‘ Complete ’
Ton Man C?)r:np d SIRLS MSCE
Computer Reset Fn Tof Lth S Addr Comp
NY522 NM525,507 NM533 NV930
Compare
;Z:ce 2;:5‘10 Yes PSCE Addr
& Add
Loop All Boxes A geys r
us
NM509
No
;Of Ic Start
Start ([ijt93) Count
NY522 NM521 NY227
: Ton
Load CPC Insn Fth CPC =0 Yes
From Sw (D70)
NY522 NM511
No
— L———J
Count CPC PSCE
Ui Down 1 Addr Comp
Start 0 Per Cycle
(N93) NV930
NM501

' 3/68) 5-510 (2 of 2)
DIAGRAM 5-510. ADDRESS COMPARE (SHEET 2 OF2)



Start Test PB

NY540

Fetch Command

NY542

Storage
Test Sw

Store Command

NY542

Objective:

To manually load or fetch data to or from part or all of MWS or EMS and to check parity of such data.

Console Address
Keys

Start Access (A31)

NY231

CAR

NY201

Ton Buffer Busy

NY231

Beat

Ton Request Tgr
(A32)

NY231

Command Reply

NY173

MC Request MSM
NY963
NV742|

Ton Command Intlk

NY542

MSCE Response

NY963

Tof Request Tgr
(A32)

NY231

|

Ton Cycle Out

On Fetch Op Gate

Console
Data Keys
L.
!
Gate CBR Out
(CXROut) CBR
NY232} NY101
Gate Data to SBI
NY788
NV090
Storage
———————— Test Stop SW
NY540
~ Inhibit Yes
Stop om Error

Pos

Stop
on Compare
Pos

CBR
Equals CXR

End Test

Stop on
No Compare
Pos

CBR
Equals CXR

Stop on " No
Parity Error F;am‘y
Pos rror

CBR
Equals CXR

Parity Error
No Compare
Pos

(A34) CDBI to CBR End Test
NY231 NY231
Addr Up By BSM CAR s
Increment Sw Above MWS
NY541
Process
Increment CAR By Incr CAR By
1 Dbl Wd Storage Interleave ‘
Amount Reset CAR
NY209 NY209)
N Y209

Note:

On compare or no compare, comparand is set into CBR and then set into CXR before test is begun.

DIAGRAM 5-511. STORAGE TEST

(3/68)

5-511



Logout Data Flow

Console Console Data Keys Console Address Keys
Indicators
l 0 72 8 31
Set to 128 (Bit 24) Increment by 8 (Bit 28)
24 28
2000 Ind Lines From CPE, MSCE , PSCE 7201
GAR NY201
. 8 (+3P) 3]
Log Buses From CPE,MSCE,PSCE T
2l7 Console Adr Bus Out To MSCE
—
Word Ctr Log Word Pseudo
P Select Address
Gates Generator
Log Bus
72
|
CBR R
(0-63+8P) NY 101 Reveise
i CDBO To MSCE
e o 4 i ] ee P bl PG |—72 -
P-Bits
0 63 64
X
Bytes Gated by SPAD Ctr 64
X X X Blank or
. X X X : X X *Generate
s | & s i
§ § § ¢
=
CXR (0-63+8P) NY 101 Byte Digit sl
0 l 1 l 2 l 3 1 4 L 5 l 6 l 7 T P Select Select Tramslator
0 63
T
X
| .
Tape
Unit
ICPC Rotary
Switches
Selector Tape
Channel Control
LOG/SCAN CONTROLS Unit
CPC/MCW i
Com Log Ring - 6Tgrs
ik Counter SPAD Ctr - 4Tgrs
Word Ctr -  8Tgrs MC 2250
Scan Ring - 18Tgrs Interface Display
Command Ctr - 3 Tgrs Switch Unit
Format Ring - 16Tgrs
Byte Ctr - 3Tgrs
Buffer Addr Ctr - 12 Tgrs
Ext Mach Chk (from PSCE) Inhibit Stor Req on
Ext Mach Chk
Word Ctr Equals High 1 A
Storage Access Controls, Logout
Logout 1 Manual Store Store Test CC4
(LR4)
Store Command
Not Logout 2 L Request MC Request (To MSCE)
> Start Access
Not Last Word Logged A x - OR . F_ OR
| A
A2 | Command NY 542
Not Logout 5 @ Interlock NY 542
NY080 E i il R MSCE Response
(From MSCE)
* |nhibit Log Adr Ste | I
nhibit Log P N N
u NY 542
Loy r-—| l—:— Buffer Busy
A N A A
SPAD 8 CC2 Command Reply CC2 -
NY173 NY173 Cycle el
NY231
Gate CBR Out Out " Fetch Fetch
e T e (To MSCE)
FL
Gate CXR Out s
Console Reset
cCl
NY23] NY231 \
This line inactive ccuses-k
d the MSCE to perform a
- store operation
= A /Advance CAR
Log Log A
oot nat b i —  SPAD
A SPADL Counter cc4
(:) Start Access | Cr | Outputs Y 209
"Step SPAD Counter * Inhibit Log Adr Step
Not SPAD 8 I =
- Store Completed (LR5) 1-Up
o OR Word Counter
Start Access CcCl A LR1 A j‘
Not LR2 FL
OR NY072 |
Strobe Timer NY172 NY080
NY173 B3
* Note: NYO080

Active when word counter
equals 69 to 7F .

DIAGRAM 5-512. LOGOUT (SHEET 1 OF 2)

5-512 (1of 2) (3/68)



Diagnose
Note 1

Mach Chk
Int PB 350 ns

1

Objective:
To store 189 double words of machine status information into sequential storage

locations starting at Hex 80.

Start Logout

NY552

Ton Start Access
(A31)

NY232

Turned Off At CC3

=

Ton Logout 1(C21)
Logout 2 (C22}

NY08

Ton Buffer Busy

NY231

Ton Logout Running

NY080

Ton Request Tgr (A32)

Note 4
NY231

Scan Mode

NYO11

o~

i

Ton Word Counter 1
(Co8)

NY070

MSCE Response

NY963

MC Request MSM

NY943
NV742

1

r

Word Counter
Decoder

NY073

Decodes Reg or Data
Gated to Log Bus

N —.

Tof Request Tgr (A32)

NY231

i

Ton Logout 3 (C23)
Tof Logout 2 (C22)

NY080

Ton Cycle Out (A34)

NY231

Ton CAR128 (Z124)

NY080

| Decodes Memory Loc
Where Reg or Data
: Stored

-

Advance CAR

NY209

Addr Incr Sw X029
must be in process
Pcy to Prop Into
CAR 28

P~ - —

Set SPAD to 8 (A36)

NY172

Tof Buffer Busy Tgr

NY231

Xfer CPC to MCW

NY143

: Saves MCW Count
| Field 1 less Than
| Actual Amount

L

Clear CXR

NY232

Tof Logout 3 (C23)

NY080

Gate CXR Out

NY232

Ton Logout 4 (C24)

NY080

Store Command

NY542

Clear CBR Reset CBR
Parity

NY232

Reset and Set SPAD

MNY173

-
-«

Store Command

NY142

Ton Start Access
(A31)

NY231

Ton Command Intlk

NY542

Ton Buffer Busy Tgr

NY231

DIAGRAM 5-512. LOG OUT (SHEET 2 OF 2)

Ton Request Tgr

NY231

Bytes

Gate P Bits to CXR

NY172

Gate Log Bus

to CBR

NY232

S8
CBR Out tooB8e

NY144

Tof Request Tg

r (A32)

NY231

Ton Cycle Ous

t (A34)

NY231

Note 2

Inhibit
Log Addr
Step

¥

Ton Logout 5
Tof Logout 4

(C25)
(C24)

NY080

1 Up Word Ctr

NY080

Tof Logout 5 (C25) ?
ST

NY080

Last Word

NY076

Advance CAR

NY209

Step SPAD Ctr

NY173

Log

Ton Logout 6 (C26)
Tof Logout 1 (C21)

NYO080

Logout Completed

NY089

SPAD

Ctr = 8 (A36)

o |

ToN

| L?govrl 4 |

Notes:

TV 12 field contains bits 8 and 9 or MCW bit 7 and MCW count field 0.
2)  Word counter equals 69 thru 7F.
3) CPU must be stopped.

4)  Not Fetch NY231 to MSCE causes MSCE to do a store operation.

MSCE Response

NY 963

MC Request MSM

NY963
NY742

(3/68)

5-512 (2 of 2)



CRT Register Display Data Flow

Consol
Indri‘::nzrs Console Data Keys Console Address Keys
0 72 8 31
,
2000 | Ind Lines From CPE, MSCE, PSCE 4 ] 7o T uwnmir f msek
L
CAR NY201
8 +3P 31
Log Buses From CPE, MSCE, PSCE {+%
4
Word Ctr ls.o? Word - Pseudo
elect Address g
Gates Generator I PH‘/T’ ERROR
CO8B/ FROM msge E s Comp
us
\ ongoLE ROPR BO TO MSCE
4‘ s —
CBR (0-63+8P) NY'I-OI Reverse l
- A [a7- ] (%)
6 | v ]2 3s4]sJe] 7" Freiny PG 80 To MSeE
Good Parity
- | { 72 or No Parity
[ ’ L Generate Blank
Bad Parity Elank i [ A
I T T - Generate* Generate
9
et l { 8
4
CXR (0-63+8P) NYTO1 B - Hex to
yte Cir Byte Digit EBCDIC
Sel 8~ -4 ] X—1 8 - PG|
0 I 1 I 2 l 3 ] 4 I 5 [é I 7 l P elect Select Translator _’D
Format Ring
<
' f :
£08 e {ape
DCOR 4 Unit
Bus Out
CPC Rotary
Switches
Selector ;l':ope |
' Channel i U:?tfro
LOG/SCAN CONTROLS
CPC/MCW :
Compare| = Log Ring - 6Tgrs |
P OCounter n SPAD Ctr - 4 Tgrs X e
Word Ctr - 8Tgrs MC 2250
H B
Scan Ring - 18 Tgrs us In 9 4 35 Interface b 1/O Interface | Display
Cagr: ¢ xﬂ Command Ctr - 3 Tgrs Switch Unit
Format Ring - 16 Tgrs : 17
Byte Ctr - 3Tgrs /
Buffer Addr Ctr - 12 Tgrs
EBCDIC - 2250 Character Set
o= o Bit Positions 0,1 Bit Positions 0,1
e Fdaidhetbbdiablieid A
Bit Positions 2,3 L it Bit Positions 2,3
0 [orJw o JorJw]n ——r oo o [w [ u]l[o]olw]npe———"—
~ ~ -
f 0000 lNLJL' 2fps 3] 4| Isp_Sl& ¢ 4 e 0000 sP sp ol 100 1 912 [ -1 T
~ 0001 505 13 1 0001 a i A J 14 1 g
2 0010 Fs 2 8 0010 b | k | s YRl Tk i sl 2 %
~ o
~ < 0011 ™ 3 >°§_ < 0011 c | t £ L T 3 3 Ln?
5 0100 PF | RES |BYP | PN 4 = 0100 d | m | v i T ETARE 4 5
= o0 ~
'g- 0101 HT NL L RS 5 a 0101 e n v E N v 5, 5 a
; 0110 LC BS EOB | UC 6 0110 f o w F o) W 6 6
. 0111 DL | IL | PRE | EOT 7 0111 9 P x G | [ % 7
1000 8 1000 h q y HE e Rl 8 8
L / 1001 i r| oz I RAIEZERIF 9 9
ERERE 9 9] 9 _ g
12 12 12 12
11 11 11 11 12 12 12 12
0 0 0 0 1 n|mn 1
0 0 0 0
L—————— Zone Punches ;—-’
I-—————Zone Punches——————— 'I
Bit Positions 0, 1 Bit Positions 0,]'
m ] e C N MLy
00 [or [ 10 [ 1t [[ o0 [or [0 i1 Je—mrosttion® = o o] uw]loo]ofiw|n pp—————-=
- 3
N 1001 8-1
¥ ~N
- 1010 cc P*%pm ¢ | v [sed ¢ 8-2 . iy 1010 SP SP 8-2
= 1011 $ it 8-3 s 2 1011 8-2 £
&< __ 1100 HEREREE 8-4 (e 2 1100 8-4 5
Z 1101 ( Tl =L 8-5 ey 2 1101 55 =
= 1110 TIEEES 8-6 & &S 1110 8-6 a
= 1111 T RS [T T 8-7 i 111 8-7
\ >,
9 9 9 9 4 9 9 9
12 12 12 12 12 12 12 12
1 1 1 1 1 n 11 11
0 0 0 0 0 0 0 0
Je——————————— Zone Punches————-'l L————Zone Punches————’l
Control Characters
1 12-0-9-8-1 5 No Punches 9 12-0 13 0-1
2 12-11-9-8-1 6 12 10 11-0 14 11-0-9-1 NUL Null BS Backspace EOB End of Block
3 11-0-9-8-1 7= 11 0-8-2 15 12-11 PF Punch Off IL Idle PRE Prefix
4 12-11-0-9-8-1 8 12-11-0 12 0 HT Horizontal Tab CC Cursor Control PN Punch On
LC Lower Case DS Digit Select RS Reader Stop
DL Delete SOS  Start of Significance UC Upper Case
™ Tape Mark FS Field Separator EOT End of Transmission
Note: RES Restore BYP  Bypass SM Set Mode
NL New Line LF Line Feed SP Space

Heavy outlines show 2250 character set

DIAGRAM 5-513. CRT DISPLAY, CPE ORBUS REGISTERS (SHEET 1 OF 7)
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' Start ’

Message
Display

cpPU
Regs

CRT
Display SW

Diagram
5-515

Stor
Ctrl Regs

Start
PB Rate Sw

on Process

Set IC or
Set PSW

Addr Cmp
Hardstop or
Softstop

Hardstop
Key

DIAGRAM 5-513. CRT DISPLAY, CPE OR BUS REGISTERS (SHEET 2 OF 7)

1

Scan Delay
(16 ms)

NY531

1

Tof Scan R8 (A08)

Tof Scan R? (A09)

Ton Scan R10 (A10)
NYO014
NYO015

W

Command Addr Byte
On Bus Out

Objective:

To display contents of CPU or storage control registers on CRT.

.

Ton Scan R12 (A12)
Run Format Ring

NYO016

l<

Sheet 3

Ton Scan R8 (A08)

Ist Byte Starting
Addr to 2250.

Ton Fmt R1 (BO1)
Reset Byte Cir

SVC Out Normal
o f;GSCPU e Tof Fmt R16 (B16)
NYO14 3 NY 040
<

Byte Ctr Gates
Data to Log Bus

Thru Hex Xlator
to 2250

Sheet 3

Ton Scan R? (A09)
StepCmd Ctr

Command Counter
At 2

Ton Fmt R2 (BO2)
SM Byte 1 on Bus Out
(BO1) Reset Fmt R1

Begin Display
Scan Reset

NY532,

Ton
Scan R1 (A01)

NYO11

r

Ton
Scan R2 (A02)
NYOQ11

Ton MC BAC
{C09-C20) 4144 For
CPU 6420 For Bus

NY033

Set Wd Ctr (C08)
1 For CPU 128 For
Bus (CO1)

NY070
NY072

Decodes Data
To Log Bus
Also A, Bor C
Format

Set
Command Ctr (A24)
To 4

Ton Fmt RS (B05)

NYO013

NYO013

Set Sel Lt Hex Char
Command Sheet 3 Tof Scan R11 (A11) Tof Fmt R3 (BD3)
Ctr to O and 4 (B04)
NYO11 NYO15 NY042
Ton Scan R3 (A03)
Tof Scan R2 (AQ2) Tof Timing Tgr
Addr of 2250 g e Ton Fmt R3 (803)
on Bus Out 50 on Addr Bus Out Sve Out Fmt
NYO012 NY012 NY041
Ton Scan R4 (A04) Ton S R4 (AO4 L
Address Out ke Ton Timing Tor
NY012 NYO012 NYO041
Ton Fmt R6 (B0S)
Ton Scan R5 (A05) Ton Scan RS (A0S) Sel Rt Hex Char
Y Select Out Hold Out Tof Fmt R3 (B03)
Hold Out and 5 (805)
NYO013 NYO013| NY042
Op In (A03) )
Tof Timing Tgr
I:gj)“" Rojonci Tof Scan R3 (A03) Ton Fmt R3 (B03)
NY091 Tof Scan R4 (A04) Sve Out Fmt
NYO12 NYO12 NY041
Ton S 6 (A0S
Cc::d ;:; R°"( ) ie’_l;B:'SP Ton Scan Ré (A06) Command Write Ton Timing Tgr
Bus Out Hex 07 Cmd Byte on Bus Out Hex 01

NY041

and 16 (B16)
NYO015 NY040
Tof Scan R8 (A08)
Tof Scan R9 (A09)
Cmd Addr Byte on 4 Up BAC
Bus Out e
NYO15 Nvoss| )
ona By'e o [
Ton Scan R8 (A0E) e Ton Fmt R3 (B03) gl
SVC Out Normal g °
EAST T, 00 for CPU PN OutiFmt Hex 2A
NY014 80 for Bus NY041
Ton Scan R? (A09) Command Counter e
Step Cmd Ctr At 3 (A25) (A26) ponyiining/Teg
NYO015 NYO041
Tof Scan R8 (A08) Ton Fmt R4 (B04)
[Tof Scan R? (A09) Tof Fmt R2 (BO2)
[Tof Scan R10 (A10) and 3 (BO3) ECM
NYO014 Byte on Bus Out
NYO015 NY042
: Tof Timing Tgr ECM Byte
Status In Device End Ton Fmt R3 (BO3) To 2250
NYO091 SVC Out Fmt Hex 40
NYO014 NY041
fon Scan R11 (A11)
Tof Scan R5 (A05) Sheet 3
SVC Out Stop Ton Timing Tgr
NYO015
NYO013 NYO041
| <

Ton Scan R7 (A07)

Cmd Out
NYO014]

Tof (AO6)

Scan Ré and 7 (A07)
NY013
NYO014

Status In

Not Device End
NY091
NYO014

I

Ton Scan R8 (A08)
Sve Out
Normal

NY014|

|

Ton Scan R7 (A07)
Command Ovut

NYO014|

Tof Scan Ré (A06)
Tof Scan R7 (A07)

NYC13

Ton Scan R8 (A08)
SVC Out Normal

NY014

Ton Scan R9 (A09)
Step Cmd Cir

Command Counter
At 4 (A24)

Ton Scan R9 (A09)
Step Cmd Ctr

NY015

ommand Counter

A26) At 1

Tof Scan R8 (A08)
Tof Scan R (A09)

NYO015

NYO14 |

Ton Fmt R7 (BO7)
Blank or * on Bus
Out Tof Fmt R3
(B03) and 6 (B06)
NY

Ton Fmt R10 (B10)
Send Null Char to
2550. Tof Fmt R3
(B03) and 7 (807)

043 NY043
Tof Timing Tgr Tof Timing Tgr
Ton Fmt R 3 (B03) ,Ton Fmt R 3 (803)
Sve Out Fmt ' Sve Out Fmt
NYO041 NY041

Ton Timing Tgr

NYO041

Ton Timing Tgr

NY041

Yes

NY077

Sheet 3
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Byte
Ctr =4 (A27)

Sheet 2

Y

Format

Sheet 2

Ton Fmt R8 (B08)

1 Up Byte Ctr (BO3)

Tof Fmt R3 (B07)

Tof FmtR7or 10 (B10)
NY043

This
Byte Used No

(817)
NYO05]

Format A or C

NY077

Format B

NY077

Ton Fmt R11 (B11)

I

Ton Fmt R3 (BO3)
Tof Timing Tgr
SVC Out Fmt

NYO041

|

Ton Timing
Tgr

NY041

Tof Fmt R8 and 9 SM Byte 2
if on (808, B09) on Bus Out
Hex 2A
NY044
Ton Fmt R3 (BO3)
Tof Timing Tgr Fmt B
SVC Out Fmt Byte Ctr=4 (A27)
NY041 NYO077
Ton Fmt R15 (B15)
Ton Timing Step Wd Ctr Tof
Tgr Fmt R3 and 14
(B03, B14) Tof
NYO041 Timing Tgr NYO046
Ton Fmt R12 (B12) Ton Fmt R16 (B16)
Tof Byte 1 Tfr Order Format Ring
on Bus Out to 2250 Completed
Tof Fmt R3 and 11 Hex FF
(803, B11) NYO045 NY046
16 Up BAC
NY036
Ton Fmt R3 (803) Ton Scan R13 (A13)
it Restart Format
Tof Timing Tgr Ri
SVC Out Fmt Loy
NY041 NYO016
Ton Timing Ton Fmt R1 (BO1)
Tgr Reset Byte Ctr
NYO041 NY040
Ton Fmt R13 (B13) Tfr Address Tof Scan R13 (A13)
Tfr Byte 2 Ist of 2 Bytes Tof Scan R12 (A12)
on Bus Out to 2250
Tof Fmt R3 and 12 MC BAC
(803, B12) NYO045 NY016
) &

1

Ton Scan R7 (A07)
Command Out

l

Tof Scan R7 (A07)
Tof Scan R12 (A12)

Sheet 2
NYO014

NY014 NY016

l

Ton Fmt R14 (B14)
Tfr Byte 3

on Bus Out

Tof Fmt R3 and 13
(B03, B13) NYO045

Ttr Address

2nd of 2 Bytes

to 2250
MC BAC

Status In
Device End

NYO091 NYO14

Ton Fmt R3 (BO3)
Tof Timing Tgr
SVC Out Fmt

NY041

Ton Timing
Tor

NYO041

1

Ton Scan R11 (A11)
SVC Out Stop

NYO015

Tof Scan R5 (A05)
Select Out
Hold Out

NYO013

Ton Fmt R9 (B09)
Step Byte Ctr

to 4

Tof Fmt R8 (BO8)

NY043

A

Sheet 2

]

Tof Scan R11 (A11)

NYO015

Ton Scan R3 (A03)
Addr of 2250
on Bus Out

NYO012

|

Ton Scan R4 (A04)
Address Out

NYO012

l

Ton Scan R5 (A05)
Select Out
Hold Out

NY013

Tof Scan R3 (A03)
Tof Scan R4 (AO4)

NYO012

|

Sheet 2

Ton Scan Ré (A06)
Cmd Byte on

NYO013

Set BAC and
Start

Bus Out

Ton Scan R7 (A07)
Command Out

NYO014

I

Tof Scan R6 (A06)
Tof Scan R7 (A07)

NYO0I3 NYO014

Status In
Not Dev End

NYO091 NYO014

I

Ton Scan R8 (A08)
SVC Out Normal

NYO014

[
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.

Ton Scan R9 (A09)
Step Cmd Ctr

Command
Counter
at 5 (A24,A26)

|

Ton Scan R10 (A10)
Cmd Addr Byte
on Bus Out Tof
Scan R8 and 9 (A09)
(A08) NYO015

[

Ton Scan R8 (A08) Ist Byte of
SVC Out Normal Start Rgen
Addr to 2250
NYO014 CPU 00 Bus 08}

|

Ton Scan R9 (A09)
Step Cmd Ctr

NYO015

Command Counter
at 6 (A24,A25)

|

Tof Scan R8 and 9
(A08, A09)

NY014 NYO15

|

Ton Scan R10 (A10)
Cmd Addr Byte
on Bus Out

NYO015

|

Ton Scan R8 (A08)
SVC Out
Normal

NYO14

l

2nd Byte of
Start Rgen

Addr to 2250
| CPU 00 Bus 80

Ton Scan R9 (A09)
Step Cmd Ctr

NYO015

Command Counter
at 7(A24,25,26)

Tof Scan R8, 9,10
(A08,A09, A10)

NY014 NY015

i

Status In
Device End

NY091 NYO014

Ton Scan R11 (A11)
SVC Out Stop

NYO015

|

Ton Scan R18 (A18)
Scan Ring
Completed

NYO018

]

Tof Scan R5 (A05)
Tof Scan R1 (AO1)

NYOI1 NYO013

End of
Operation




. Command Format
Operation Event Scan Ring . Interface Signals Notes
Counter Ring MC 2250
Scan Key or CPU Stop 1 16 Op Out — Scan mode to CPU or Bus. Set MC BAC™
SR 1 (Scan Ring 1) 1,2 0 16 Op Qut — Set Word Cir to 1 for CPU scan or to 128
Note: Operational Qut remains active as long (Hex 80) for bus scan. Set Cmnd Ctr to
as CRT Display rotary switch is not off. 0 if block scan is off, or to 4 if blockscanison.
SR 2 1,3 0 16 2250 Adr on Bus Out ~ —— Reset SR 18. Set Bus Gate Triggers if Bus
Initial Selection display
SR 3 1,3,4 [ 16 2250 Adr on Bus Out  ——
Address Out =~ ~——
SR 4 1,3,4,5 0 16 2250 Adr on Bus Out  ——
Address Out  ——
Sel Out/Hold Out  ——
Operational In 1,5 0 16 Sel Out/Hold Oyt ~—
— Opin
Address In 1,5,6 0 16 Sel Out/Hold Out  — Command is 'Set BAC and Stop' (Hex 07)
— Opln
— Adrin
—— 2250 Adr on Bus In
Cmnd on Bus Out  ——
SR 6 1,5,6,7 0 16 Sel Out/Hold Oyt ——
— Opin
— Adrin
—— 2250 Adr on Bus in
Cmnd on Bus Out  ——
Send 'Set Buffer Command Out  ——
Address and Stop'
Command to 2250 Not Address In 1,5 0 16 Sel Out/Hold Out  ——
— Opln
Status In, Not Chan End, 1,5,8 0 16 Sel Out/Hold Oyt  ——
Not Dev End —— Opln
~——  Status Byte on Bus In
——  Status in
Service Out  ——
Not Status In 1,5,8,9 1 16 Sel Out/Hold Out  —— Step Command Counter
- Opln
Service Out  —
SR 9 Delayed 1,5,10 1 16 Sel Out/Hold Out —
——  Opln
Cmnd Adr Byte on Bus Out  ——
Service In 1,5,10,8 1 16 Sel Out/Hold Out  ——" First byte of starting address to 2250.
—— Opin —_— First byte is high-order byte.
Cmnd Adr Byte on Bus Out —— Complete address: CPU Scan, 0000;
——  Service In Service Out — Bus Scan, 2176 (Hex 0880).
Not Service In 1,5,10,8,9 2 16 Sel Out/Hold Out  — Step Command Counter
— Opln
Send Command Address Crnd Adr By?eson ?us 8“
(2 by"es) ervice Out —
SR 9 Delayed 1,5,10 2 16 Sel Out/Hold Out  ——
— Opin
Cmnd Adr Byte on Bus Out  ——
Service In 1,5,10,8 2 16 Sel Out/Hold Out  — Second byte of starting address to 2250
— Opln
Cmnd Adr Byte on Bus Out  ——
—— Service In
Service Out  ——
Not Service In 1,5,10,8,9 3 16 Sel Out/Hold Out  —— Step Command Counter
~—— Opin
Cmnd Adr Byte on Bus Out  ——
Service Out  ——
SR 9 Delayed 1,5 3 16 —— Opln Sel Out/Hold Out  ———
Status In, Chan End, 1,511 3 16 Sel Out/Hold Oyt =
Device End — Opln
Ending Sequence Service Qut  ——
(Receive Status Byte)
Not Status In 1 3 16 — Opln
Not Op In 1,3 3 16 2250 Adr on Bus Out  ——
SR 3 1,3,4 3 16 2250 Adr on Bus Out  ——
Initial Selection Address Out
SR 4 1,3,4,5 3 16 2250 Adr on Bus Out  =—
Address Oyt~ ——
Sel Out/Hold Out —
Operational In 1,5 3 16 Sel Out/Hold Out  ——
—— Opin
Address In 1,5,6 3 16 Sel Out/Hold Out  —— Command is 'Write' (Hex 01)
— Opln
——  Address In
Cmnd Byte on Bus Out —
Sel Out/Hold Out ——
SR 6 1,5,6,7 3 16 - Opln
——  Address In
Cmnd Byte on Bus Out ~ ———
Command Qut =
Not Address In 1,5 3 16 Sel Out/Hold Oyt ——
— Opin
Status In 1,5,8 3 16 Sel Out/Hold Oyt —
~ Opin
et ——  Status In
Sen2d (\;\/ni‘e Command ——  Status Byte on Bus In
to 225 Service Out  ——
Not Status In 1,5,8,9 4 16 Sel Out/Hold Out  —— Step Command Counter
— Opln
Service Out  ——
Reset SR 8, SR 9 1,5 4 16 Sel Out/Hold Out  ——
— Oplin
Service In 1,5,12 4 16 Sel Out/Hold Out  —— Start Format Ring
—— Oplin
——  Service In
Command Counter Format Ring

1 Scan Run

2 Counter Reset o
3 2250 Address

4 Address Out

5 Sel/Hold Out
6 Command Byte

Scan Ring

7 Command Out

8 Service Out

9 Step Cmnd Ctr

10 Command Address
11 Service Out Stop
12 Run Format Ring

0 Set BAC and Stop Cmnd 16 Format Ring Completed
1 Write starting adr (byte 1)

2 Write starting adr (byte 2)

3 Write Command

4 Start Regen (set BAC and Start)

* Buffer Address Counter {BAC):
CPU Scan, set to 4144 (Hex 1030}
Bus Scan, set to 6420 (Hex 1914)
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16 Format Completed
T Timing Trigger

. . Command F t
Operation Event Scan Ring Coun::r o;r:‘ag Interface Signals Notes
mC 2250
SR 12 1,5,12 4 1,16 Sel Out/Hold Out  —— Reset Byte Counter
— Opln
—— Service In
FR 1 (Format Ring 1) 1,5,12 4 2 Sel Out/Hold Out — BAC incremented by 4 (FR 2)*
—— Opin
——  Service In
SM Byte on Bus Oyt ——
FR 2 1,5,12 4 2,3 Sel Out/Hold Out  —— Send SM Byte to 2250 (Hex 2A)}
~— Opin
~——  Service In
Service Out  ——
SM Byt Bus Out —
Send SM and ECM Bytes yeon ey
to 2250 Not Service In 1,5,12 4 2,3,T Sel Out/Hold Out e
—— Opln
Service Out  ——
SM Byte on Bus Out =
Timing Trigger 1,5,12 4 4,7 Sel Out/Hold Out  ——m
— Opln
ECM Byte on Bus Out  —~——
Service In 1,5,12 4 4,3 Se! Out/Hold Out  —— Send ECM Byte to 2250 (Hex 40)
——  Opin
ECM Byte on Bus Out ~ —
Service Out  ——
——  Service In
Not Service In 1,5,12 4 4,3,7 Sel Out/Hold Oyt ——
— Oplin
ECM Byte on Bus Out  —
Service Out  —emw
*BAC is incremented by 20 in two
steps, first by 4 and then by 16.
Timing Trigger 1,5,12 4 5,7 Sel Out/Hold Oyt ——
— Opln
Left Hex Char on Bus Out  ——
Service In 1,5,12 4 5,3 Sel Qut/Hold Out  ——
~— Opln
Send Left Hex Char ——  Service In
to 2250 Service Out  ——
Left Hex Char on Bus Out  ——
Not Service In 1,5,12 4 53,1 Sel Out/Hold Out  ——
— Opin
Service Out  ——
Left Hex Char on Bus Oyt~ ——
Timing Trigger 1,5,12 4 6,T Sel Out/Hold Out  ——
—— Opln
Right Hex Char on Bus Out _—
Service In 1,5,12 4 6,3 Sel Out/Hold Out  ——
Send Right Hex Char — O l‘n
to 2250 — Service In
°© Service Qut  ——
Right Hex Char on Bus Qut ~ ——
Not Service in 1,5,12 4 6,3,T Sel Qut/Hold Cut  ——
— Opin
Service Out  ——
Right Hex Char on Bus Out  ——
Timing Trigger 1,5,12 4 7,7 Sel Out/Hold Out e
— Opln
Blank or Asterisk on Bus Out  ——
Service In 1,5,12 4 7,3 Sel Out/Hold Out —_
— Opl
Send Blank or I SeF:'vir::e In
Asterisk to 2250 Service Out  ——
Blank or Asterisk on Bus Out ~ =—
Not Service In 1,5,12 4 7,3, T Sel Out/Hold Out  weee
— Opln
Service Qut  ——
Biank or Asterisk on Bus Qut ~ ——
Timing Trigger 1,5,12 4 10,7 Sel Out/Hold Out —
—— Oplin
Null on Bus Out  ——
Service In 1,5,12 4 10,3 Sel Out/Hold Out  ——
— Opln
Send Null Character ——  Service In
to 2250 Service Out  ——
Null on Bus Out e
Not Service in 1,5,12 4 10,3,7 Sel Out/Hold Out  —
— Opln
Service Out  ——
Null on Bus Out  —
One-up Byte Counter Timing trigger ond blank or 1,5,12 4 8,1 Sel Out/Hoid Out  ——
asterisk on bus out, or timing — Opln
trigger and null on bus out
Set Byte Counter to 4 FR 8, Format B, byte counter 1,5,12 4 9 Sel Out/Hold Out  ———
. less than 4, this byte not — Opln
used
Scan Ring Command Counter Format Ring
1 Scan Run 4 Start Regen Cmnd 1 Reset Byte Ctr 8 Step Byte
5 Sel/Hold Out (Set BAC and Start) 2 Set Mode Cmnd 1
12 Run Format 3 Service Oul Format 9 Byte Ctrto 4
4 ECM Command 10 Nuil on Bus Out
5 Sel Left Hex Char 11 Set Mode Cmnd 2
6 Sel Right Hex Char 12 Transfer
7 Blank or Asterisk 13 Transfer Adr 1
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Command Format i
. Interf
Operation Scan Ring Counter Ring MC nterface Signals 2250 Notes
FR8 or 9 1,5,12 4 n Sel Out/Hold Out ~ —
— Opln
SM Byte on Bus Out  ——
Service In 1,5,12 4 11,3 Sel Out/Hold Out  —— Send SM Byte to 2250 (Hex 2A)
— Opln
——  Service In
SM Byte on Bus Out ~ ——
Service Out ~ ——
Not Service In 1,5,12 4 11,3,T Sel Out/Hold Out  ——
— Opin
SM Byte on Bus Out ~ ——
Service Out  ——
Timing trigger 1,512 4 12, T Sel Out/Hold Out  —— BAC Incremented by 16 (FR12)
— Oplin
Transfer Byte 1 on Bus Out ~ ——
Service In 1,5,12 4 12,3 Sel Out/Hold Out  — Send Transfer Order to 2250 (Hex FF)
— Opln
——  Service In
Transfer Byte 1 on Bus Out ~ ——
Service Out  ——
Send Transfer Order .
and two address bytes Not Service In 1,512 4 12,3, 7 Sel Out/Hold Ot ——
to 2250 — Opln
Transfer Byte 1 on Bus Out ~ ——
Service Out  ——
Timing trigger 1,5,12 4 13,T Sel Out/Hold Out  ——
—— Opln
Transfer Byte 2 on Bus Out ~ ——
Service In 1,512 4 13,3 Sel Out/Hold Out _ Send transfer address (first of two bytes) to
— Opin 2250. MC BAC is stored in 2250 storage.
~——  Service In First byte is high order; second is low order.
Transfer Byte 2 on Bus OQut ~ ——
Service Out  ——
Not Service In 1,5,12 4 13,3, T Sel Out/Hold Out —_—
- Opln
Transfer Byte 2 on Bus Out ~ ——
Service Out  ——
Timing trigger 1,5,12 4 14,7 Sel Out/Hold Out ~ ——
— Opln
Transfer Byte 3 on Bus Out ~ ——
Service In 1,5,12 4 14,3 Sel Out/Hold Out = Send transfer address (second of two bytes) to
— Opin 2250. This is the low-order eight bits of
——  Service In MC BAC.
Transfer Byte 3 on Bus Out  ——
Service Out ~ ——
Not Service In 1,5,12 4 14,37 Sel Out/Hold Out  ——
— OplIn
Transfer Byte 3 on Bus Out ~ ——
Service Oyt ——
Timing trigger 1,5,12 4 15,7 Sel Out/Hold Out  —— Step Word Counter
— Opln
Not timing trigger 1,5,12 4 16 Sel Out/Hold Out  —— Format ring completed
—_— |
One-up Word Counter, OpIn
Restart Format Ring FR16 1,513 4 16 Sel Out/Hold Out  —— Restart format ring
— Oplin
SR 13 1,5,12 4 1 Sel Out/Hold Oyt  —— Run format ring. Reset byte counter.
— Opln
Timing trigger 1,5,12 4 15,7 ‘Sel Out/Hold Out  — Last Word Count: CPU, 80 (Hex 50)
— Opin Bus, 182 (Hex B6)
One-up Word Counter
(Last Word Used) Not timing trigger 1,512 4 16 Sel Out/Hold Out —
— Opln
Signal End of Data Service In 1,5,12,7 4 16 Sel Out/Hold Oyt —— Command Out causes 2250 to drop Service In
to 2250 — Opln and send Status In with Channel End and Device
——  Service In End
Command Out ~ —
Not Service In 1,5 4 16 Sel Out/Hold Out e
— Opln
Status In, Chan End, Device End 1,511 4 16 Sel Out/Hold Out  ——
— Opln
——  Status Byte on Bus In
Status In
Service Out ~ ——
Ending Sequence
SR 11 N 4 16 Op In
——  Status Byte on Bus In
——  Status In
— Service Out  ——
Not Status In 1 4 16 — Opln
Not Operational In 1,3 4 16 2250 Adr on Bus Qut ~ ——
SR3 1,3,4 4 16 2250 Adr on Bus Out ~ ——
. Address Out  ——
SR 4 1,3,4,5 4 16 2250 Adr on Bus Out ~ ——
Send Start Regeneration Address Out  ——
en -
Command to 2250 Sel Out/Hold Out
Operational In 1,5 4 16 Sel Out/Hold Out  ——
— Opln
Address In 1,5,6 4 16 Sel Out/Hold Out — Command Byte: gef Buffer ;;ddress and
— Oph tart (Hex 27)
——  Address In
Cmnd Byte on Bus Out ~ ——
SR6 1,5,6,7 4 16 Sel Out/Hold Out ~ ——
—— Opln
——  Address In
Cmnd Byte on Bus Out ~ ——
Command Out ~ ——
Scan Ring Command Counter Format Ring
1 Scan Run 7 Command Out 4 Start Regen Command 3 Service Out Format 14 Transfer Adr 2
3 2250 Address 8 Service Out (Set BAC and Start) 11 Set Mode Cmnd 2 15 Step Woéd Cc:unf:r
4 Address Out 11 Service Out Stop 12 Transfer 16 Format Complefe
5 Sel/Hold Out 12 Run Format 13 Transfer Adr 1 T Timing Trigger
6 Command Byte 13 Restart Format
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Operation Event Scan Ring Cg;’:::f F:::;' Interface Signals Notes
MC 2250
Not Address In 1,5 4 16 Sel Out/Hold Out  ——
e Op In
Status In, Not Chan End, 1,5,8 4 16 Sel Out/Hold Out —
Send Start Regeneration Not Device End Op In
Command to 2250 (continued) —— StatusIn
~— Status Byte on Bus In
Service Out  ——
Not Status In 1,5,8,9 5 16 Sel Out/Hold Out  —— Step Command Counter
—— Opln
Service Out  wmm
SR 9 Delayed 1,5,10 5 16 Sel Out/Hold Out ——
~— Opln
Cmnd Adr Byte on Bus Out  ——
Service In 1,5,10,8 5 16 Sel Out/Hold Out — First byte of start regeneration address to
— Opln 2250. First byte is high-order byte.
— Service in Complete Address: CPU Scan, 0000
Cmnd Adr Byte on Bus Out  ~—— Bus Scan, 2176 (Hex 0880).
Service Qut  w——
Not Service In 1,5,10,8,9 6 16 Sel Out/Hold Out — Step Command Counter
— Opln
Cmnd Adr Byte on Bus Out  ——
Service Out  ——
Send Command Address
(2 Bytes) to 2250 SR 9 Delayed 1,5,10 6 16 Sel Out/Hold Out  ——
~— Opln
Cmnd Adr Byte (2) on Bus Out  ——
Service In 1,5,10,8 ) 16 Sel Out/Hold Out — Second byte of start regeneration
~  Opln address to 2250
—— Service In
Cmnd Adr Byte (2) on Bus Out —
Service Out  ——
Not Service In 1,5,10,8,9 7 16 Sel Out/Hold Oyt  —— Step Command Counter
— Opln
Cmnd Adr Byte (2) on Bus Out ——
Service Out  —==
SR 9 Delayed 1,5 7 16 Sel Out/Hold Oyt —
— Opln
Status In, Chan End, 1,5,11 7 16 Sel Out/Hold Out  ——
Device End —— Opln
—=  Status Byte on Bus In
—— Status In
Service Out  —
SR 11 1,5,11,18 7 16 Sel Out/Hold Out  wmmm
. — Optn
Endmgf Ssequence ~——  Status Byte on Bus In
(End of Scan) ——  Status In
Service Out ——
SR 18 11,18 7 16 — Opin
———  Status Byte on Bus In
——m=  Status In
Service Out  ——
Not Status In 18 7 16 End of Operation
Scan Ring Command Counter Format Ring
1 Scan Run 0 Set BAC and Stop Cmnd 1 Reset Byte Cir
2 Counter Reset 1 Write starting adr (byte 1) 2 Set Mode Cmnd 1
3 2250 Address 2 Write starting adr (byte 2) 3 Service Qut Format
4 Address Out 3 Write Command 4 ECM Command
5 Sel/Hold Out 4 Start Regen Command 5 Sel Left Hex Char
6 Command Byte (Set BAC and Start) 6 Sel Right Hex Char
7 Command Out 5 Start Regen Adr (byte 1) 7 Blank or Asterisk
8 Service Out 6 Start Regen Adr (byte 2) 8 Step Byte Counter
9 Step Cmnd Ctr 7 Unused 9 Byte Cirto 4
17 Command Address 10 Null on Bus Out
11 Service Out Stop 11 Set Mode Cmnd 2
12 Run Format 12 Transfer
13 Restart Format 13 Transfer Adr 1
18 Scan Ring Completed 14 Transfer Adr 2
15 Step Word Counter
16 Format Completed
T Timing Trigger
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CRT Storage Display Data Flow

|
ﬁ::;s;;rs . Console Data Keys s . Console Address Keys .
Increment by 8 (Bit 28)
-_—
CAR NY201
8 (+3P) 31
X
L27 Console Address Bus Out to MSCE
Log Word Pseudo
Select Address
Gates Generator
CDBI From MSCE
72
‘ 27
X
CBR (0-61+8P) le Reverse
ol v 24 sTe] 7] Parity PG
-1
0 71
72 Good Parity or No
L Parity Generate Blank.
Blank or L« i
Bad Parity Generate * |* Generate
9
v ¥ ”
CXR (0-61+8P) -— . Hex to
NY101 Byte Ctr Byte Digit
g L 4] EBCDIC  |xg-8
0 l ! L 2 I 3 I 4 l 5 ] 5 l 7 l P Select Select Translator
t Ri
M—J 2250 Commands,
Orders, and
Addresses
PG
Tape
? Unit
Bus Out
CPC Rotary
Switches T
Selector C“P'i |
Channel Uon.-\fro
LOG/SCAN CONTROLS =
c = CPC: MCw Log Ring - 6 Tgrs >
ompare Counter SPAD Cir - 4 Tgrs FX—8
0 1 Word Ctr - 8 Tgrs b | MC 2250
Scan Ring - 18 Tgrs  |lg—09 s 35— Interfoce f——35 Display
Command Ctr - 3 Tgrs - Switch 1/O Interface Unit
Format Ring ~- 16 Tgrs
Byte Ctr - 3Tgs |—7 Tags
Buffer Addr Ctr - 12 Tgrs
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Storage Addr
Manually Set
in CAR Keys

CRT
Display Sw
NY530

Storage

Scan PB

NY532

Status In Not Dev
End
NYO091,NY014

I

Ton Scan R8 (A08)
SVC Out Normal

NY014

Format A

NY077

Start Storage Scan
Scan Reset

Command Counter
At 1 (A26)

Ton Scan R9 (A09)
Step Cmd Cir

NYO015

NY 532

Set MC BAC (C09-
C20) to 7818
Hex 1EBA

NY033

Ist Byte of Start
Addr to 2250
Hex 08

Tof Scan R8 (A08)
and 9 (A09)
Ton Scan R10 (A10)
Cmd Addr Byte

on Bus Out NYO15

Ton Scan R8 (A08)
SVC Out
Normal

NYO014

Ton Scan R1 (AQ1)

NYO11

Command Counter

At 2 (A25)

Ton Scan R9 (A09)
Step Cmd Ctr

NY015

Ton Scan R2 (AQ2)

NYO11

2nd Byte of Start
Addr to 2250

Tof Scan R8 (A08)
and 9 (A09)
Cmd Addr Byte on

it B Bus Out
NYO015
Command Ton Scan R9 (A09)
Counter at 3 Step Cmd Ctr
(A25,A26)

Set Command
Ctrto O

NYO011

|

Ton Scan R3 (A03)
Tof Scan R2 (A02)
Addr of 2250

on Bus Out

Set Command
Cir to 4 (A24)

NY012

Ton Scan R4 (A04)
Address Out

NYO012

NYO015

Tof Scan R8,9,10
(A08) (A09) (A10)

NYO015

|

Status In
Device End

NYO091,NY014

]

Tof Scan R8 (A08)
and 9 (A09)
Ton Scan R14 (A14)

Tfr CAR
NYO017

Obijective

To display 16 doublewords of MWS or EMS on CRT.

Sheet 3

|

Ton Scan R12 (A12)
Run Format Ring

NYO016

T

'__

|

Ton Fmt R3 (BO3)
SVC Out Fmt
Tof Timing Tgr

NY041

Ton Fmt R1 (BOT)
Reset Byte Ctr

NY040

|

Tof Fmt R16 (B16)

NY046

Ton Fmt R2 (B02)
SM Byte on
Bus Out

NY040

2 Up BAC

NY036

Ton Fmt R3 (B03)
SVC Out Fmt

NYO041

Ton Timing Tgr

NYO041

|

Ton Fmt R4 (B04)

ECM Byte on

Bus Out Tof Fmt

R2 (BO2) and 3 (BO3)
NYO041,NY042

|

Ton T';ming Tor

NYO041

Addr
or Data Seq

Byte
Ctr = 2 (A28)

Byte Ctr Gates
Data to Log Bus
through Hex
Xlator to 2250

—

Ton Emt R8 (BO8)
1 Up Byte Cir
Tof Fmt R3 and 7

BO3) (BO!
(603), (&7) NY043

NY061

Ton Fmt R10 (B10)
Null on Bus Out +
Tof Fmt R3 and 7
(B03) (B07)
NY044

Ton Fmt R3 (BO3)

SVC Out Fmt

Tof Timing Tgr
NY041

Ton Timing Tgr

NY041

Ton Fmt R8 (BO8)
1 Up Byte Ctr
Tof Fmt R3 and 7

(B03) (B07) -

Ton Fmt R11 (B11)

SM Byte on Bus Out
Tof Fmt R3 and 10
(B03) (B10) Tof Timing
Tgr NY 044

SM Byte to 2250
Hex 2A

Ton Fmt R3 (BO3)
SVC Out Fmt
Tof Timing Tgr

|

Ton Fmt R3 (BO3)
SVC Out Fmt

NY041

Ton Timing Tgr

NYO041

NYOll NY04]
Ton Scan R11 (A11)
SVC Out Stop Ton Timing Tgr
Sheet 3
NYO015 NY041
| 1
I 1

Ton Scan R5 (A05)
Select Out
Hold Out

NY013

Tof Scan R5 and 11
(A05) (A11)

NY013,NY015

Op In
Tof Scan R3 (A03)
and 4 (A04)

NYO091,NY012

Not Op In
Ton Scan R3 (A03)
2250 Addr on

Bus Out
NYO012

Ton Scan R6 (A06)
Cmd Byte on
Bus Out

NY013

Ton Scan R4 (A04)
Address Out

NYO012

r__J

Set BAC and Stop
Hex 07

G TR

Ton Scan R5 (A05)
Select Out
Hold Out

NYO13

Ton Scan R7 (A07)
Command Out

NY014

Op In
Tof Scan R3 and 4
(A03) (A04)

NY091,NY012

Ton Scan R7 (A07)
Command Out

NYO014

Tof Scan Ré (A06)
and 7 (A07)

NY013,NY014

Ton Scan R8 (A08)
SVC Out Normal

NY014

[

|

Ton Fmt R5 (BO5)
Sel Lt Hex Char
Tof Fmt R3 and 4
(BO3) (B04)
NY042

Ton Fmt R12 (B12)
Tfr Byte 1 on

Bus Out

Tof Fmt R 3 and 11
(B03) (B11) NY045

Ton Fmt R3 (BO3)
SVC Out Normal
Tof Timing Tgr

NYO041

8 Up BAC

NY036

Ton Timing Tgr

NY041

Tof Scan R12 (A12)

NYO016

|

|

Ton Fmt R6 (B06)
Sel Rt Hex Char
Tof Fmt R3 (BO3)

NY043

Ton Fmt R3 (BO3)
SVC Out Fmt
Tof Timing T

NY041

-

Ton Scan R9 (A09)
Step Cmd Ctr

NYO015

1

Ton Fmt R3 (BO3)
SVC Out Normal
Tof Timing Tgr

NY041

Ton Timing Tgr

NY041

Tof Scan R6 and
7 (A06) (A07)

NY013,NY014

Ton Scan R6 (A06)
Cmnd Byte on
Bus Out

NYO0T14

Command Write
Hex 01
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Command Counter
at 4 (A24)

Ton Timing Tgr

NY041

Blank Always
Sent on Addr Seq

Ton Fmt R7 (BO7)
Blank or * to 2250
Tof Fmt R6 (BOS)

NY043

L

Ton Fmt R13 (B13) Tfr Address

Tfr Byte 2 on 1st of 2 Bytes

Bus Out to 2250

Tof Fmt R3 and 12 MC BAC

(BO3) (B12) NYO045

Ton Scan R15 (A15) On In Addr

Fetch Req Seq to Gate

Tof Scan R14 (A14) Dbl Wd From
- Mem to CBR

Sheet 3




Sheet 2

Ton Fmt R 3 (B03)
Sve Out Fmt Tof
Timing Tgr

NYO041

Ton Timing Tgr

NY041

Ton Fmt R 14 (B14)

Tfr Byte 3 on Bus

Out Tof Fmt

R 3 and 13 (B03, B13)
NY045

Ton Fmt R 3 (B03)
Svc Out Fmt Tof
Timing Tgr

NY041

Ton Timing Tgr

NY041

Tfr Address 2nd of
2 Bytes to 2250
MC BAC

Tof Scan R 12 (A12)

NYO016

Ton Fmt R 3(B03)
Svc Out Fmt
Tof Timing Tgr

NYO041

Ton Timing Tgr

NY041

Tfr Address 1st of
2 Bytes to 2250
MC BAC

Ton Fmt R 15 (B15)

1 Up Wd Ctr Tof _ »
Fmt R3 + 14
(B03-B14)

Tof Timing T NYO046

Ton Fmt R 16 (B16) *
Fmt R Completed
Tof Fmt R 15 (B15)

NY046

Stor Display Blocks
Stepping Word Ctr

Ton Fmt R 13 (B13)
Tof FmtR 3 & 12
(B03) (B12)

Tfr Byte 2 on

Bus Out NYO045

Ton Fmt R 3 (B0O3)

Svc Out Fmt

Tof Timing Tgr
NY041

Ton Timing Tgr

NYO041

Tfr Address 2nd of
2 Bytes to 2250
MC BAC

-Fetched Dbl Wd

Ton Fmt R14 (B14)
Tfr Byte 3 on

Bus Out

Tof Fmt R3 and 13
(B03,B13) NOY045

Ton Fmt R 3 (B03)

Sheet 2

Ton Scan R 7 (A07)
Command Out

NYO014

Ton Scan R 9 (A09)
Step Command Ctr

NYO015

Tof Scan R 7 (A07)

NYO014

Ton Scan R 10 (A10)
Tof Scan R 8 and 9
(A08) (A09) Cmd
Addr Byte on Bus
Out NYO015

Status In Device
End

NY091 NYO0I14

Command Counter

at 5 (A24) (A26)

Ton Scan R 8 (A08)
Svc Out Normal

NYO014

Ton Scan R11 (A11)
SVCOut Stop

NYO015

1st Byte of
Start Regen Adder
to 2250

Hex 08

Ton Scan R 9 (A09)
Step Command Ctr

NYO015

Tof Scan R 5 (A05)

Tof Scan R 8 (A08)
and 9 (A09)

NYO014,NYO015

Mem Cmd
Address Byte 2

NYO015

NYO013
Tof Scan R 11
(A11)

NYO015
Not Op In

NY091

Command Counter
At 6 (A24) (A25)

Ton Scan R 8 (A08)
Sve Out Normal

NYO014

Ton Scan R 3 (A03)

2nd Byte of Start
Regen Addr to 2250
Hex 80

Ton Scan R 9 (A09)

Command Counter

Display Fetched 3 . Sve O A
in CBR - CAR Incr 1 ve Out Fmt ddr of 2250 on Step Command Ctr
Completed Dbl Wd VS%AD Incr ) Tof Timing Tgr Bus Out P at 7 (A24,25,26)
NY173 NYO041 NYO012 NYO015 ! B
Ton Scan R 4 ( A04) Tof S R 8,9
Ton S R 16 (A16) .- " of >can 7
l\::m Cin:play D(aru ;)\\‘ iy Ton Timing Tgr Addr Out Tof Scan 10 (A08) (A09)
ot R18 (A10)
NYO016 NYO041 NY012, NYOt8 NYO014, NYO015
Ton Fmt R 15 (B15)
Ton Scan R 5 (A05) .
Ton Scan R 12 (A12) Stor Display Blocks 1], lfJT: WdRC;r 414 Select Out Hold Status In Device End
Run Fmt R . ot Fmt an
Stepping Word Ctr (03) (B14) Out
NYO016 Tof Timing Tgr ) NYO013 NYO091, NY014
NY041,NY046
u Sheet2 Brought Up By Ton Fmt R 16 (B16) Cpln Ton Scan R 11 (A11)
(A36-39) Fmt R Completed Tof Scan R 3 and 4 Svc Out Stop
SPAD = 16 Hex Tof Fmt R 15 (A03) (A04)
Sheet2 (0000 (a36-30) NY046 NY0I2 NYO09I NY0I5
Ton Fmt R 11 (B11) Yot Ton Scan R 6 (A06) Ton Scan R 18 (A18)
SM Byte on Bus Out SM Byte to 2250 Yes Word Fetched Cmd Byte on Set BAC and Scan R Complete
¥o§ ?‘nt.R 8T(BOS) Hex 2A Bus Out Start Hex 27 Tof ScanR 1 and 5
of Timing ngYo44 v172 NYO016 NYO018
No
Ton Scan R 14
';on Fomf T: 3(B03) (A14) Tfr CAR Tof é‘::n?nz‘:"; ROit(Ao_/) Tof Scan R 11 (A11)
veiIutirmt Scan R 16 (A16)
NYO041] NY017 NY014 NYois
‘ End of Operation ’
. Ton Scan R 12 Tof Scan R 6 (A06)
Ton Timing Tgr (A12) Run Format R and 7 (A07)
NY041 NY016 NY013, NYO14
Ton Fmt R 12 (812) u Status In Not Dev
Tfr Byte 1 on Bus o
Out Tof Fmt Sheet 2
R 3 & 11 (B03,BI1T) NYO091 NYOI4
NY045 -
Ton Scan R 18
Ton Scan R 8 (A08)
8 Up BAC E:A]B)'S;:a: R Sve Out Normal
omplete
NYO036 NYO018 NYO014
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Operérion Event Scan Ring Command Formaf Interface Signals Notes
Counter Ring
MC 2250
Scan Key or CPU Stop 1 16 Op Out — Set BAC to 7818 (Hex 1E8A)
SR 1 (Scan Ring 1) 1,2 0 16 Op Out  —— Set Command Counter to 0, or set to 4
Note: Operational Out remains active as long as if block scan switch is on.
CRT Display rotary switch is not off. Set Word Counter to 0.
SR 2 1,3 0 16 2250 Adr on Bus Out = Reset SR 18 if on
Initial Selection SR 3 1,3,4 0 16 2250 Adr on Bus Out  ——
Address Out  ——
SR 4 1,3,4,5 0 16 2250 Adr on Bus Out  ——
Address Out ~ ——
Sel Out/Hold Out ——
Operational In 1,5 0 16 Sel Out/Hold Oyt ——
— Opin
Address In 1,5,6 0 16 Sel Out/Hold Out ——
— Opin
— Adrlin
~—— 2250 Adr on Bus In
Cmnd on Bus Out  ——
SR 6 1,5,6,7 0 16 Sel Out/Hold Out —
Send 'Set Buffer — Opln
Address and Stop' — Adrln
Command to 2250 —— 2250 Adr on Bus In
Cmnd on Bus Out ~ ~——
Command Out  ——
Not Address In 1,5 0 16 Sel Out/Hold Out  ——
— Opin
Status In, Not Chan End, 1,5,8 0 16 Sel Out/Hold Out  ——
Not Device End — Oplin
——  Status Byte on Bus In
——  Status In
Service Out  ——
Not Status In 1,5,8,9 1 16 Sel Out/Hold Out  —— Step Command Counter
— Opin
Service Out  ——
SR 9 Delayed 1,5,10 1 16 Sel Out/Hold Out _—
— Opin
Cmnd Adr Byte on Bus Out  ——
Service In 1,5,10,8 1 16 Sel Out/Hold Out  —— First byte of starting address to 2250.
— Opln First byte is high-order byte .
Cmnd Adr Byte on Bus Out —_— Complete address is 2176 (Hex 0880).
——  Service In
Service Out  ——
Not Service In 1,5,10,8,9 2 16 Sel Out/Hold Out  — Step Command Counter
—— OplIn
Cmnd Adr Byte on Bus Out ~ ——
Send Command Address Service Out  ——
(2 bytes)
SR 9 Delayed 1,5,10 2 16 Sel Out/Hold Oyt~ ——
— Opin
Cmnd Adr Byte on Bus Out ~ ——
Service In 1,5,10,8 2 16 Sel Out/Hold Out  —— Second byte of starting address to 2250
— Opln
Cmnd Adr Byte on Bus Out ~ ——
——  Service In
Service Out ——
Not Service In 1,5,10,8,9 3 16 Sel Out/Hold Qut  —— Step Command Counter
— Opin
Cmnd Adr Byte on Bus Out  ——
Service Out  ——
SR 9 Delayed 1,5 3 16 Sel Out/Hold Out  ——
— Opln
Status In, Chan End, 1,5,11 3 16 Sel Out/Hold Out  —
Ending Sequence Device End Op In Service Out
(Receive Status Byte) uf _
Not Status In 1 3 16 Sel Out/Hold Out  ——
—— Opin
Not Operational In 1,3 3 16 2250 Adr on Bus Out ~ ——
SR 3 1,3,4 3 16 2250 Adr on Bus Out  ~——
Address Out  ——
Initial Selection SR 4 1,3,4,5 3 16 2250 Adr on Bus Out —_—
Address Out ~ ——
Sel Out/Hold Out —
Operational In 1,5 3 16 Sel Out/Hold Out —_—
— Opln
Address In 1,5,6 3 16 Sel Out/Hold Out  —— Command is 'Write' (Hex 01)
— Opln
——  Address In
Cmnd Byte on Bus Out  ——
SR 6 1,5,6,7 3 16 Sel Out/Hold Out  ——
— Opin
—— Address In
Cmnd Byte on Bus Out ~ ——
Caemmand Out  ——
Not Address In 1,5 3 16 Sel Out/Hold Out  ——
— Opln
Status In 1,5,8 3 16 Sel Out/Hold Out  ——
Send 'Write' Command — Opln
to 2250 ——  Status In
——  Status Byte on Bus In
Service Out  ——
Not Status In 1,5,8,9 4 16 Sel Out/Hold Out  —— Step Command Counter
—— Opin
Service Out  ——
SR 9 1,5,8,9,14 4 16 Sel Out/Hold Out  ——
—— Opln
Service Out ~ ——
Reset SR 8, SR 9 1,5,14 4 16 Sel Out/Hold Out ——
—— Opln
SR 14 1,5,14,12 4 16 Sel Out/Hold Out —_ Start Format Ring
— Opln
Scan Ring Command Counter Format Ring
1 Scan Run 8 Service Out 0 Set BAC and Stop Cmnd 16 Format Ring Completed
2 Counter Reset 9 Step Cmnd Ctr 1 Write Starting Adr (byte 1)
3 2250 Address 10 Command Adr 2 Write Starting Adr (byte 2)
4 Address Out 11 Service Out Stop 3 Write Command
5 Sel/Hold Out 12 Run Format Ring
6 Command Byte 14 Storage Disploy,
7 Command Out Transfer CAR
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One-up Byte Counter

trigger and null on bus out

: . Command Format
Operation Event Scan Ring Counter R::: Interface Signals Notes
MC 2250
SR 12 1,5,12,(14 or 4 1,16 Sel Out/Hold Out — Reset Byte Counter.
16) —— Opln Begin sequence to transfer CAR or CBR to
See Note ——  Service In 2250 storage .
FR 1 (Format Ring 1) 1,5,12,{14 or 4 2 Sel Out/Hold Out _— BAC incremented by 2 (FR 2)*
16) —— Opln
~—— Service In
P SM Byte on Bus Out =~
FR 2 1,5,12(14 or 4 2,3 Sel Out/Hold Out — Send SM Byte to 2250 (Hex 2A)
16) — Opln
— Service In
Service Out  —
SM Byte on Bus Out  ——
Send SM and ECM Bytes Not Service In 1,5,12,(14 or 4 2,3,T Sel Out/Hold Out —
to 2250 16) — Opln
Service Out  ———
SM Byte on Bus Out  ~=—
Timing Trigger 1,5,12,(14 or 4 4,T Sel Out/Hold Oyt  ——
16} —— Opln
ECM Byte on Bus Out ——
Service In 1,5,12,(14 or 4 4,3 Sel Out/Hold Out — Send ECM Byte to 2250 (Hex 41)
16) — Opln
ECM Byte on Bus Out ===
Service Out  ——
—— Service In
Not Service In 1,5,12,(14 or 4 4,3,T Sel Out/Hold Out ——
16) — Opln
ECM Byte on Bus Out  ——
Service Out  —
Timing Trigger 1,5,12,{14 or 4 5T Sel Out/Hold Out ==
16) — Opln
Left Hex Char on Bus Out ~ ——
Service In 1,5,12,(14 or 4 5,3 Sel Out/Hold Out ——
Send Left Hex Char 16) — Oplin
to 2250 —  Service In
Service Out ——
Left Hex Char on Bus Out  ——
Not Service In 1,5,12,(14 or 4 5,3,T Sel Out/Hold Oyt ——
16) == Op In
Service Out  —~=—=
Left Hex Char on Bus Out ~ ——
Timing Trigger 1,5,12,(14 or 4 6,T Sel Out/Hold Out  ==emmm
16) — Opln
Right Hex Char on Bus Out ===
Service In 1,5,12,{14 or 4 6,3 Sel Out/Hold Oyt =—
Send Right Hex Char 16) ~— Oph
to 2250 —— Service In
- Service Qut  ——
Right Hex Char on Bus Out ~ ——
Not Service In 1,5,12,(14 or 4 6,3,T Sel Out/Hold Out  —
16) —— Opin
Service Out  ——
’ Right Hex Char on Bus Out  ——
Timing Trigger 1,5,12,(14 or 4 7,7 Sel Out/Hold Out ——
16) — Opin .
Blank or Asterisk on Bus Out ~——
Service In 1,5,12,(14 or 4 7.3 Sel Out/Hold Out  ——
16) — Opln
Send Blank or ~— Service In
Asterisk to 2250 Service Qut  ——
Blank or Asterisk on Bus Out ~——
.
Not Service In 1,5,12,(14 or 4 7,3,T Sel Out/Hold Oyt —=—
16) — Opin
Service Out ~ ——
Blank or Asterisk on Bus Out ——
Timing Trigger 1,5,12,(14 or 4- 10,T Sel Out/Hold Out  —
16) — Opln
Null on Bus Out  ——
Send Null Character to Service In 1,5,12, (14 or 4 10,3 Sel Out/Hold Out  ——
16) — Opln
il sent fllowing fhird Serviee In
b v sfenddo o)wmg i Service Out
yte of address Null on Bus Out  —
Not Service in 1,5,12,(14 or 4 10,3,T Sel Out/Hold Out  ~=—m
16) — Opln
Service Out  —
Null on Bus Out  ——=
Timing trigger and blank or 1,5,12,(14 or 4 8,T Sel Out/Hold Out ~ ——
asterisk on bus out, or timing 16) —— Opln

Scan Ping

1 Scan Run

5 Sel/Hold Out

12 Run Format

14 Sto Disp, Trf CAR
16 Sto Disp, Trf CBR

Command Counter

3 Write Command 1
4 Start Regen Cmnd 2
(Set BAC and Start) 3

4

5

é

8

16

T

Format Ring

Reset Byte Cir

Set Mode Cmnd 1
Service Out Format
ECM Cmnd

Sel Left Hex Char
Sel Right Hex Char
Step Byte Ctr
Format Completed
Timing Trigger

Note: SR 14 is on when Format Ring is transferring CAR to 2250. SR 16 is on
when Format Ring is transferring CBR (storage data) to 2250.

* BAC is incremented by 10 in two steps,
first by 2 and then by 8.
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Operation Event Scan Ring (('.:ommt:nd F;::r:a'r Interface Signals Notes
ounter 9 MC 2250
FR 8 and Byte Ctr O or FR 8, 1,5,12,(14 or 4 11 Sel Out/Hold Out  ——
FR 14 (Addr Seq) and Byte 16) = Opln
Ctr 2 SM Byte on Bus Qut —
Service In 1,5,12,(14 or 4 11,3 Sel Out/Hold Out  —— Send SM Byte fo 2250 (Hex 2A)
16) —— Opin
—— Service In
SM Byte on Bus Out  ——
Service Out  ——
Not Service In 1,5,12,(14 or 4 11,3,T Sel Out/Hold Out  ———
16) — Opin
SM Byte on Bus Out  ——
Service Out  ——
Timing Trigger 1,5,12,(14 or 4 12,T Sel Out/Hold Out  —— FR 12 turns off SR 12, BAC Incremented
16) —— Opin by 8 (FR 12)
Transfer Byte 1 on Bus Out ~ ——
Service In 1,5,(14 or 16) 4 12,3 Sel Out/Hold Out  —mme
— Opln
—— Service In
Transfer Byte 1 on Bus Out =
Service Out =
Not Service In 1,5,(14 or 16) 4 12,3,7 Sel Out/Hold Out  ——
— Opin
Send Transfer Order and Two Transfer Byte lson .Bus guf _
Address Bytes to 2250 ervice Ouf —
Timing Trigger 1,5,(150r 16) 4 13,T Sel Out/Hold Out  —— FR 13 turns on SR 15 and turns off SR 14,
— Opln SR 14 resets SR 16 (see note).
Transfer Byte 2 on Bus Out  —
Service In 1,5,(14 or 15) 4 13,3 Sel Out/Hold Out — Send transfer address (first of two bytes)
—  Opln to 2250. MC BAC is stored in 2250 storage .
——  Service In First byte is high order; second is low order.
Transfer Byte 2 on Bus Out  ——
Service Out =
Not Service In 1,5,(14 or 15) 4 13,3,T Sel Out/Hold Out  —~——
—— Opin
Transfer Byte 2 on Bus Out  ——
Service Out ——
Timing Trigger 1,5,(14 or 15) 4 14,T Sel Out/Hold Out  wreme
w—— Oplin
Transfer Byte 3 on BusOut  ——
Service In 1,5,(14 or 15) 4 14,3 Sel Out/Hold Out —— " Send transfer address (second of two bytes)
—— Opln to 2250. This is the low-order eight bits
——  Service In of MC BAC.
Transfer Byte 3 on BusOut =
Service Out —
Not Service in 1,5,(14 or 15) 4 14,3,T Sel Out/Hold Out ——
— Opln
Transfer Byte 3 on Bus Out  ——
Service Out  ~=—-
Timing Trigger 1,5,(14 or 15) 4 15,7 Sel Out/Hold Out — Actual stepping of the word counter is
One-up Word Counter, — Op'in blocked on storage display
F t Ring Complet
ormat Bing Lomplete Not Timing Trigger 1,5,(14 or 15) 4 16 Sel Out/Hold Out  ——
— Opln
Fetch Request 1,5,15 4 16 Sel Out/Hold Out  ~—
—— Opin
——  Service In
End of Address S.equence Fetch Completed 1,5,15,16 4 16 Sel Out/Hold Out —— Fetched double word is set into the CBR.
Restart Format Ring — Opln CAR is incremented by one double word.
—— Service In The SPAD counter is incremented by 1.
SR 16 1,5,12,16 4 16 Sel Out/Hold Out —— Begin data sequence to transfer CBR to
— Opln 2250 storage
~——  Service In
End of Data Sequence, FR16 1,5,12,14 4 16 Sel Out/Hold Out —— Set SR 12. Restart format ring. Begin
Restoft Farmat Ring —— Opin address sequence to transfer CAR to 2250
storage .
FR 16 and Last Word Fetched 1,5,18 4 16 Sel Out/Hold Out  —— 'Last Word Fetched' condition is brought
—— Opin up when SPAD equals 0000
End of Data Sequence,
Last Word Fetched Service In 1,5,18,7 4 16 Sel Out/Hold Out —— Command Out causes 2250 to drop Service
—— Opin In and send Status In with Channel End
——  Service In and Device End
Not Service In 1,5,18 4 16 Sel Out/Hold Out  ——
—— Opin
Status In, Chan End, Device 1,5,18,11 4 16 Sel Out/Hold Out  —
End — Opin
——  Status Byte on Bus In
—  Status In
Ending Sequence Service Out  ——
SR 11 1,11,18 4 16 — Opln
——  Status Byte on Bus In
——  Status In
Service Qut  —
Not Status In 1,18 4 16 — Opln
Scan Ring Command Counter Format Ring
1 Scan Run 4 Start Regen Cmnd 3 Service Out Format
5 Sel/Hold Ouf (Set BAC and Start) 11 Set Mode Cmnd 2
11 Service Out Stop 12 Transfer
14 Sto Disp, Trf CAR 13 Transfer Address 1
15 Fetch Request 14 Transfer Adr 2
16 Sto Disp, Trf CBR 15 Step Word Counter
18 Scan Ring Completed 16 Format Completed
" P T T?;T:g Troi;ngpe: © Note: SR 14 is on when Format Ring is transferring CAR to 2250,
SR 16 is on when Format Ring is transferring CBR (storage data) to 2250.
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1 Scan Run

3 2250 Address
4 Address Out
5 Sel/Hold Out
6 Command Byte
7 Command Out

8 Service Out

9 Step Command Counter
10 Command Address

11 Service Out Stop

18 Scan Ring Completed

4 Start Regen Cmnd

(Set BAC and Start)
5 Start Regen Adr (byte 1)
6 Stort Regen Adr (byte 2)
7 Unused

16 Format Completed

Operation Event Scan Ring Command Fo'rmar Interface Signals Notes
Counter Ring
MC 2250
Not Operational In 1,3,18 4 16 2250 Adr on Bus Out _—
SR3 1,3,4 4 16 2250 Adr on Bus Out  ——
Address Out =
SR 4 1,3,.4,5 4 16 2250 Adr on Bus Out —_
Address Out  ——
Sel Out/Hold Out —
Operational In 1,5 4 16 Sel Out/Hold Out —_—
— Oplin
Address In 1,5,6 4 16 Sel Out/Hold Out  —— Command Byte: Set Buffer Address and
— Opin Start {Hex 27)
—— Address In
Cmnd Byte on Bus Out =~ =—
Send Start Regeneration
Command to 2250 SR & 1,5,6,7 4 16 Sel Out/Hold Out  —
~— Opln
—— Address In
Cmnd Byte on Bus Out  —
Command Out  ——
Not Address In 1,5 4 16 Sel Out/Hold Out —_—
— Opin
Status In, Not Chan End, 1,5,8 4 16 Sel Out/Hold Out ——
Not Device End — Opln
~—— Status In
~=—  Status Byte on Bus In
Service Out  ——
Not Status In 1,5,8,9 5 16 Sel Out/Hold Out  —— Step Command Counter
—— Opin
Service Out  ~——
SR 9 Delayed 1,5,10 5 16 Sel Out/Hold Out  ——
— Opln
Cmnd Adr Byte on Bus Out ~ ——=
Service In 1,5,10,8 5 16 Sel Out/Hold Out  —— First byte of start regeneration address to
— Opln 2250. First byte is high-order byte .
—— Service In Complete address is 2176 (Hex 0880).
Cmnd Adr Byte on Bus Out  ——
Service Out  ——
Not Service In 1,5,10,8,9 6 16 Sel Out/Hold Out  — Step Command Counter
— Opin
Cmnd Adr Byte on Bus Out  ——
Service Out  ——=
Send Command Address SR 9 Delayed 1,5,10 6 16 Sel Out/Hold Out  —
(2 bytes) to 2250 — Opln
Cmnd Adr Byte {2) on Bus Qut ——
Service In 1,5,10,8 6 16 Sel Out/Hold Out == Second byte of start regeneration address
— Opin to 2250
——  Service In
Cmnd Adr Byte {2) on Bus Out ~ ——
Service Qut ~ =——
Not Service In 1,5,10,8,9 7 16 Sel Out/Hold Out  —— Step Command Counter
— Opln
Cmnd Adr Byte (2) on Bus Out  ——
Service Out  ——
SR 9 Delayed 1,5 7 16 Sel Out/Hold Out e
— QOpln
Status In, Chan End, 1,5, 1 7 16 Sel Out/Hold Out  ——
Device End — Opin
——  Status Byte on Bus In
~—— Status In
Service Out  —
SR 11 1,5,11,18 7 16 Sel Out/Hold Out  —
— Opln
- Status Byte on Bus In
Ending Sequence ———  Status In
(End of Scan) Service Out  —=
SR 18 11,18 7 16
—~—=  Opln
—— Status Byte on Bus In
——  Status In
Service Out  ——
Not Status In 18 7 16 End of Operation
Scan Ring Command Counter Format Ring
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MCW Data Flow Preceding

Message Display

Console
Indicators Console Data Keys Console Address Keys
0 72 8 31
17 28
Log Word Pseudo
Select Address
Gates Generator
CDBI from MSCE
72
X
CBR (0-63+8P) NY101 Reverse
o 1+ J2T3TaT5TeT7T® Parity PG
MCW 0 X 71
72
Biank or
12 * Generate
—
CXR (0-63+6P) NYI0] ne Digit EaCDIC
0 2 3 5 |6 elect Select
] ! l l l 4 I l I 7 I P etec Transiator
52 63
(Count Field)
Tape
Unit
CPC Rotary
Switches
Selector Tape 1
Channel So::w:ro
ni
‘m LOG/SCAN CONTROLS
Compare B Counter Log Ring - 6 Tgrs
0 SPAD Ctr - 4 Tgrs
Word Ctr - 8Tgrs MC 2250
Scan Ring - 18 Tgrs Interface Display
Command Ctr - 3 Tgrs Switch Unit
Format Ring - 16 Tgrs
Byte Ctr - 3 Tgrs
Buffer Addr Ctr - 12 Tgrs
Message Display (Data Flow)
C°'35°le Console Data Keys Console Address Keys
Indicatois
0 72
Increment by 8 (Bit 28)
—
CAR NY201
8 (+3P) 31
)’( Console Addr Bus
L 27 Out to MSCE >
Log Word Pseudo
Select Address
Gates Generator
CDBI from MSCE
7L I
XM
<BR (0-63+8P) Nm'l Reverse
Parit
o ] v [ 23 [ 45 |67 lid PG
0 71
72
Blank or
* Generate|
e R —
CXR — .. Hex to
(0-63+8P) NY101 Byte Ctr Byte Lo Digit EBCDIC
5 ] " ] 3 ] 3 [ " l 5 ] P I 7 l p " Select '] Select Translator
8
(Data)
; >
EOB
Decoder PG
Tape
Unit
Last Word Used
Bus Out
CPC Rotary
Switches 2250 Commands Tape
and Addresses Selector Cop i
Channel N n:ro
LOG/SCAN CONTROLS ni
Compare = Log Ring - 6 Tgrs L % g
SPAD Ctr - 4 Tgrs Address
Word Ctr - 8Tgrs | Satus MC 2250
#{ Scan Ring - 18Tgrs |eglttes Bl 35— Interface 354 Display
Command Ctr - 3 Tgrs 4 Switch 1/O Interface Unit
Format Ring - 16 Tgrs T
Byte Ctr - 3Tgrs 9 4
Buffer Addr Ctr = 12 Tgrs
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‘ Msg Disp ’

From Fig 5-516
Diagnose Sheet 2 of 5

Gate MCW Bits
52-63 to
CAR17-28 (Y92)

NY212

Reset Byte Ctr to 0
(A27)

NY040

Ton Start Msg Disp
NYO081

Ton Scan Ring 1(A01)|

NYOI1

Ton SR2 (A02)
NYOI1

Block
Scan Sw on

Set Cmd Ctr to 4
(A24)

NYO11

To Sheet 2

Set Cmd Ctr to 0
(A25)

NYOI1

Ton SR3 (A03) Tof
SR2 (A02) 2250 Adr
On Bus Out

NYO012

Ton SR4 Adr Out
(A04)

NYO012

Ton SR5 (A05)
Sel Out
Hold Out

NYO013

Tof SR3, 4 (AO3)

NYO012

L

T e

Ton SR6 (A06) Cmd
Byte On Bus Out

NY013 |

Cmd Is Set BAC and
Stop Hex 27

Ton SR7 (A07) Cmd
Out

NYO014

Adr In

No

Tof SR6 (A06), 7 |
(A07)

NYO013

e,

Status
In Not Dev
End

Ton SR8 (A08) SVC
Out

NYO014

Ton SR9 (A09) Step
Cmd Ctr to 1 (A26)

NYO015

Ton SR10 (A10) Tof
SR8 (A08), 9 (A09)
Cmd Adr Byte 1

Bus Out

=00

Hi Order
NY015

Ton SR8 (A08) SVC
Out

NYO014

Ton SR9 (A09) Step
Cmd Ctr to 2 (A25)

NYO015

Tof SR8, 9 (A09)

NYO015

L
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No

Ton SR8(A08) SVC
Out

NYO014

Bus Out
=00
Adr Byte 2

No

Ton SR9 (A09) Step
Cmd Ctr to 3 (A25)

NYO015

Tof SR8 (A08), 9
(A09), 10 ¢A10)

NYO014,015

Status In Dev End

Ton SR11 (A11) SVC
Out Stop

NYO015

Tof SR5 (A05), 11
(A11)

NY013,015

Op In

No

Ton SR3 (A03) 2250
Adr On Bus Out

NYO012

Ton SR4 (A04) Adr
Out

NY012

Ton SR5 (A05) Sel,
Hold Out

NYO013

Ton SR3 (A03), 4
(A04)

NYO012

No

1

1

e T

I

Obijective:

Transfer an EBCDIC message from MWS to 2250 Buffer and Display it on CRT

by use of Diagnose Instruction.

Ton SRé (A06) Cmd
Byte On Bus Out

NY013

Cmd Is Write Hex
01

—_—_—

Ton SRT (A07) Cmd
Out

NYO014

Adr In

No

Tof SRé (A08), 7
(A07)

NYO014

Ton SR8 (A08) SVC
Out

NYO014

Status In

Ton SRY (A09) Step
Cmd Ctr to 4 (A24)

NYO015

Ton Msg Fetch Reg

NYO081

See Flow Chart Dis-
play Storage In CBR
Figure For

Data Flow

MWS to CBR

Tof (A08) SR8, 9
(A09)

NYO015

Ton Msg Gate Data

NYO081

Gate CBR To Bus Out
Per Byte Cir

NYO051

L

!

P

Sheet 3

Fetch Compl

Tof Msg Fth Reg

NY081

Fetched Dbl Wd In
CBR In EBCDIC

Step CAR1 Dbl
Wd (Mult Stg
Disp)

NY209

Sheet 3

Sheet 3

5-515 (2 of 6)



No

Sheet 2

Tof Msg SVC Out

NY081

Ton Msg SVC Out
NY081

2250 Stores Byte In
Buffer

SVC In

No

Step Byte Ctr (A28)

NYO081

Tof Msg SVC Out
NY081

Ton Rem Seq Lth

NYO081

Ton Msg SVC Out

NYO081

2250 Stores Byte In
Buffer

SVC In

No

Step Byte Ctr (A28)

NY081

Ton Msg Fetch Req

NY081

Fetch Dbl Wd To
CBR

Tof Rem Seq Lth

NYO081

Fetch Compl

Sheet 2

Ton Last Wd Used

NYO019

Sheet 2

Tof Msg Gate Data

NYO081

Tof Rem Seq Lth

NYO081

SVC In

Ton SR7 (A07) Cmd
Out

NYO014

Stat In
Dev End

Ton SR11 (A11) SVC
Qut Stop

NY015

i

Sheet 1

Tof SRS,
(A05, AT1)

NYO013, 015

Yes

Ton SR3 (A03) 2250
Adr On Bus Out

NYO012

Ton SR4 (AO4) Adr
Out

NYO012

Ton SR5 (AO5) Sel,
Hold Out

NYO013

Op In

Yes

Tof SR3,4
(A03,A04)

NY012, 013

Adr In

Yes

Ton SRé (A06) Cmd
Byte On Bus Out

NY013

Cmd Is Set BAC and
Start Hex 27
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Ton SR7 (A07) Cmd
Out

NY014

Adr In
Yes

Tof SR6 (A0S), 7
(A07)

NYO013

Ton SR8 (A08) SVC
Out

NYO014

Stat In

No

Ton SR9 (A09) Step
Cmd Ctr to 5 (A25)

NYO014

Ton SR10 (A10) Tof
SR8 (A08), 9 (A09)
Adr Byte 1 On Bus
Out

Hi Order Byte = 00

NY015

Ton SR8 (A08) SVC
Out

NYO014

SVC In

No

Ton SR9 (A09) Step
Cmd Ctr to 6 (A25)

NY015

Tof SR8 (A08), 9
(A09) Adr Byte 2

On Bus Out
NYO015

Lo Order Byte = 00

No

Ton SR8 (A08) SVC
Out

NYO014

SVC In

No

Ton SR9 (A09) Step
Cmd Ctr to 7 (A25)

NYO015

Tof SR8 (A08), 9
(A09), 10 (A10)

Stat In
Dev End

TonSR11 (A11)SVC
Out Stop

NY015

Ton SR18 (A18) SR
Compl

NY018

Stat In

EOB
On Bus
Ovut

Operation was
Terminated by
Block Scan Sw.
Restart by Turning
off Block Scan Sw

Tof Message Dis-
play Latch

NY508

Drops Start Signal
to CPU (Allows
CPU to Start)

‘ Operation Complete )




o X Command Message Display
peration Event Scan Ring Counter Triggers MC Interface Signals 2250 Notes

12 Field contains bit 8 and Op Out

not bit 9 —_— CRT Display Rotary Switch must be in

the 'Message Display' position
Note: Operational Out remains active as long as CRT
Display rotary switch is not off.

Diagnose Instruction .
MCW is fetched and set into the

CBR
MCW is transferred from CBR to CXR bits 52-63 are transferred to
CXR. MCW should be all zeros CAR bits 17-28
except for the count field (52-63)
Start Me.ssage Display -1 SMD Reset Scan Ring and Byte Counter.
{From Diagnose Instruction) Start Scan Ring.
SR 1 (Scan Ring 1) 1,2 0 ) Set Command Counter to 0, or set to 4
if block scan switch is on
SR 2 1,3 0 2250 Adr on Bus Out —_—
Initial Selection
SR3 1,3,4 0 2250 Adr on Bus Out —_

Address Out —_

SR 4 1,3,4,5 0 2250 Adr on Bus Out —
Address Out _
Sel Out/Hold Out  ——

Operational In 1,5 0 Sel Out/Hold Out _—
_______ -  Opln
Address In 1,5,6,7 0 Sel Out/Held Out e
— Opin
—— Adrin
2250 Adr on Bus In Cmnd on Bus Out —_—
SR & 1,5,6,7 0 Sel Out/Hold Out  ——
— Opln
—— Addrin

2250 Adr on Bus In
Cmnd on Bus Out  ——

. Command Out ~ ——
Send ‘Set Buffer Address and
Stop' Command to 2250 Not Address In 1,5 0 Sel Out/Hold Out —
— Opin
Status In, Not Chan End,
Not Device End 1,5,8 0 \ Sel Out/Hold Out —_
— Opln
——  Status Byte on Bus In
——  Status In =

Service Out —_—

Not Status In 1,5,8,9 1 Sel Out/Hold Out — Step Command Counter
-==- Opln
Service Out —_—
SR 9 Delayed 1,5,10 1 Sel Out/Hold Out —_
=== Opln
Cmnd Adr Byte on Bus Out —_—
Service In 1,5,10,8 1 Sel Out/Hold Out —_— First byte of starting address to 2250. First
byte is high-order byte. Complete address
is 0000.
Not Service In 1,5,10,8,9 2 Sel Out/Hold Out —_— Step Command Counter
——  Opln
Cmnd Adr Byte on Bus Out e
Service Out —
9 1 1 2 Sel t/H e
Send Command Address SR 9 Delayed ,5,10 op In el Out/Hold Out
(2 bytes) Cmnd Adr Byte on Bus Out —
Service In 1,5,10 8 2 Sel Out/Hold Out — Second byte of starting address to 2250
e Op In

Cmnd Adr Byte on Bus Out —
——  Service In

Service Out J—
Not Service In 1,5,10,8,9 3 Sel Out/Hold Out _ Step Command Counter
— Opln
Cmnd Adr Byte on Bus Out —_
Service Out J—
SR 9 Delayed 1,5 3 Sel Out/Hold Out  ———
—— Opln
Ending Sequence Status In, Chan End, 1,511 3 Sel Out/Hold Out -—
(Receive Status Byte) Device End — Opln
Service Out —_
Not Status In 1 3 —— Oplin
Not Operational In 1,3 3 2250 Adr on Bus Qut ~ ——
SR3 1,3,4 3 2250 Adr on Bus Out  ——
Address Out —
Initial Selection
SR 4 1,3,4,5 3 2250 Adr on Bus Out —
Address Out ——
Sel Out/Hold Out —_
Operational In 1,5 3 Sel Out/Hold Out —
— Opln
T e e T
fer;clzs\éVrXYe Command Address In 1,5,6 3 Sel Out/Hold Out —_— Command is 'Write' (Hex 01)
° — Opln
——  Address In
Cmnd Byte on Bus Out -_
SR & 1,5,6,7 3 Sel Out/Hold Out —
—— Opln
~—  Address In
Cmnd Byte on Bus Out ~ ——
Command Out —
Not Address In 1,5 3 Sel Out/Hold Out —_—
— Opln
Status In 1,5,8 3 Sel Qut/Hold Out —_—
— Opln
——  Status In
——  Status Byte on Bus In
Service Out —_
Scan Ring Command Counter Message Display Triggers
1 ScanRun 7 Command Out 0 Set BAC and Stop Cmnd SMD Start Message
2 Counter Reset 8 Service Out 1 Write Starting Adr (byte 1) Display
3 2250 Address 9 Step Cmnd Ctr 2 Write Starting Adr (byte 2)
4 Address Out 10 Command Adr 3 Write Command

5 Sel/Hold Out 11 Service Out Stop
6 Command Byte
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Operation

Command

Message Display

Event Scan Ring Counter Triggers Interface Signals Notes
MC 2250
Not Status In 1,5,8,9 4 Sel Out/Hold Qut  —— Step Command Counter
— Opln '
Service Out  ——
Send 'Write' Command to SR 9 1,5,8,9 4 MFR Sel Out/Hold Out ~ —— Fetch request for double word
2250 (continued) — Opin addressed by CAR
Service Out  ——
Reset SR 8, SR 9 1,5 4 MFR Se! Cut/Hold Out  ——
— Opln
MFR 1.5 4 MFR, MGD Sel Out/Hold Out  —— Gate CBR byte selected by byte counter
— Opln directly to Bus Out. Reset 'Remember
Fetch first double word CBR Byte on Bus Out - Sequence if on.
of message Fetch Complete 1,5 4 MFR, MGD Sel Out/Hold Out  —— Set fetched double word into CBR.
—— Opln Advance CAR by one double word.
CBR Byte on Bus Oyt —
Service In 1,5 4 MFR,MGD, Sel Out/Hold Out  ——
MSO — Opln
~—  Service In
CBR Byte on Bus Qut ~ ——
Service Qut =
MSO 1,5 4 MGD, MSO Sel Out/Hold Out  —-— Data byte set into 2250 storage.
——  Opln Fetch Request reset.
——  Service In
Send first data byte of CBR Byte on Bus Out
any word to 2250 Service Out
Not Service In 1,5 4 MGD, MSC, Sel Out/Hold Out ~ —— Step Byte Counter
$BC — Opln
CBR Byte on Bus Out =
Service Out  ———
SBC 1,5 4 MGD, SBC, Sel Qut/Hold Out — Reset Message Service Out.
RS —— Opin . Set Remember Sequence Latch.
CBR Byte on Bus Qut  ——
e Reset Step Byte Counter Latch
Not M5O 1,5 4 MGD,RS Sel Out/Hold Out —
—  Opin e—
CBR Byte on Bus Out  ~—
Service In 1,5 4 MGD, RS, MSO Se! Out/Hold Out —_—
— Opin
——  Service In
CBR Byte on Bus Out =
Service Out  —— -
MSO 1,5 4 MGD, RS, MSO Sel Out/Hold Out  —— Data byte set into 2250 storage
— Opin
——  Service In
Send remaining data bytes of CBR Bytesor‘ ?US 8\1: -
any word to 2250 ervice LU
Not Service In 1,5 4 MGD, RS, MSO, Sel Qut/Hold Qut  —— Step Byte Counter
S8C — Opln
CBR Byte on Bus Out ~ ——
Service Out ~ ——
SBC 1,5 4 MGD, RS, SBC Sel Out/Hold Out e Reset Message Service Out
— Op In
CBR Byte on Bus Out  ——
Not MSO 1,5 4 MGD, RS Sel Out/Hold Out  —— Reset Step Byte Counter Latch
— Opln
CBR Byte on Bus Cut  ——
SBC, Byte Counter Zero 1,5 4 MGD, RS, SBC, Sel Out/Hold Out  —— Turn on Message Fetch Request
MFR — Opln
CBR Byte on Bus Out  ——
Byte Counter Zero.
Fetch next double word of MFR 1,5 4 MGD, MFR Sel Out/Hold Out e Reset Remember Sequence Latch.
message . — Opln Fetch double word addressed by CAR
CBR Byte on Bus Out  ——
Fetch Complete 1,5 4 MGD, SBC Sel Out/Hold Out —_— Set fetched double word into CBR.
—— Opln Advance CAR by one double word.
CBR Byte on Bus Out  ——
Sense EQB. Stop data SBC, EOB on Bus Qut 1,5 4 RS, SBC, LWU Sel Out/Hold Out  —— Set Last Word Used Latch. Reset
trarsfer. — Opin Message Gate Display.
CBR Byte (EOB) on Bus Out —_—
Service In 1,5,7 4 LWU Sel Out/Hold Out —_— Send Command Out
Signal End of Data to — Opin
2250 ——  Service In
Command Out  ——
Not Service In 1,5 4 LwuU Sel Out/Hold Out =
——  OpIn
Status In, Chan End, 1,511 4 LwuU Sel Out/Hold Out  ——
Device End — Opln
——  Status Byte on Bus In
. ~——  Status In
Ending Sequence Service Out  ——
SR 11 ,n 4 Lwu — Opln
——  Status Byte on Bus In
——  Status In
Service Out  ——
Not Status In 1 4 —— Opin

Scan Ring

Scan Run

Sel/Hold Out
Command Out

Service Out

Step Command Counter
Service Qut Stop

-0 N ;—

Command Counter

4 Start Regen Command
(Set BAC and Start)

Message Display Triggers

MGD Message Gate Data
RS Remember Sequence
MSO Message Service Qut
SBC  Step Byte Counter
MFR  Message Fetch Request
LWU  Last Word Used
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. Command Message Display
Operation Event Scan Ring Counter Triggers Interface Signals Notes
MC 2250
Not Operational In 1,3 4 LWuU 2250 Adr on Bus Out  ——
SR3 1,3,4 4 Lwy 2250 Adr on Bus Out  ——
Address Out  ——
SR 4 1,3,4,5 4 Lwu 2250 Adr on Bus Out  ——
Address Out ~ ———
Sel Out/Hold Out —_—
Operational In 1,5 4 Lwuy Sel Out/Hold Out _
— Opin
Address In 1,5,6 4 Lwu Sel Out/Hold Out = Command Byte: Set Buffer Address and
— Opln Start {Hex 27).
= Address In
Cmnd Byte on Bus Out =
Send Start Regeneration
command to 2250 SR 6 1,5,6,7 4 Lwu Sel Out/Hold Out  —
— Opln
———  Address In
Cmnd Byte on Bus Out ~ ——
Command Out  ——
Not Address In 1,5 4 LWU Sel Out/Hold Out  ——
— Opln
Status In, Not Chan End, 1,5,8 4 LWy Sel Out/Hold Out  ——
Not Device End — Opin
= Status In
——-  Status Byte on Bus In
Service Out  ——
Not Status In 1,5,8,9 . 5 Lwu Sel Out/Hoid Out  —— Step Command Counter
~——  Opln
Service Qut ~ ——
SR 9 Delayed 1,5,10 5 LWU Sel Out/Hold Out  ——
~— Opln
Cmnd Adr Byte on Bus Out  ——
Service In 1,5,10.8 5 Lwu Sel Out/Hold Out  —— First byte of start regeneration address
——  Opin to 2250. First byte is high-order byte.
~——  Service In Complete address is 0000.
Cmnd Adr Byte on Bus Out  ——
Service OQut  ——
Not Service In 1,5,10,8,9 6 LWuU Sel Out/Hold Out — Step Command Counter
— Opin
Cmnd Adr Byte on Bus Out  ——
Service Out =
Send Command Address
(2 bytes) to 2250 SR 9 Delayed 1,5,10 6 Lwu Sel Out/Hold Out  ——
-~ Opin
Cmnd Adr Byte (2) on Bus Out  ~—
Service In 1,5,10,8 é Lwu Sel Out/Hold Out —_— Second byte of start regeneration
—_— Opln address to 2250
——  Service In
Cmnd Adr Byte (2) on Bus Out  ——
Service Out
Not Service In 1,5,10,8,9 7 Lwu Sel Out/Hold Out  —— Step Command Counter
Op In Cmnd Adr Byte (2) on Bus Out
Service Out  ——
SR ¢ Delayed 1,5 7 LWu Sel Out/Hold Out —_—
——  Op In
Status In, Chan End, 1,5,11 7 Lwu Sel Out/Hold Out —
Device End —— Opin
——  Status Byte on Bus In
——  Status In
Service Out  =——
SR 11 1,5,11,18 7 Lwu Sel Out/Hold Out —
Ending Sequence — Opln
(End of Scan) =~ Status Byte on Bus In
——  Status In
Service Out  ——
SR 18 11,18 7 LwWU —— Opln
——  Status Byte on Bus In
—— Status In
Service Out _—
Not Status In 18 7 twu End of Operation

V0N A D e

10
11
18

Scan Ring

Scan Run

2250 Address
Address Out
Sel/Hold Out
Command Byte
Command Out
Service Out

Step Command Ctr
Command Address
Service Out Stop
Scan Ring Completed

Command Counter

4 Start Regen Cmnd

(Set BAC and Start)
5 Start Regen Adr (byte 1)
& Start Regen Adr (byte 2)
7 Unused

Message Display Triggers

LWU Last Word Used
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Diagnose Instruction
=aagnase nsiruction;

B1 + D1 = MCW Address

r A ==
SI Op Code 83 12 Bl D1
0 78 15 16 19 20 31
/ N\
. AN
4 N
7 N
Vi
8 9 10 11 12 13 14 15
23w
0 0 0 0 =~ MPXChen
0 0 0 1 - Chan 1
00 1 0 = Chan 2
Bits 8 and 9 00 1 1 - Chan 3
work together A.cfivafe Channel Select 01 0 0 - Chan 4
Line (See Note) 01 0 1 L “Chan'.5
01 1E 0! - Stor Chan
o 1 11
Unused
% 31 10:
L | N T | = No Chan
0 0 | Exit from Diagnose;
MCW to CBR to CXR Activate All Channel Select Lines (See Note)
0 | 1 | MCW to CBRto CXR, and action on Note: When bit 11isq 1, all
count depending on: channel diagnostic select lines
MCW Bits Controls Gating of MCW Bits 33-43 et e d Pihea b e 30¢
218 0 =CPU Data Path Controls bits 12=15 control channel
1 = PSCE Data Path Cont selection. Action taken by the
0| 0| No other action S SOMSls selected channel(s) is controlled
0 | 1| Hard Stop and Interrupt OyNCTEOSlISNS:
1|0 | Soft Stop and Log Out
1|1 | Hard Stop and Log Out and Interrupt
1 0 | Messeage Display (MCW should be all zeros:
otherwise MC may attempt additional functions.)
1 1 | Immediate Logout
MCW to CBR (no gate to CXR)

Maintenance Control Word

Inhibit Overlap

SAA Force
Adr Exception

Disable Interval Timer
Suppress Address Exception
Disable Multiaccess
Action on MCW Count

Check Reset

00 No Action

01 Invert EMS Bank Bit

10 Switch HOLAB and HOMAB

11 Invert HOLAB and Switch
with HOMAB

Request Stack Select = MCW Bit 25=1
Inhibit (Disable) Q

Output Priority

Unused 1
Bit 10=1

Disable PSCE Punchthrough

Q Register Inhibit Controls

o e e ——
IERARERARERERAR 1(2f2f2|2|2|2|2]|2(2|2|3|3]|3|3|8|3|3|3|3|3|4]4|4|4|4|4|a|4|4|4 5151515|5]|5]|5|5(5|6]|6]6]¢6
ol1(2|3]4]|5]6|7|8|%2|0|1|2|3|4]|5]|6|7|8|9|0|1]2]|3|4]|5]|6|7|8|9|0|1|2]|3]|4]5]|6|7|8|2/0|1|2]|3|4]|5/6]|7]|8]¢9 112(3[4]|5]|6|7]|8]|9]|0|1|2]3
—— e —_—— e U e e e )
;Couanield

Ignore CPE Errors

Channel Diagnostic Lines

Reverse Mark Parity
Force MSM Addr

Parity and Key Checks

Sink Address Parity Invert

Error Generate Bits

FLP Sink/Source Register Controls

SDB/SAR Pair Controls 1,
Bit 10=0

FXP and FLP Storage Buffer Controls

FXP and FLP Op Stack Controls

FLP Error Generate Controls == MCW Bit 25=0

FLP Pulse Stop

Gate Request Stack Select

Suppress Instruction Fetch

Q Store and Fetch Delay

Allow Q Output Priority

Q Hold On Error

Op Stage Parity Invert

PSCE Halt On Error

FXP Error Generate

Data Path Control Fields Decoding

MCW Bits 34 to 36* MCW Bits 37 to 39 MCW 40 and 41 MCW Bits 42 and 43
FLP Op Stk | FXP Op Stk FLP Stor FXP Stor SDB/SAR FLP Add SI/SO | FLP M/D crtd S1/50
Buffer Buffer Buffer Buffer Reg Pair Reg Pair Reg Pair
Req Stack 1[ 100 00]000 FLOSO No Action No Action | No Action No Action No Action NoDA;crion
Req Stack 2| 101 01]001 FLOST FX0S1 FLBI1 FXBA SDBI Al m —
Req Stack 3| 110 10{010 FLOS2 FX052 FLB2 FXBB SDB2 A2 sl
Req Stack 4 [ 111 11]011 FLOS3 FX0S3 FLB3 FXBC SDB3 A3 o Action
No Action 000 — 1100 FLOS4 FX0S4 FLB4 FXBD —_ T —
— 101 FLOS5 FX0S5 FLBS FXBE —_ = =
—|[110 FLOS6 FX056 FLBS FXBF _ —_ =
—]:111 FLOS7 No Action No Action [ No Action — == =
Note:

Fe buffer or register pair designation as specified by the code in the

refers only to the FLP Op stack; and when i

respective MCW data path control field refers to the buffer or register

pair that will honor the next request.
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refers only to the FXP Op stack.

* |f MCW bit 33 is on, the code specified in MCW bits 34 to 36

t is off, the code

| Box Adder Error Generate



Diagnose Instruction
—_op Tefruction

Pri Op Interrupt
(L89)

NP303

‘ Diagnose ’

I Box Decode
Diagnose

NM131

SIS
or Store A

1. True Step IR
2. State 0(D103)

NM141

Ton Stop
State (M94)

NM513

GPR
For B Field
Avail ]
Wait for Cond
Code Valid
NMO095
N
> Cndl No
Mode Tgr
1. Set Statel Reset
NP323
2. Gate Op Reg D Yes
to D Buffer
3. Gate D Buffer to
Adder NP341
4. Gate B to Adder Yes Activate
Tgr On
NMO091
No
Ppin No
Empty To Cancelled Op
Processing
Yes
Any s
Interrupt To lnfer.'rupf
Tgr On Operation
No
Yes
SIS
No

1. Set State 3 (D103
2. Gate Addr to WR

NM135

Specification
Violation

To Interrupt
Operation

Ton Stop Tgr (N94)

NMI135, 531

Ton Stop Decode
Tgr

NM505, 531

1. Set State 4
(D101)

2. Signal Diagnose
to MC

NM135

1. Bit 1 to PpIn3
Sink Addr

2. Double to
Ppln3 Op

3. Fetch to
Ppln3 Op

4. WR to MSCE
Interface

5. Set State 5

Ton Diagnose
Decode Lth (B28)

NY569

Objectives:

R

To decode and execute the Diagnose Instruction (83).

Gate 2 Bits 10-15
to Tgrs

NY572

12
Bits 8, 9
=00

12
Bits 8, 9
=01

12
Bits 8, 9
=10
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Ton 12 Bit 8 Tgr

NY570

Diagnose
Not Log (B28)

NY570

Ton Sink Tag
Tar

NY227

12
Bits 8, 9
=00

12
Bits 8, 9
=01

Mes
Display
Sw

Tof 12 Bit 8 Tgr

NY570

Yes

Ton 12 Bit ¢
Tor

NY570

No

Tof 12 Bit 9
Tgr

NY570

No
Sheet 3
12
Bits 8, 9
=1
Yes
Immediate Start
Logout (B27) NY501, 503
NY570
Start Logout (C21) I Box
Decode N + 1
NY506
Reset 12 Bit 8
NY572
Reset Diognose
‘Decode Lth
NY570
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Frame 10 Manual Control Triggers

Address Compare Hardstop Trigger - NM533

Turned on when any address compare is found and the MC address
compare rotary is on any hardstop or loop position. It controls the
turn on of all hardstop triggers for CPU.

Address Compare Sync Trigger - NM533

Turned on by any address compare between the console address keys
and I box instruction address or MSCE store address or between PSCE
address bus and PSCE address keys. The trigger provides an
oscilloscope sync pulse to the I, E, F boxes and the MC.

Address Compare Trigger - NM533
A timing trigger that synchronizes the CPC = 0 to the address compare
hardstop or loop function.

Block Pulse Trigger - NM547
This trigger is used in conjunction with the SP1 and SP2 triggers.

Enter Instruction Trigger - NM509
Provides control for performing the enter instruction (buffer) function
of the MC.

Error Accumulation Trigger - NM551

Indicates that one or more machine check errors have occurred during
a time when the Error Disable Trigger was on or PSW bit 13 was not
a one.

Error Disable Latch and Trigger - NM549
Inhibits turning on any hardstop triggers because of machine check
errors during an interrupt sequence or during single cycle operation.

Error Disable Turn Off Trigger - NM549
Reset the Error Disable Trigger. It is activated by exit from single
cycle mode or by the completion of an interrupt.

FLA M/D SC Rate Trigger -~ NM543

Turned on with the first start PB depression when the rate switch is in
the single pulse position. It controls the clock pulse gating to allow only
the FLA M/D units to see a pulse during FLA M/D operations.

FLA M/D SC Trigger - NM543

Turned on when the FLA M/D Rate Trigger is on and a FLA M/D unit
is in usc. It controls the turning on of the FLA M/D unit single pulse
trigger in the E box.

Force Loop Trigger - NM509
Turned on by the address compare function of the MC to control the
various looping sequences.

I Box IPL Trigger - NM521
Turned on by IPL and PSW restart to control the I box functions of these
operations.

Instruction Step Trigger - NM507
Provides control for the instruction step and multi-step positions of the
rate switch.

Manual FLR Load Trigger - NM527
Turned on by a manual FLR store operation from the MC. It controls
the M ring and various gating lines to complete the operation.

Manual Function Turn Off Latch - NM507
Provides a reset for the enter instruction, repeat instruction, force
loop, set IC, set PSW and I box IPL triggers.

Manual GPR Load Trigger - NM527
Turned on by a manual store into a GPR from the MC. It controls the
M ring and various gating lines for completing the operation.

Manual Store Initialize Trigger - NM527
Turned on by a manual store into storage from the MC. It controls
starting the M ring and gating the functions of the operation.

Manual Store Turn Off Latch - NM529

Turned on by manual store initialize, manual GPR load or manual FLR
load. Its function is to turn off the trigger that turned it on at the proper
time during the operation.

Manual Trigger - NM503
On during single cycle mode to disable the interrupt signal to the MC.

MO Turn On Latch - NM537
Controls the resetting of the M1, M2, M3 triggers.

M1, M2, M3 Triggers - NM535
These three triggers are used in manual operations as a timing ring to
sequence various gating and controls.

Overlap Trigger - NM507
Turned on when the inhibit overlap switch is not active to allow the CPU
to operate in the overlap mode.

Pseudo Auto Trigger - NM545

Turned on when leaving single cycle mode (rate switch off single cycle
position). It forces continuous clock pulses to all execution units until
normal Stop State is achieved with all single cycle controls off.

Repeat Instruction Trigger - NM509
Provides control for performing the enter instruction (storage) function
of the MC.

Restart Trigger ~ NM515
Turned on by enter instruction (storage or buffer) to sequence the
restarting of CPU each time the instruction is executed.

Set IC Trigger - NM521
Turned on by set IC, IPL, set PSW and PSW restart to control the
various I box functions associated with these operations.

Set PSW Trigger - NM521
Turned on by IPL, set PSW and PSW restart to control the I box
functions of these operations.

Single Cycle 1 Trigger - NM541
This trigger is the basic control for single cycle operation, controlling
the gating of a single clock cycle to the execution areas.

Single Cycle 2 Trigger - NM541
This trigger is the first sequence point upon entering single cycle mode.

Single Instruction Decode Trigger - NM511

Turned on when doing a non-overlap operation (perform one instruction
completely before decoding the next). Non-overlap is active during
inhibit overlap (switch), instruction step, multi-step and enter
instruction. The single instruction decode trigger inhibits decoding an
instruction while a previous instruction is being executed.

SP1 and SP2 Triggers - NM547

These two triggers are timing triggers used to control the gating ofa
single clock cycle to all execution units when in single cycle mode.
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Start 0 Trigger - NM501

The first trigger in the start sequence. Turned on by the Start PB
pulse or any start or restart condition arising from the various manual
or programmed functions. Turned off by a clock pulse.

Start 1 Trigger - NM503
The second trigger in the start sequence. Synchronizes the Start 0
Trigger to various functions in the starting sequence. Turned off by a
clock pulse.

Start 2 Trigger - NM505

The final step in the starting sequence. This trigger takes the CPU out
of stop state. The start 2 trigger is a logical sequence point for single
cycle, instruction step, overlap and enter instruction operations.

Stop Decode Trigger - NM531

Turned on when the single instruction decode trigger is on to inhibit
decoding an instruction until the preceding instruction has been
completely processed. It is also turned on to inhibit decoding after an
address compare soft stop condition has been detected.

Stop Trigger - NM531
Turned on by any condition which is to result in stopping CPU operation.
It is the first trigger in the stopping sequence.

Stop State Trigger -~ NM513

Turned on when CPU stop trigger is on, all execution and I box pipelines
are empty, and no unconditional interrupts are pending. The stop state
trigger signals the cessation of all CPU processing.

Frame 1 Control Triggers and Lines

Any Pushbutton Trigger - NY503
Turned on by MC pushbutton. Fires 350 ns, 500 ns, or 152 ns
singleshots to start operation of selected pushbutton.

Backspace Command - NY013

Brought up by depressing backspace switch on MC, tape mode and scan
ring 6. Forces bits 2, 5, 6 and 7 on bus out. This is a backspace
record command to TAU.

Begin Message Display - NY081

Turned on by diagnose instruction I2 field bits 8 and 9 = 10, CRT rotary
switch on message display position, brings up message display to scan.
Starts the scan ring and resets the byte counter to zero.

Buffer Busy Trigger - NY231
Turned on by start access. Acts as interlock to prevent another start
access, and controls ending sequence in MC store and fetch operations.

CE Mode - NY555

Brought up by key switch on MC. Enables CE meter; disables customer
meter. Allows MCW to Queue, MCW Active, Block Scan, Inhibit Multi-
access to MSCE, Inhibit Overlap, Disable Interval Timer, Hardstop,
conditions of Continuous Repeat, and Enter Instruction.

Clear CXR - NY231, NY227
Brought up by tfr CXR pushbutton, logout and diagnose. Resets CXR.
Starts CPC clock during diagnose.

Command Interlock Trigger - NY542
Turned on by manual store or fetch, or log store command. Prevents
initiating another store or fetch while there is one outstanding.

Continuous Repeat - NY561
Switch on MC in repeat position and any of several pushbuttons held
down, will repeat their operation every 16 ms.

CPC Clock - NY227

Set from MCW count field or CPC load rotary switches. Controls
number of machine cycle during MCW operation or after address
compare.

CPC Enable Trigger - NY522
Turned on by SPAD 15. Controls start and load CPC when address
compare rotary switch is in hardstop and loop position.

Cycle Out Trigger - NY231

Turned on by fall of request trigger. Turns off manual fetch or store,
and command interlock. Signals the end of manual fetch or store
operations.

Data Display Bus - NY056
ORing of log bus, CBR, or CAR data bits to hex to EBCDIC translator,

to be gated to 2250 on CRT display operations.

Delay Interlock Trigger and Start Delay - NY563
Turned on when using SPAD as counter during address compare loop or
when using repeat or repeat and reset switches.

Delay Trigger - NY173
Turned on by start delay trigger. Reset by SPAD equals 15. Gates the
stepping of SPAD.

Diagnose Not Log - NY570
12 field of diagnose instruction 8 and 9 = 00, 01, or 10. Brings up MCW
sink tag turn on.

End of Message - NY081
Line brought up by EOB decode, message display of diagnose instruction.

EOB Decode -~ NY081

During diagnose message display a byte containing hex 26 will bring up
EOB. EOB is decoded off the bus from CBR to bus out, after byte
counter is stepped, but before byte is sent to the 2250.

Fetch Trigger - NY231
Turned on by fetch command and not buffer busy. Initiates a fetch to

MSCE.

Fetch Command - NY542
Line brought up by storage test fetch, or manual display, or scan ring

15 (storage scan), or message display (diagnose).

Fetch Complete - NY173

Line brought up after each doubleword fetch from storage is complete
during storage display (scan), or message display (diagnose). Turns
on scan ring 16. Resets message fetch request during message display.

Format A - NY077
Register display (scan), register having more than 36 bits. Decoded by
word counter. Register must begin in bit location 0.

Format B - NY077

Register display (scan), register having more than 9 bits and equal to or
less than 36 bits. Only 2 registers per doubleword allowed. First
register must begin in bit location 0, second register must begin in
location 36, but may be unused.
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Format C - NY077

Register display (scan), register equal to or less than 9 bits, first
register must begin in location 0, the second in bit location 9, the third
in location 18, etc. Only 1 register per register position allowed and no
unused register positions may exist between used position.

Gate Data Trigger - NY081
Used on message display to gate CBR to bus out to 2250, under control
of the byte counter.

Gate LB Trigger, Gate UB Trigger - NY088
Gate UB register or LB register to IC portion of PSW indicators in the
MC. The IC is valid only after a scan has been done.

Hardstop Bit 8 - NY506
MCW bit 8 turned on during diagnose instruction when MCW active, 12
field bits 8 and 9 = 01. Causes hardstop to occur when CPC goes to zero.

12 Field, Bits 8 through 15 - NY576
Controls diagnose instruction functions: logout, hardstop, soft stop,
interrupt, message display, and diagnose channel select.

Immediate Logout - NY570
Diagnose instruction I2 field bits 8 and 9 = 11. Exit from diagnose.

Ingate Trigger - NY231

Turned on during a display operation, by the 'DIG Console request' line
from MSCE. This signal from MSCE tells the MC to prepare to receive
request data.

Inhibit Log Address Step - NY076
On logout brought up by word counter equal to hex 69 through 7F.
Prevents advance of CAR.

Interlock 1 Trigger, Interlock 2 Trigger - NY083
On MC tape operations provides timing pulses for data service cycle.

Interrupt Trigger - NY552

Turned on by machine check, and machine check not masked in PSW.
Also by diagnose instruction with MCW active, MCW bit 8 or 26, and
CPC equal zero.

IPL Local Trigger - NY507
Turned on by load pushbutton on MC. Starts initial load routine.

IPL Pulse - NY507
Result of IPL pushbutton and 350 ns pulse. Causes system reset
and sets IPL trigger.

Instruction Register Triggers - NY089
Bits 25 through 31 turned on when doing a CPU register scan. Forms
PSW IC lights to MC. Bit 25 provides gating for UB or LB.

Last Word Fetched - NY172

During a logout, turned on when 8 doublewords have been fetched. On
CRT storage display, brought up by SPAD =16 hex 0000, indicating that
16 doublewords have been fetched.

Last Word Logged - NY085
During a logout brought up by Hi 12 and Low 1. The last word decoded
by the word counter.

Last Word Used Trigger - NY019

On CPU or bus scan, turned on by last word, bus display hex B8, or
last word CPU display hex 50, decoded by word counter. Also turned
on by message EOB.

Load CPC - NY522
Brought up by any address compare hardstop or loop and SPAD = 15.

Load MCW Trigger - NY227
Turned on during diagnose instruction when sink tag interlock trigger on.

Log Trigger - NY506
Turned on by diagnose instruction logout, machine check interrupt, or
CPC = 0 and MCW active. To initiate logout.

Log Completed - NY506
Turned on by diagnose logout completed. Brings up start pulse.

Log Store Completed - NY172
Brought up by log and start access or log and strobe timer on a tape
operation. Turns on log ring 5.

Log Ring - NY080
Log Ring 1 - Logout running
Log Ring 2 - Set word counter
Log Ring 3 - Set CAR to 128
Log Ring 4 - Store command
Log Ring 5 - One up word counter
Log Ring 6 - Logout completed

Manual Fetch Trigger - NY542
Turned on by store/display switch on MC in storage position and
depressing display pushbutton. Initiates manual display.

MCW Active Trigger - NY561
Turned on by diagnose instruction I2 field bits 8 and 9 = 01.

MCW Latched Bits 0-4 - Bit 0-NY560, Bits 1-3-NY565, Bit 4-NY560
Turned on during diagnose instruction MCW active trigger and CXR
bits 0 through 4. Used to prevent MCW bits 0 through 4 from being
destroyed when logout occurs.

MCW Load Control Trigger - NY227
Turned on during diagnose instruction by MCW sink tag interlock
trigger. Transfers MCW to CXR.

MCW Sink Tag Trigger - NY227
Turned on during diagnose instruction with I2 field bits 8 and 9 equal to
anything but 11.

MCW Sink Tag Interlock Trigger - NY227
Brought up during diagnose instruction by message display switch on or
L2 field bits 8 and 9 = 00, 01 or 11. This turns on MCW load control.

Message Display Latch - NY508
Turned on during diagnose instruction with I2 field bits 8 and 9 = 10
and CRT display switch set to message display.

Message Fetch Request Trigger -~ NY081
Turned on during diagnose instruction message display, when byte
counter equals 0. Initiates a fetch for a doubleword from storage.

Message Service Out Trigger - NY081

Turned on during diagnose instruction service cycle. Gates data to the
2250 under control of the byte counter.

MSB Gate to PSCE - NY084

Brought up during logout or scan operations when word counter decodes
a PSCE address.
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MSB Scan - NY084

Brought up during logout or scan operations when word counter decodes
PSCE address.

MSB Response Trigger - NY084
Turned on by MSB response indicating PSCE has accepted fetch request
during logout or scan.

Multistep Time Out - NY510

Three 33 ms singleshots give approximately 100 ms delay between
start pulses during multistep operation while start pushbutton is
depressed.

Null Command - NY077

Line brought up during CPU or bus display when 2250 decodes SM order
on an odd address, or data title consists of an odd number of full bytes
or an even number of bytes where the right hex character of the last
byte is not displayed.

PSCE Data Paths Active ~ NY575
Brought up by diagnose instruction I2 field bit 10 on and MCW active, or
MCW to Queue switch and MCW-active. Activate PSCE data paths.

PSW Restart Pulse - NY501

Brought up by depressing PSW restart pushbutton on MC. Initiates
system reset and loads PSW from location 0000 and starts instruction
fetching and execution.

PSW Restart or IPL T1, T2 - NY521
Turned on sequentially by PSW restart or load pushbutton to bring up
system reset and PSW restart CPU, or set IPL latches.

Read Command - NY013
Brought up by tape mode, read switch, and scan ring 6. Places bit 6
on bus out.

Recycle Timer Trigger - NY506
Turned on by diagnose instruction logout or a machine check interrupt,
or diagnose hardstop and interrupt. Brings up a start pulse.

Remember Sequence Trigger - NY081
Brought up during diagnose message display by the first step byte
counter after a storage fetch to synchronize the message out trigger.

Request Trigger - NY231

Turned on by the start access trigger for either a store or fetch
command from MC to storage. It signals a request to MSCE for a
storage module.

Reset Buffer Address Counter Trigger - NY036
Used during scan to control incrementing the BAC by 20 bytes or 10
bytes depending on the type of scan.

Reset Card Data Latches - NY018
Turned on by service out card reader (scan ring 17) and not service in.
Resets card data latches and scan ring 17.

Reset Format Ring A and B - NY019
This line is activated by system reset, new card from card reader,
single register display or scan reset.

Reset Scan Ring - NY019
Same as reset format ring.

Right Hex Character Used - NY076
On CRT (scan) display operations, this line indicates, by word counter
decode, that the right half of byte to be processed will be used.

Run CPC Trigger - NY227

This trigger controls the counting of the cyclic program counter. It is
turned on by an address compare hardstop or loop operations or by a
diagnose instruction which has the MCW loaded into the CXR.

Scan Trigger - NY532
Turned on by scan pushbutton on the MC to initiate a scan operation.

Scan Delay - NY531

A 16 ms singleshot brought up with CRT rotary switch in bus or CPU
register position and start pushbutton, or set IC or PSW, or address
compare stop, or hardstop pushbutton, or stop pushbutton. Initiates
a scan.

Scan Mode - NY011
This control line is activated for logout, single register displays,
and CPU and bus scan operations.

Service Out Trigger - NY083
This trigger provides the service out to the TAU on MC tape operations.

Set Even Trigger - NY046
This trigger is used during CRT scan for setting the format ring
triggers.

Set IPL Latches - NY521
Brought up as a result of load pushbutton on MC and 350 ns pulse
Initiates load routine.

Single Register Display Trigger - NY531

Turned on by store/display rotary switch in FLP register, GPR, or
unaddressable register position, and depressing display pushbutton on
MC.

Single Register Display Interlock Trigger - NY531
Holds single register display trigger on until reset by single register
display reset.

Soft Stop - NY506

Line brought up during diagnose instruction by CXR bit 7, not bit 8, MCW
active trigger on and MCW active switch off. Brings up stop signal line
to MSCE.

SPAD 15 End Delay - NY172
Brought up by SPAD equal to 15. Used on address compare loop and on
continuous repeat operations.

Start Access Trigger - NY231

This trigger is used to initiate all storage fetches or stores from the
MC. It will be active on storage test, manual storage display, manual
store, message display, scan storage, MC tape operation, and storing
on logout.

Start Count - NY522

Line brought up by diagnose instruction or by address compare with
address compare switch in any address compare hardstop or loop
position. Starts CPC counting.

Start Delay Trigger - NY563
Turned on by address compare loop or by continuous repeat switch to
begin stepping SPAD and repeat operation being performed.



Start Logout - NY552
Line brought up by logout pushbutton on MC, diagnose logout, or
external machine check and stop line to initiate a logout operation.

Start Signal Line - NY504
Line brought up by start, auto start, or single pulse, to either start or

continue operations.

Start SPAD - NY561

Line brought up when the repeat switch in on to start stepping the SPAD counter.
In repeat mode, the operation of any pushbutton depressed is repeated under

control of the SPAD counter.

Start Test Latch - NY540
Turned on by start test pushbutton to initiate a storage, fetch test or
store test, determined by setting of store/fetch switch on MC.

Step Byte Counter Trigger - NY081

This trigger is used on diagnose message display. It is stepped during
the data service cycle to gate out the eight bytes from the CBR to the bus
out to the 2250.

Stop Interlock - NY530

Line brought up by single cycle or single pulse, or CPU in stop state
with stop trigger on, or MC test switch not in process. A condition to
start scan automatically.

Stop Line - NY532

This line is activated when the I-box stop trigger and stop state trigger
are both on. In its active state, it controls various functions, such as
manual display, IPL, set PSW, etc.

Storage End Inhibit CAR Advance Trigger - NY541

This trigger is turned on when the CAR has stepped to the end of storage
(either MWS or EMS) during storage test. It signals the end of storage
and inhibits further stepping of CAR. CAR is reset and operation repeats
starting at location 0.

Store Command - NY542
This line signals a MC store operation to storage. It is activated by
storage test, store, MC tape operation, manual store or logout.

Strobe Trigger - NY083

This trigger is used on MC tape operations. Its function is to gate
various lines in the data cycle to move data from the bus in to the CXR
in preparation for storing into storage.
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Strobe Enable Trigger - NY(083
This trigger is used in MC tape operations. It acts as a timing trigger
in the data cycle and precedes the strobe trigger in sequence.

Strobe Timer and Strobe Timer Interlock Trigger - NY242

These two triggers are used on MC tape operations. They provide
timed pulses used to step SPAD in order to control gating the bus in into
the CXR bytes.

Tape Begin Trigger - NY083

This trigger is used on MC tape operations. It is turned on at the
beginning of the operation and is used to control the reset of SPAD,
clear CXR, and turns on tape mode trigger.

Tape Mode Trigger - NY083

This trigger is turned on by tape begin trigger and remains on throughout
the MC tape operation. It gates read or backspace command, TAU
address, and bus in to MC.

Tape or Message Start - NY083
This line is used on MC tape operations or diagnose message displays.
It starts the scan ring and resets the byte counter to zero.

Tape Pushbutton Trigger - NY083
This is the integrating latch to provide a starting point in the MC tape
operation.

This Byte Used - NY051
This line is used during scan. It is a result of word counter decoding,
and controls the operation of the format ring.

Timing Trigger - NY041
This trigger is used in the scan operation. Its function is to synchronize
the service-in, service-out data cycle to the 2250.

Transfer CXR and Transfer CBR to CXR Trigger - NY501
These triggers latch the transfer CBR to CXR pushbutton pulse of the
MC in order to time the operation.

150 ns Pulse - NY504
A 150 ns singleshot fired by external interrupt pushbutton to initiate
an external interrupt.

1 usec Pulse - NY502

1 usec pulse comes up when system reset, computer reset, or check
reset pushbuttons on MC are depressed. Initiates resets.
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Gen General; Generate N Inverter

GP Acpt General Purpose Register Accept NC Mnemonic AND (SS)
GPR General Purpose Register Neg Negative
Gr Group NIAT New Instruction Address Trigger
Gt Gate No. Number
Gtd Gated N Op No Operation
GWFCDB Go When Full Common Data Bus Norm Normalize
GWFFLBB Go When Full Floating Buffer Bus NOXCM (Mnemonic) NC (AND)
OC (OR)
HIO (Mnemonic) Halt I/O (SI) XC (Exclusive OR)
HPMS High Performance Main Storage CLC (Compare Logical)
HOD High Order Digit MVC (Move)
HS Half Sum MVZ (Move Zone)
HSB High Speed Bus MVN (Move Numeric)
HW Halfword Ns Nanosecond
NsI Next Sequential Instruction
1 Instruction NUBAT New Upper Bound Address Trigger
I-Box Instruction Processor
IC (Mnemonic)Insert Character (RX); Instruction Count oC (Mnemonic) OR (SS)
IDR Immediate Data Register Oflo Overflow
IF Instruction Fetch Og Outgate
IFT Instruction Fetch Trigger Olap Overlap
Ig Ingate Op Operation
ILC Instruction Length Code Opnd Operand
IMRT Instruction from Memory Request Trigger OR Outring (Line Name Only)
Incr Increment Out Pri Output Priority
Ind Indication; Indicator Ord Order
Inh Inhibit Osc Oscillator
Init Initialize Ovrd Override
In Pri Input Priority Ovrlp Overlap
Insn Instruction
Int Internal P Parity; Position; Priority
Intr Interrupt PA Propagate Adder
Inv Invalid PACK (Mnemonic) Pack (SS)
1/0 Input/Output Par Parity
10C 1/O Channel PAR Position Address Register
IPL Initial Program Load PAW Position Address Word
IR Instruction Register PC Parity Check
IRCTR Instruction Register Counter PDU Power Distribution Unit
ISK (Mnemonic) Insert Storage Key (RR) PG Parity Generate
ISR Instruction Sink Register PH Polarity Hold
wc Indicator Word Counter PK Protection Key
PM Program Mask; Protect Memory (Same as PS)
K Thousand Pos Position; Positive
PPE Peripheral Processor Element
L Operand Length PPln Pipeline
LA (Mnemonic) Load Address (RX) Prec Precision
Last Last Trigger Pred Predict
LB Lower Bound; Loop Block Pri Primary; Priority
LBCTR Lower Bound Counter Prob © Problem
L Cnt Length Count Prog Program
LCS Large Capacity Storage (Same as EMS) Prop Propagate
Ld Load Prot Protect; Protection
LM (Mnemonic) Load Multiple (RS) PS Protect Storage (Same as PM); Power Supply
LO Low Order PSCE Peripheral Storage Control Element
LOD Low Order Digit PSW Program Status Word
LPSW (Mnemonic) Load PSW (SI) Ptrn Pattern
LSN Load Multiple (LM), Store Multiple (STM), and Pty Parity
. NOXCM Instructions PUMO (Mnemonic) PACK (Pack)
Lth Latch ’ UNPK {Unpack)
MVO (Move with Offset)
MA Multi-Access ’ PV Protection Violation
MAC Multi-Access Code Pwd Powered
MALS Multi-Access Link Suppressed
Man Manual R Q Queue
MAR Memory Address Register (Same as SAR) Ox Queue (any number)
MAT Multi-Access Trigger
MC Maintenance Console; Megacycle; Marginal Checking R Ready
Mcand Multiplicand Rd Read
MCW Maintenance Control Word RDD {(Mnemonic) Read Direct (SI)
M/D Multiply/Divide Rdy Ready
MDR Memory Data Register (Same as SDR) Rec Record
Mem Memory ) Reg Register
MG Motor Generator; Multiple Gate Rel Release
MOP Multiple Operation Req Request
Mplr Multiplier Res Reset; Residue
Mple Multiple Resd Reserved
Mod Modifier Resp Response
Mply Muliply Rgen Regenerate; Regeneration
MS Main Storage (Same as MWS) RI Read In
MSB Medium Speed Bus R/L Remote/Local
MSC Monolithic Storage Cell RO Read Out
MSCE Main Storage Control Element RR (Instruction Format) Both Operands from GPR's
MsSM Main Storage Module RS Request Stack; (Instruction Format) One Operand from
MTBF Mean Time Between Failures a GPR, the Other from Storage
Mul Dec Multiplier Decoder Rslt Result
MVC (Mnemonic) Move (SS) Rsrvtn Reservation
MVN (Mnemonic) Move Numerics (SS) Rt Right
MVO (Mnemonic) Move with Offset (SS) Rtn Return
MVZ (Mnemonic) Move Zones (SS) "RUA Register Unavailable for Address Generation

MWS Main Working Storage (Same as MS) RUM Register Unavailable for Modification



System On Relays System=-On Relays

Gr 2 PAO30 e PA034 Gr 1 PA02
Group 2 (s #2)
Sequence Complete Relays G

66 LCS #8 5522 Sequence Complete Relays
Gr 2 PAO38 54l Gr 1 PAOY7
)
I LCs #7 5521
64 |
: LCs #6 $520
63 : PAO3]
#
. * LCS *5 SS19 (ss #1) Eeip: 1
ower-On Sequences 62 \ z Power Down Sequences
67 LCS #4 SS18 Ss18 2395 74 74
1. Press Sys Pwr On, PSCE in Remote 14| A z or Mi20 (29 Y >45 1. Press Sys Power Off, PSCE in Remote
’ . LCS #3 sS17 ss17 2395 #3 LS
60 | or M120 (24) Y /44 @-»@
: [ LCS #2 5516 5516 2395 #2 76
2. Press Sys Pwr On, PSCE in Local 59 : or M120 (23) Y>43 2. Press Sys Power Off, PSCE in Local
: LCs #1 SS15 SS15 2395 #1 77
=R A (22) T
58 . or M120 Y >0 @
- 89 2395 74 SS14 SS14 78
1 .
3. Press PSCE Pwr On, PSCE in Local 57< Y L A Y >41 3. Press PSCE Pwr OFff, PSCE in Local
/99 2395 #3 » SS13 SS13 29\
o | Syt A Y >0 @
/91 2395 #2 5512 SS12 80\
554y %) y =%
92 2395 #1 sS11 $S11 g1
54/ | (32) ' \38
| '
! Reset SS10 SS10 Reset :
Power-On Sequences : : Power-Off Sequences
| Check Pt S Si) Check Pt :
@ Pick 74 through 88 in series. — ——— —p» Y Y @ Drop 74 through 30
68 Ch Fr 4 SS8 S SPF 82\ in Series. Unit in
Pick 66 through 96 in seri s34 )| Y 37 Remot Unit
roug in series. — — — — > i P emote ——= . Uni
| Ch Fr3 557 557 E s | B T Uocs| o
Stepping Switch 2 to Position 1,2,3...23. 52 I A
| Ch Fr 2 ) SS6 | Fr 8,4\ Drop 66 through 46
@ Stepping Switch 1 to Position 1,2,3,...18. 51 I (Mscp) OA) 'y . in Series. Unit in
| Ch Fr1 SS5 SS5 EXP A.85\ Remote —pm. Unit
50 4 4 (98) Y P = 34 in Local---9=.
93 SPF SS4 Ss4 FLP 86
49< Y GA| y >33
/9¢ SDE (15)| S8 513 2250 ?7\32 :
Power On Each Unit 48 - I Power Off Each Unit
95 1/O Conv | 552 552 OpC :
Unit in Remote 47\9! 5SCE (03) Sg] Sgl e gB 31 Unit in Remote
A MEACIO ) :
SS Reaches Unit. Unit Sys=On Relay Down.
Pwr Pick to Unit. r PDU Power On —l ;JSH Eovyersgo[)\«/n.
Unit Sequence Comp. nit own.
PDU Unit SC Up. L 400-Cycle MG and 60-Cycle Source I Next Unit Sys=On Down.
Pwr Hold to Unit.
Step SS. Unit in Local
Unit in Local Sys=On Relay Down.
Next Unit Sys=On
SS Reaches Unit Relay Down.
PDU Unit SC Up.
Step SS.

DIAGRAM 6-1. POWER-ON AND-OFF SEQUENCES
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Pick 1st

System=On
Relay Gr 1
(K74)

ey

Pick Remaining
Gr 1, System
On Relays in
Ascending
Sequence

No Action

PSCE in

e

Pick Gr 2
System=On Relays
in Ascending
Sequence

PAO30

®

Yes

PAO30

$52 to
Position 1

|

Y

P

ick

Relay (Thru
SS2B & $S2C
Points, & Unit
Pwr Interlocks)

Seq Comp

PA038

PA034

At $52=9, Seq Comp Relays
46 to 53 Must be Up to

SSI to
Position 1

[

Pick Seq Comp
Relay (Thru
SS1B & SS1C
Points, & Unit
Pwr Interlocks)

Y

Advance SS1
One Position
(Thru Seq Comp
Relay & SSTA
Points)

PAO31

PA039

At SS1=9 , Seq
Comp Relays 30

to 37 Must be

Up to Advance SSI.

Remot: Ad $S2
o Circled numbers Advance 552 Fones
refer to Diagram 6=3 One Position
(Thru Seq Comp
Relay & SS2A
Points)
‘ Sys Pwr Sys Pwr
On PB On PB
Stays Turns
Red White
DIAGRAM 6-2.  SYSTEM POWER-ON SEQUENCE
PDU |
e —— : ASLT Power Frame
24
e} return K46 K47 . |
24 vdc h SC (Next Position) +
k96 PA038 : J
T r l PA030 0 > — Remote
K95 SO o 24 vde | f Local
SO K67 : I K4 PA055
$S2 |
i K66 PAO30 Drive sC |
2‘26 SO K46 | Check Sw \r/,oltage
___________ | resent
{ n o —e 24 v
| Off  PSCE ! | 24 vde return
: | | e se—
o | @ | HEIR I ¢ | pacer
| |
Lo ' S I § A ] KS
T e (L o i ! | PA063 |
| | L | |
® f l ! T PAO30 ® L Lo RO B |
{ K88 [ pATIs TR [} 1 . | Pwr On 20 Check Sw's
] o Lomeeseed = S O | .( 2 K1. Pts per Sw )
s * SS2B | in Series -
SO 23 K46 K96 | K4
% e 50 | Local 5,
e : 1 Power Pick/Hold ! A (Ot I l PA052
K87
PA036 | Remote  PA055 K1
PA029 I Open On ~
o
Picked On PAO3] | 239 : Pwr Chi
SO 60-cycle Loss % |
K74 K72 K75 24 vde |
o SO |
Pl ‘ = PA029 K88 |
' [
ss1 (‘““L““W !
i H L |
Drive | | |
| PSCE : : Circled Numbers
| / Ry | Refer to Similar
Picked Ly 9 L b @ | | Numbers on Flowchart, Diagram 6=2.
icked on \ .. |
EOzsyele Ll | Frame 2 PAOO2 - PAGA2
@ : PAO31 [SS1A ! Frame 549 PAO49 - PAO8S
] 2% 3 [
K71 | I
| Pwr=-On :
| All |
| Other SC |
I Relays | Chk P |
: | o Gr 1 |
N, _P/j]_OO_ i \J PA039 Ké5 K38 K37 K30 |
* Similar to K47 Point on K96 Coil . sC sC sC !

DIAGRAM 6-3.  SYSTEM POWER-ON, ASLT FRAME

w N
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Gr 1

PWR. SEQ.
CMPLT RELAY
9 — K
109—4A K4
PAO15
Sys On PDU | 2395 #4
K7 . K74 24 v return |
P——I 24 v return 112115
K72 K45
ROCP BB1 24V RET %
. YE491
[ K71 ! i i
+24 v 24V %
> ¢ o +
! |
1
: Lo AR
61
o
sc M
Gr 1 e |
i
I :
by +24 v from unit, if in remote and
1 power is up.
Il
50 /’ l
% |
- . l_ PAO2S sC [
K30 / |
K88 T SO / |
"
( S i
I |
PSCE R |
On PSCE @ [
T g RL K6& ] so |
g N 1
2 s PSCE PAI15 K66 — ¢
r Off JJ K67 ] so '
1l [ |
l K95 -
I 1 K96 ] SO
Sequences are shown on Diagram 6-1
PSCE Remote/Local switch isolates or joins groups 1 and 2.
@ On power-down sequences, the system on relay for a unit is not dropped
until the prior unit has sequenced down. (Units following LCS or Channels
do not wait.)
@ When a 60-cycle power loss is detected, K71 and K72 are picked. The system=-
on relays for all high-speed storage units are dropped immediately; storage
power goes down. The remainder of the system then sequences down normally
if time permits.
DIAGRAM 6-4.  SYSTEM-ON RELAYS; PICKS AND HOLDS
(closed except for position 26)
Interrupter Start Interlock
®
T [
I i ]’ J K96 (System On) @
2%y 4
return K46
+24 L Il
> o . +24 v
K53 K46
1
&' i @ I Chk Pt Gr 2. sc
> ¢ &J)All Units +24 v @ +24
S2A Except Storage @ from Unit
° . Seq Comp. K96 on Pwr-Up
2% x ‘:D 24 v
return
[1 b
x @ from Unit
R ©
°
K46 v
S2B ’__—l 23 5
% ‘® Pwr Picks Hold +24
e —® to Unit
|
° ROCP & MC
Sys Pwr On
s2C —_l .98 o= ———— =
| [
2 | |
Interrupter Start Interlock 24v T ] |
SS1 return i ’ |
, [
[
K88 i_ ________ 1
24 v ==
return
+24 1 i Points of K29
PSCE . All Seq Comp
" 1 @ L/R '/'. R Relays +24 v
9 '
S1A o K30 K37 K38 K65
2 l | ’ ' !
“ 124 L Check Pt L L 24 v
z return

Sequences are shown on Diagram 6-1.

System on down steps switch to position 26 (start).

System on up steps switch to position 1.

Stepping switch in unit position, sends power pick to unit.

Unit powers up and then picks sequence complete in PDU.

®EE®®O

SC up sends power hold to unit and steps switch to next position.

DIAGRAM 6-5.  STEPPING SWITCH OPERATION

®©O

®

Position 9 both switches checks that all units except storage are up before storage.
All units up picks K29 and changes system power on light from red to white.

PSCE L/R switch isolates or joins groups 1 and 2. If switch in remote, stepping
switch 2 must go to position 23 before switch 1 can start stepping.
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_1'_ PS1
wars k
| 24 vd . @
vae Multi System EPO
1 EPO C 4
- ongcts (See Diag. 6-23)
o PAO1S ROCP Ve U/
- _.L l l CB Hold .
—1-4' > e o9 e/ )
| PA100 PAO15 CB2 | Hold
|
Y, |
EPO Relays
CTB] Chan
s | o PA028
| (Points PAO35)
s 3
400 cycle 1S
187 v avg | 400-cycle PAO15
(MG) 3 &
iy
3
44
T8 "7°
@60 cycle | N A PA028
208 v |
(Wall) C g 60-cycle PAO15 _TDI =3
| v
5 .4
CB2 —
Remote
Remote Local Sense
PDU Power On i PAOT5 Q :
= . o
400 cycle and 60 cycle to PDU Remote
EPO Pwr Res PB gives 24 vdc i'” e
a. CBI + CB2 hold coils energize rl PUA)(()]S i
b. LCS & Channel EPO relays up. ‘4
c. Thermal reset to units. PA040
d. Remote sense light if MG at remote sense. CBI1 CBl ON
Aux Cont Q
@Pick CB1 (Manually) v 3 @
a. 400-cycle bus hot i
b. K9 holds 24 vdc. cB2 CB2 ON
c. CBI On light. A @
' o e o
@ Pick CB2 (Manually)
a. 60-cycle bus hot. cB2 CBl Frame 2 (PDU) Pwr
b. CB2 On light On Indicator On
c. Power On Frame 02 (Indicator On MC) Jl Jl @ MC
d. Power Check Frame 02 off (Indicator On MC) s o il ’ o i PA0%0
PDU Power Down Frame 2 (PDU) Pwr
Chk Indicator On
@ CB1 down or EPO contact open. CB2 MC
All power down Aux Cont PA0S0 2
CB2 down. ]
Frame 02 Pwr Chk (MC)
DIAGRAM 6-6. PDU POWER, ON AND OFF
Table 1 -- Table 2 --
PDU 400-Cycle CB's and Contactors PDU 60-Cycle CB's and Contactors
Power Frame = Unit ./ CB - Page K = Page Power Frame = Unit | CB - Page K = Page
01 - MC 16 PAO16 19 PAO16 2250 | 9 PAO16
03 - 1/O Canverter | 19 PA022 22 PA022 01 - MC 10 PAO17 19 PAO16
5A - FLP Z)JL/PAO]() 03 - 1/O Converter | 11 PA022 22 PA022
5B - PSCE H35PA022 13 - 15 Dist 10 PAOI7 | 20 PAOI7
9A - 1-MSCE 36 PAO17 13 - 15 SPF 10 PAO17 21 PAO17
98 - FXP #3TPr01s 15-SDEGRII | 11 PA022 | 23  PA022 =
wr Res
13-15 GR1 17 PAOI7 | 20  PAOI7 15 - SPF GRII 11 PA022 | 24  PA022 8 PS1
o e
13-15 GR1 18 PAO17 21 PAO17 22 - M120 22 PAOT9 K9
4 PAOI5
15 - SDE GRTO 20 PA022 23 PA022 22-M120 5 PAO21 X
400 eycle csl ey KXX_  Table 1
15 - SPF GRIOI 21 PA022 24 PA022 23-M120 23 PAO19 187 v avg b—o o—eo—4A . 2\ 400 |
PAO15 CBXX RO
23 - M120 6 PA021 — el
22 - 2395/M120 38 PA020 24-M120 24 PAO19 " | CB2 ;B& e Table 2
60 cycle Ty o eo—AA o O
24 - M120 7 PA023 208 v PAOLS 60 cycle
CBXX
23 - 2395/M120 40 PA020 25-M120 25 PAQ19 o- -
25 120 8 PA023 c80 oy £
-M ey —— =
* See tables for e Blowers
24 = M120 42 PA020 32 - 2395 26 PAO21 CB and K numbers CB49 K8 —X—>
Lo% A_o |Frames
33 - 2395 27 PAO21 04,06,
08,10
25 - M120 44 PA020 34 - 2395 28 PAO21 28 v
-
32 - 2395 3  PA023 35 - 2395 % PAO2I —r —
CB 14/15 CB 12/13
33 - 2395 41 PA023
34 - 2395 43 PAO23 -IT|||'|/2| R
- PA026 “I Outlets
35 - 2395 45 PA023
DIAGRAM 6-7. POWER THROUGH PDU
6-6
6-7 (3/68)




=

1

e
400 o To 20
Cyel —0 ! o—
Buysc e S ?uol 'Level
o—) Supplies

Unit
+24 v

®
l

24 vdc -

Remote Thermal K2

| o

Unit PDU

Four thermals

fe— o ch logic frame

Section B Logic is shown.

Section A Relays are:

% Sec A | Sec B
Pwr Check K9 K1
Local Thermal ) Remote Thermal K8 K2
J H 11 \ Local Thermal K7 K3
6 ‘ Voltage Present Ké K4
ks Pwr On K13 [ K5
e ——— —— Pwr Contactor K10 | K11
l Ov-oc One thermal for
Detectron
| 40 Cards each/&ipply
See Diagram
16=19
l_ Control Card =
@ Pwr Chk |
| o f
— %
T81-5 K3
5| 3 i
K1 M $S28
Pwr On Off Local 1
® won IR T ) |
| ) ” i Remot; VJ.
emote 5 i
$S2C
K5 .
Contactor
® r C 5524
Chk Sw (20) PDU
K5 Ao +24 v
Voltage Present e =
L ) Interrupter
(
A _o o A " Contact
H ®
Power Up (K1 on Pre=Reg
Cards 40 Pts) "
400-cycle Bus to 24 vdc.
Thermal reset by TDI. be toes] l 4 PDU
4
Pwr Chk Picks KI. Remote e @ e
K46 return
@ Pwr On picks.
K11 g S
@ Contactor picks. r K96 On
20 supplies active picks Voltage Present. é R4z < Logic @
5 Nel Blower G
@ PDU Seq Comp Picks. l E
2
SS steps.
Power Down
@ Prior Unit Seq Comp Down drops Sys On.
Sys On down drops Pwr On and Contactor.
@ Voltage Present down drops Seq Comp.
DIAGRAM 6-8. ASLT - PDU INTERFACE
MC PA100 @ PDU
P17 35 S F2dy
g L
@ System sequence complete relay (K29). System Power On 2 .
@ PSCE sequence complete relay (K46). —L 11K46 @
tem P Off
@ Last unit system on relay in GR1 2ystemEoves Y Y
(K74).
@ MC sequence complete and system on 24v Return u u ;. 24y Return
relays (K30 and K88). System Power Off T _I_ T
Note: Jumper is required when operator ToP1 +24v (PDU) I 1K72
console is not connected. PA092 R R @
K74 K74
System Power On
s T s
EPO
Emergency Off F E To J33 Multisystem EPO
Emergency Off +24v
H H
Z Z b
,\J I @
K30 K88
240 Ratied P24 Remote Operator Console (2150)
e =Ry
System Power OFf Red (A ]
P —_— — ,— — — — — — — o— — — _+
g : o White ‘f\
ystem Power On
TR A — i) e ey, ) e u e i I _]
System P Off l
ystem Power F =
System Power OFf Intlk i (See Note) | 19" I
Sysf P O : T
ystem Power On
P26
MC Panel
24v Return P20 P5 2
A X ] | ]
X | Red
PATI3 System Power OFf |
b A e [N T "
System Power @ White
System Power On - On
24v (PDU) 8| I S
System
System P O On
ystem Fower n T || T
EPO
Emergency g:: Inz;lk | I
E +
mergency v V |} V
Off
J — J
Maintenance/Console in Remote /D\j—‘/D\J To PAII0

DIAGRAM 6-9. MC - PDU INTERFACE
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iy Ch Fr 1 )25 158 PDU
24 vde Return K15 @ n il
EPO *24 v EPO
Control Th;r;n Sense Thermal
— A [ Reset
' K70
YD861 ¢ T PA028
oy Thermal
Th | S8 Res Sw Seq Comp Sys On
R =t PO K50 K68 @
il Voltage i v—
N Sense 4 le L Pwr
Power CB K7 | Hold S2B5
Control TngP [ : . #—\—
H :T- | f.IrT*:R Pwr Pick : PAO35
|
YD871 : o :
I |
%C ! 265 Stmp $2C5 PDU 24 v
e ! el
N | | return
Step Switch | ‘
in Chan Frame : 25 R / PDU K50 S2A5 |
“ | 24 v Seq Comp :

Before Power Pick to Channel

In channel: K15, K8, K6, K5 are up.
In PDU: K26 is up and K70 has come up for 10 sec and dropped.

Power Up

®

©)
®

Power Down

@ K16 down drops sequence complete (50) in PDU. K50 down drops system‘
on relay for next unit.

EPO Power Down

PDU stepping switch reaches unit and picks K16 starting channel power up.
When channel sequence is complete K7 is up and the channel stepping switch
has reached position 25.

Channel stepping switch picks PDU sequence complete relay for channel.

Sequence complete sends Power Hold to channel and steps PDU stepping switch
to next position.

Channel frame system on relay (K68) is dropped by prior unit sequence
complete relay down.
K68 down drops K16 in channel and channel power goes down.

Any EPO switch open causes PDU 24 vdc to go down and K26 drops.
K26 down drops K15 in the channel frame. K15 down drops all channel power.

DIAGRAM 6-11. CHANNEL-PDU INTERFACE
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pu 2o
Lad

P To All =3v
Supplies
2.96 -3.00 TTT
-8
2.92 3.04 H
2.88 3.08 +1
. - Pick R —
Pick R2 I +2
2.80 3.16 | R3_|
Pick R3 =
2.76 3.20 Pick R4 +4
=
2.72 3.24 4
2.8 2am o T
SPF
24 vdc
+24 v
24 v Return
Select Frame MC Pwr Sply
1 Select Sw (20)
. ®
PAO94 T

o -
[

1
of!
on

f

20
L" oy

off

PA068
For Frame 4

Voltage Change

R1
-8 x .04 v
Regulator Ref Pt
R2
+1 x .04 v
R3
+2 x .04 v
R4
+4 x .04 v

Voltage is varied by shorting out selected resistors in the voltage regulator reference voltage circuit. Each relay when picked changes the output voltage by the value shown to the right of the resister it shorts out.

Each rotary switch delivers +24 v to the coils of the selected relays at all supplies controlled by the switch.

@ The frame is selected by a switch in the 24 v return line.

@ Further selection (supply within frame) may be done by switch on selected frame. Switch ON prevents margining from maintenance console.

DIAGRAM 6-13,

PA039
PDU
All Gr 2 SC

LIl 6

PSCE

Main

PAO39

é+24v

POWER ON RESET

©)

K29

DIAGRAM 6-15.

MARGINAL CHECKING, INCREMENTAL

+—0© 24 v return

PSCE CE Panel
Reset Pushbutton

—0l0—

PSCE

Reset 1

Maintenance Console

PSCE
Maint Mode | A
PAIOI ERSE NU786
® or
Ok INT
136 P16
Pwr On
=
K67 K99 NY502
(Gr 2 SO) Sys Reset
PA039 Sw MC
—-'_I:—\—stos
(Gr 1 50) bl
K75 K98 + Main Pwr On Reset OR
2 : 5 INT
7z
L 136 P16
P Supply Rt
SR Ly { NY505

®

+ MC
Reset

System Power-On Reset

@ Reset is delivered when this circuit is open.

e The circuit is opened at the start of power on
sequence when K75, a group 1 Sys-On relay,
comes up. The circuit remains open, and the
reset is held, until K29 comes up and picks K98.
This occurs at the end of the power up sequence
as a result of all SC relays, group 1 and group 2,
being up.

PSCE Power-On Reset

@
©

Reset is delivered when this circuit is open.

The circuit is opened at the start of a system, or
group 2 only, power on sequence when Ké7, a
group 2 Sys=On relay, comes up. The circuit
remains open, and the reset is held, until K99
is picked as a result of all group 2 SC relays
being up at the end of the power on sequence.
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DIAGRAM 6-16. DUAL VOLTAGE SUPPLY, POWER FLOW AND REGULATION

DIAGRAM 6-17.
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Loss of
Voltage
Chk
Sw
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©
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return
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return

(Ground)

+24 v

DIAGRAM 6-19. CONTROL CARD,

6-16
6-17
6-18

6-19 (3/68)

+1.2 V. SHUNT REGULATOR

Two Pre-regulator Cards

Same Supply

- Over voltage

e | ©~  From Volt
v ver vo tage©+ at Board

OC or OV

Overvoltage

>

Over Current

-
=y
N

B T ypuny Yy Ypiyyppsy S Yy FRpp———1
wn

CONTACTS AND FUNCTIONS

Regulator
(Mag Amp)

Il

To Shunt Regulation

L———————————J Slow Sense

v
o From Shunt Regulation

R12 R4 V. CRI

-Bias

J1-F +4 Pick

11-D Pic

+2 Pick
J1-C
+1 Pick
J1-8 <
J1-A -8 Pick
CR3 CR4 CR5 CRé
K1 K2 K3 K4

com |

JI-E =

DIAGRAM 6-18. -3.0 V. SHUNT REGULATOR
L-N  Closed circuit indicates that voltage controlled by card is present at board.
C 24 v to card lights indicator for overvoltage or overcurrent indication.
B Ground, to drop power check relay, on overvoltage or overcurrent detection

of voltage controlled by card.
P-R Power input for regulator.
K Ground on T2 core.
S-V  Voltage controlled by card fed back from board to card. Used to detect
+ Volt voltage present and over voltage conditions.
to Board

A Signal from over voltage detector shorts out supply.
U-T  Signal proportional to current in main SCR. Used in over current detection.
E-D  Gates to main SCR. Timing controlled by regulator to give voltage regulation.
F Return path for SCR gate signals.
M-H  Positive and negative bias voltages developed on card and delivered to shunt.
J Signal proportional to current drawn by power transistor in shunt. Delivered to

In the Power Frames

Two SCR give full wave rectification of the output of each
of the center-tapped secondaries.

Pre-regulation (slow response) is accomplished by controlling
the SCR gates so that each conducts during only part of its
possible half cycle of conduction.

When the SCR are not conducting current is fed to the load
through the diodes connected between the SCR cathodes
(supply positive) and the center tap of the transformer
(supply negative). Power is supplied by the collapsing field
of the filter choke and by energy stored in the capacitors.

On Each Logic Board

Fast response regulation is achieved by control of power
transistors which shunt the load.

card to control preregulation.
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DIAGRAM 6-20. SPF BULK SUPPLY
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Bulk supply dc voltage
Series pass transistors
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O/V protective device CR4

Series sampling resistor

DIAGRAM 6-21. SPF SERIES REGULATOR
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DIAGRAM 6-22.

P N EE 3L

TYPICAL LIQUID COOLING SYSTEM (91JK)

Pressure Breaking Value

Unit Isolation Gate Valve

Manifold Globe Valve (Controls flow)

Quick Connect

Manifold Flow Meter

Air Bleed Valve

Coolant
Check

©

On MC. Lights
for any condition
indicated on
local panel.



| Diagram 6-23 2091/System 1{
| S:de All 5351178 (4)
| r | Cables (Std)
| Voltage |
I CB1  1B2-4 J21 70
1 24V Ret } Yo 5 5 l
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v ower
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o ource
I 12 4 4 S
| T O
! I
J J22 7~ I
} 5 3 EPO
| I
I K101 22 6 6 1 -m System
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DIAGRAM 6-23. MULTI-SYSTEM EPO
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RX (Instruction Format) One Operand from a GPR, SVIR Save Instruction Register

the Other from an Indexed Storage Location SVR1 Save R1 Register
Sw Switch; Switch Enabled
SO State Zero SW Single Word
SA Sink Address Syl Syllable
SAA Storage Address Alteration Sync Synchronize
SAB Storage Address Bus Sys System
SAP Storage Address Protection
SAR Storage Address Register (Same as MAR); Store T Time
Address Register TAT Time Address Trigger
SB Sink Address Bus Tbl Wd Table Word
SBI Storage Bus In TCH (Mnemonic) Test Channel (SI)
SBO Storage Bus Out T/CT True/Complement Trigger
e Single-Cycle; Storage Channel; Sequence Complete D Time Delay
Sc Source Temp Temporary
SDB Storage Data Buffer TERMT Terminate Trigger
SDE Storage Distribution Element TFMT Temporary Fetch Made Trigger
SDR Storage Data Register (Same as MAR) Tgr Trigger
Sel Select Tl Terminate Immediate
SERR CPE Status Recording Program TIO - (Mnemonic) Test 1/0 (SI)
SEVA Systems Evaluation Program ™ (Mnemonic) Test under Mask (SI)
S/F Store/Fetch Tof Turn Off
Sh Shift Ton Turn on
Shftr Shifter Tot Total
S1 (Instruction Format) One Operand from Storage, the TR (Mnemonic) Translate (SS)
Other Is Immediate Trans Transpose
SIAT Store Into Array Trigger Trnsps Transpose
SIIS Store into Instruction Stream TRT (Mnemonic) Translate and Test (SS)
SIO (Mnemonic) Start 1/0 (SI) TS (Mnemonic) Test and Set (SI); Timing Stack
SIT Store Interlock Trigger T&S Test and Set
SK Storage Key
Sk Sink U1 Unit 1
S/L Short/Long Precision u2 Unit 2
SLA (Mnemonic) Shift Left Single (RS) UB Upper Bound
SLCB Save Loop Close B Register UABI Unit Address Bus In
sLC Save Loop Close UABO Unit Address Bus Out
SLCIR Save Loop Close Instruction Register UBCTR Upper Bound Counter
SLDA (Mnemonic) Shift Left Double (RS) ucc Unit Communications Control
SLCX Save Loop Close - X Register Uendl Unconditional
SLI Suppress-Length-Indication Uncond Uncondition
SLT Save Loop Target; Solid Logic Technology UNPK (Mnemonic) Unpack (SS)
SM Storage Module .
SMAL Suppress Multi-Access Link Vval Valid
Sng Single Var Variable
SO Storage Operand VFL Variable Field Length
sp Storage Protect; S}ngle Pulse VFLEU Variable Field Length Execution Unit
SPAD Select Parity and Display Counter Viol Violate; Violation
SPAR Storage Protect Address Register
SPC Storage Protect Check WAM With Available Memory
SPF Storage Protect Feature we Word Counter
SPM (Mnemonic) Set Program Mask (RR); Storage Protect wd Word
Memory Wd Bdy Word Boundary
WR Working Register
SP91 Protect Storage for System/360 Model 91
Sr Source WRD (Mnemonic) Write Direct (SI)
SRA (Mnemonic) Shift Right Single (RS) Xc (Mnemonic) Exclusive OR (SS)
SRDA {Mnemonic) Shift Right Double (RS)
. . . Xec Execute
SS Snapshot Register; Storage-to-Storage; Stepping Switch XOR Exclusive OR
S/S Source/Sink
SSC Selector Subchannel
SSK (Mnemonic) Set Storage Key (RR) ;g; (Zﬁe?:::}niztem and Add (Ss)
SSM (Mnemonic) Set System Mask (SI) .
ST (Mnemonic) Store (RX) 1A2 SAR 1 Loaded after SAR 2
Stat Station 1B2 RS 1 Loaded before RS 2
STC (Mnemonic) Store Character (RX) 1B3 RS 1 Loaded before RS 3
Stg Stage; Storage 1B4 RS 1 Loaded before RS 4
Stk Stack 1C2 SAR 1 Address Compares with SAR 2 Address
Sto Store; Storage 2A3 SAR 2 Loaded after SAR 3
STOOP Storage Operation 2B3 RS 2 Loaded before RS 3
Stor Store; Storage 2B4 RS 2 Loaded before RS 4
Stp Stop 2C3 SAR 2 Address Compares with SAR 3 Address
STR Source Tag Register 3A1 SAR 3 Loaded after SAR 1
Sup Suppress 3B4 RS 3 Loaded before RS 4

SvVC (Mnemonic) Supervisor Call (RR) 3C1 ~ SAR 3 Address Compares with SAR 1 Address



1. Data Flow Diagrams
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2. Positive Logic Diagrams
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Note: Additional SLD symbology used only
on ECAD's is shown in Volume 1.

4. Flowcharts

Ton, Tof, Set,or
Reset indicates a
trigger or alatch

frequency

— osc

Register, Counter

Heavy line indicates input side of a functional
unit that can store information. A partial trans=
fer of contents isshown by numbered input/out~
put lines. An input or output line connected
directly to the register denotes a complete trans-
fer of contents. An X placed in an input or an
output line means that a gating condition is re=-
quired to activate the transfer path. A number
in o transfer path denotes the number of lines.,
A bar in the upper right corner means that the
status of register positions is shown in indicator
lights. An ALD page reference is given under
the indicator bar. The bottom line within a
register gives either the register position numbers
or a single number indicating register size.
Where register position numbers are given, a
symbol such as (+3P) indicates that theregister
alse contains 3 parity bits.

AND
The output is active only when all inputs are
active.

OR
The output is active if one or more inputs is
active,

Exclusive OR
The output is active only when one input is a
active and the other is not.

Even
The output is active only when an even num-
ber of inputs is active.

Odd
The output is active only when an odd number
of inputs is active,

Singleshot, Time Defay, Oscillator

Inverter, or Negator
The output is active only when the input is
not active.

Amplifier, Signal Mode Converter

Input wedges mean that the more negative line
level is required to activate the circuit; output
wedges mean that the more negative line level
is present when the circuit is activated. Lack
of wedges indicate the more positive level.
Blocks may have more than one output line. All
line titles are preceded by + or - to indicate
line level.

Hard Light
Coordinate

Simultaneous Actions
that are aresult of the

same conditions are
listed in one block

1. Ton W(B72)

2. Tof X(C23)

| Transfers
NR671 : Second Data
F toR
NReT7 o) (PrrefremArl

J

All actions between
cycle boundaries are
assumed to occur
simultaneously

Yes

— Note block

ALD page reference

‘\P«q“el Operations. User

always arrives here. (No
conditions above affect
actions below.)

Z is a line,

Not a trigger —_—|z

or a latch

Set Y (D99)
NR710

\—— Process block {Indicates action)

CycleBoundary _ _ _ o e e e e mm— e | ——_——————

Wait Symbol

-
Indicates that all prior con-
ditions necessary to complete
this operation will remain
Yes |until Busy goes off.
Busy

N

Name

L™

55'8—“

On

Resetl— 81— off

AC123
S Name
et EF
Complementt—
Reset,

Data 2‘—- PH
Control P
(Release)

Resefe—

——On

—Joff

—On

v

In 2
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T
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|
|
l 5. Timing Charts
|
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Adder, Incrementer

Notches across top divide logical inpurs. T,C
indicates that the associated input can be entered
in either true or complement form.

Functional or Switching OR

Parity Generate, Pority Check

Residue Generate, Residue Check

Flip Latch

input side is denoted by thick line. Bor means
that an indicator is connected to this latch, The
number in the lower right corner means that this
symbol represents 8 actual flip latches in the
machine. An ALD page reference may be given
below the block. A set inputactivates the on out-
put and deactivates the off output; a reset input
activates the off output and deactivates the on
output, The device holds its outputs between
active inpufs. Simultaneous set and reset inputs
activate both on and off outputs until one input i
deactivated.

Flip-Flop

Same as flip latch except that an active comple-
ment input causes the device to switch to the op-
posite state. Also, on and off outputs can never
be active simuitaneously: Simultaneous set and
reset inputs are equivalent to a complement input.

Polarity Hold

The PHoutput follows the data input when the con-
trol (release) input is activated. Between control
inputs, the PH holds the previously sampled state
of thedata line. The reset input (when used) de-
activates the output,

Heavy bar indicates active state. Numbers at
beginning and end of the bar identify the signal(s)
(also on the same chart) that octivate and de-
activate this line. "Not" preceding a number
means that the deactive signal conditions this line.

On-Page Connector

indicotes connection between two points on the
same diagram. Arrow leaving symbol points to
symbol with the same number.

Off-Page Connector

Indicates connection between two points located
on separate pages. Where the connection is be-
tween two pages of a multipage diagram, orefer-
ence such as “Sheet 2" isgiven insteadof a dio-
grom number .

Text Reference Point (Reference from FETOM)

Multiple Line Tramsfer



Address Compare (MC) 5-510

Address Cycle, CPE Store/Fetch (PSCE} 5-400 (sheet 3)

Advance Return, EMS, CPE Store/Fetch (PSCE)
9-Cycle Access 5-400 (sheets 4 and 6)
10-Cycle Access 5-400 (sheets 7 and 9)
11-Cycle Access 5-400 (sheet 8)

ASLT Frame Power On 6-3
ASLT - PDU Interface 6-8

ASLT Supplies
Control Card, Contacts and Functions 6-19

Dual Voltage Supply, Power Flow and Regulation 6-16

+1.2v Shunt Regulator 6-17

-3.0v Shunt Regulator 6-18
Assign Queue From Bottom 5-400 (sheet 12)
Available Queue X 5-400 (sheet 12)

Blank SAB (MSCE) 5~303

Bulk Supply (SPF) 6-20

Bus Register Display (MC) 5-513
Busy, Queue X 5-400 (sheet 12)

Channel - PDU Interface 6-11
Channel Return from Queue 5-407 (sheet 4)
Channel Store or Fetch to EMS or MWS (PSCE) 5-407
Character Set (MC)
2250 5-513
EBCDIC 5-513
Checking, Marginal
Incremental 6-13
Check Reset (MC) 5-500
Clock Gates (MC) 5-502
Compare Address (MC) 5-510
Computer Reset (MC) 5-500
Condition Codes (PSCE-SC) 5-409
Control Cards (ASLT Supplies) 6-19
Cooling, Typical Liquid System 6-22
CPE Display (MC) 5-513
CPE Insert Key 5-401
CPE Request (MSCE) 5-308
CPE Set Key 5-402
CPE Store of Fetch Request to EMS 5-400
Input Priority Cycle (sheet 1)
Output Priority Cycle (sheet 2)
Pipes, 3-Cycle (sheet 4)
Select and Address Cycle (sheet 3)
Nine Cycle Access Send Return Warning (sheet 5)
Nine Cycle Access Return from EMS (sheet 6)
Ten Cycle Access (sheets 7 and 9)
Eleven Cycle Access (sheet 8)
Delayed Fetch Return (sheet 10)
Delayed Store Return (sheet 11)
CRT Display, CPE or Bus Registers (MC) 5-513
CRT Message Display (MC) 5-515
CRT Storage Display 5-514

Data Skew Pipe, 3-Cycle (PSCE) 5-400 (sheet 4)
Decode (MC)

MCW 5-516

Diagnose 5-516
Delayed Fetch Return, CPE (PSCE) 5-400 (sheet 10)

Delayed Store Reset Active, CPE (PSCE) 5-400 (sheet 11)

Diagnose (MC) 5-516, 5-515
Diagnose and MCW 5-516
Disabled, Queue X 5-400 (sheet 12)
Display (MC) '

CPE 5-513

Bus Register 5-513

Storage 5-514

Message 5-515

Register 5-504, 5-513

MWS 5-514, 5-515

EMS 5-514

In CBR 5-504
Display (PSCE)

CPE Request Buffer 5-433

EMS 5-430

MWS 5-431

PPE Request Buffer 5-435

Q@x Address 5-428, 5-429

Qx Data 5-428, 5-429
Dual Voltage Supply, Power Flow and Regulation 6-16
Durhmy Plug, Multi-System EPO 6-23

EBCDIC Character Set (MC) 5-513

Emergency Power Off Multi-System EPO 6-23

EMS Advance Return, CPE Store/Fetch (PSCE)
9-Cycle Access 5-400 (sheets 4 and 6)
10-Cycle Access 5-400 (sheets 7 and 9)
11-Cycle Access 5-400 (sheet 8)

EMS Display (MC) 5-514

EMS Display (PSCE) 5-430

EMS Return (MSCE) 5-301
EMS Test (MC) 5-511
Enter Instruction (MC) 5-5

09

INDEX

Error Return to Q, Set Storage Key to EMS (PSCE) 5-402 (sheet 3)

Error Triggers (MC) 5-502

Fetch Request (PSCE)
CPE to EMS 5-400
Channel to EMS or MWS

Fetch Return, CPE Delayed (PSCE) 5-400 (sheet 10)

5-407

Fetch to EMS or MWS (from Channel)

FLR Store (MC) 5-505

Hard Stop (MC) 5-510

Hard Stop Controls (MC) 5-502
High Speed Channel Start [/O 5-403

Start Channel (sheet 1)
Reserve Queue (sheet 1)

Start Storage Request (sheet 1)

Input Priority Response (
Storage Return (sheet 4)

sheet 3)

Release Sequence (sheet 5)

IC, Set (MC) 5-506

Incremental Marginal Checking 6-13

Indicator Reset (MC) 5-500

Initial Fetch Storage Request (PSCE)
High-Speed Chan 5-403 (sheet 2)
Low-Speed Chan 5-404 (sheet 2)

Multiplex Chan 5-405
Initial Program Load '
PSCE 5-408
MC 5-507
Input Priority

(sheet 1)

CPE Store/Fetch 5-400 (sheet 2)
CPE Insert Key 5-401 (sheet 2)

CPE Set Key 5-402 (sh

eet 2)

5-407

Channel Store/Fetch 5-407 (sheet 1)

Insert Storage Key Request to EMS, CPE (PSCE)

Input Priority 5-401 (sheet 1)

Qutput Priority 5-401 (sheet 2)

Key Return to PSCE 5-401 (sheet 4)

Key Return to MSCE 5-401 (sheet 5)
Insert Tag to EMS, CPE (PSCE)

(See "Insert Storage Key Request")

Instruction Step Sequence (
Interface, Power
ASLT - PDU Interface

MC) 5-501

6-8

Channel - PDU Interface 6-11

IPL
MC 5-507
PSCE 35-408

Key Request (PSCE) 5-401
Key Return to MSCE 5-401 (sheet 5)
Key Return to PSCE 5-401 (sheet 4)

Link Pipe, 3-Cycle (PSCE) 5-400 (sheet 4)
Liquid Cooling, Typical System 6-22
Load PB Switch (MC) 5-507

Logout (MC) 5-512
Loop (MC) 5-510

Low Speed Channel Start I/O 5-404

Start Channel (sheet 1)
Reserve Queue (sheet 1)

Storage Request (sheet 2)

Storage Return (sheet 4)

Release Sequence (sheet 4)

Machine Check Sequence (

Maintenance Console Request (MSCE) 5-305

Maintenance Control Word
Manual Operations, PSCE
Display
CPE Request Buffer
EMS 5-430
MWS 5-431
PPE Request Buffer
Qx Address 5-428,

MC) 5-518

5-516

5-433

5-435
5-429

Qx Data 5-428, 5-429

Load
CPE Request Buffer
PPE Request Buffer
Qx Address 5-427
Qx Data 5-427

Store
EMS 5-430
MWS 5-431

Marginal Checking
Incremental 6-13

5-432
5-434



MC
Request (MSCE) 5-305
Reset 5-500
Return (MSCE) 5-304
Tape Operations 5-17
MC-PDU Interface 6-9
MCW 5-516
MCW Data Flow 5-515
Message Display 5-515
MSCE Priority Cycle 5-300
MSCE, Request
PSCE 5-302
MC 5-305
CPE 5-308
RS 5-306
SAR 5-307
Multiplexer Channel
Selector Subchannel Reserve/Release 5-406
Start I/O 5-405
SIO Storage Request 5-405 (sheet 1)
SIO Storage Return 5-406 (sheet 4)
SIO Release Sequence 5-405 (sheet 2)
SIO Reserve Sequence 5-405 (sheet 3)
Multi-Step Sequence (MC) 5-501
Multi-System EPO 6-23
MWS Display (MC) 5-514, 5-515
MWS Display (PSCE) 5-431
MWS Store (PSCE) 5-431
MWS Test (MC) 5-511

Output Priority (PSCE)
CPE Store/Fetch 5-400 (sheet 2)
CPE Insert Key 5-401 (sheet 2)
CPE Set Key 5-402 (sheet 2)
Channel Store/Fetch to EMS 5-407 (sheet 1)
Channel Store/Fetch to MWS 5-407 (sheet 2)
Overcurrent
Control Card, Contacts and Functions 6-19
SPF Series Regulator 6-21
Overvoltage
Control Card, Contacts and Functions 6-19
SPF Series Regulator 6-21

PDU
PDU Power On and Off 6-6
Power Through PDU 6-7
Charmnnel Interface 6-11
MC-PDU Interface 6-9
Pipes, 3-Cycle (PSCE) 5-400 (sheet 4)
Power Flow and Regulation
Dual Voltage Supplies 6-16
Power Interface
ASLT - PDU Interface 6-8
Channel - PDU Interface 6-11
MC - PDU Interface 6-9
Power Supplies
ASLT - PDU Interface 6-8
Channel - PDU Interface 6-11
Control Card, Contacts and Functions 6-19
Dual Voltage Supply, Power Flow and Regulation 6-16
MC - PDU Interface 6-9
PDU Power On and Off 6-6
Power On and Off Sequence 6-1
Power On Reset 6-15
Power Through PDU 6-7
SPF Bulk Supply 6-20
SPF Series Regulator 6-21
Stepping Switch Operation 6-5
System-On Relays, Picks and Holds 6-4
System Power On, ASLT Frame 6-3
System Power On Sequence 6-2
Typical Liquid Cooling System 6-22
+1.2v Shunt Regulator 6-17
+3.0v Shunt Regulator 6-18
Priority Cycle (MSCE) 5-300
Priority, Input (PSCE)
Channel Store/Fetch to EMS 5-407 (sheet 1)
CPE Insert Key 5-401 (sheet 2)
CPE Set Key 5-402 (sheet 2)
CPE Store/Fetch 5-400 (sheet 2)
Priority, Output (PSCE)
Channel Store/Fetch to EMS 5-407 (sheet 1)
Channel Store/Fetch to MWS 5-407 (sheet 2)
CPE Insert Key 5-401 (sheet 2)
CPE Set Key 5-402 (sheet 2)
CPE Store/Fetch 5-400 (sheet 2)
PSCE Request (MSCE) 5-302
PSW Restart (MC) 5-508
PSW, Set (MC) 5-506

Queue Display (PSCE) 5-428, 5-429
Queue Load (PSCE) 5-427
Queue, Release (PSCE)
Multiplexer Selector Subchannel 5-406
Low-Speed Channel 5-404 (sheet 1)
High-Speed Channel 5-403 (sheet 5)
Queue, Reserve (PSCE)
Multiplexer Selector Subchannel 5-406
SIO High-Speed Channel 5-403 (sheet 1)
Multiplexer Channel 5-405 (sheet 3)
SIO Low-Speed Channel 5-404 (sheet 1)

Register Display (MC) 5-513
Regulator
SPF Series Regulator 6-21
+1.2v Shunt Regulator 6-17
+3.0v Shunt Regulator 6-18
Relays
System On Relays; Picks and Holds 6-4
Release Queue
Multiplexer Selector Subchannel 5-406
Low-Speed Channel 5-404 (sheet 1)
High-Speed Channel 5-403 (sheet 5)
Request (MSCE)
CPE 5-308
MC 5-305
PSCE 5-302
RS 5-306
SAR 5-307
Request Storage (PSCE)
Low-Speed Channel 5-404 (sheet 2)
High-Speed Channel 5-403 (sheet 1)
Multiplex Channel 5-405 (sheet 1)
Request, Store or Fetch (PSCE)
CPE to EMS 5-400
Channel to EMS or MWS  5-407
Reserve Queue
Multiplexer Selector Subchannel 5-406
SIO High-Speed Channel 5-403 (sheet 1)
Multiplexer Channel 5-405 (sheet 3)
SIO Low-Speed Channel 5-404 (sheet 1)
Reset
Power On Reset 6-15
Reset, Delayed Store Active (PSCE) 5-400 (sheet 11)
Resets (MC)
System Reset 5-500
MC Reset 5-500
Computer Reset 5-500
Check Reset 5-500
Check Indicator Reset 5-500
Restart, PSW (MC) 5-508
Return, CPE Delayed Fetch (PSCE) 5-400 (sheet 10)
Return, EMS Advance, CPE Store/Fetch (PSCE)
9-Cycle Access 5-400 (sheets 4 and 6)
10-Cycle Access 5-400 (sheets 7 and 9)
11-Cycle Access 5-400 (sheet 8)
Return from Storage (PSCE)
Channel Request to EMS or MWS 5-407 (sheet 3)
Low-Speed Chan 5-404 (sheet 4)
High-Speed Chan 5-403 (sheet 4)
Multiplexer Chan 5-405 (sheet 2)
Return from Queue, Channel 5-407 (sheet 4)
Return (MSCE) 5-301
MC 5-304
EMS 5-301
Return Warning, 9-Cycle Access (PSCE) 5-400 (sheet 5)
RS Request (MSCE) 5-306

SAB Blank (MSCE) 5-303
SAR Request (MSCE) 5-307
Select and Address Cycle, CPE Store/Fetch 5-400 (sheet 3)
Selector Subchannel Reserve/Release (PSCE) 5-406
Sequencing
Power Up and Down Sequence 6-1
System Power On Sequence 6-2
Series Pass Transistor
SPF Series Regulator 6-21
Series Regulator Supplies
SPF Bulk Supply 6-20
SPF Series Regulator 6-21
Series Sampling Transistor
SPF Series Regulator 6-21
Set IC (MC) 6-506
Set PSW (MC) 5-506
Set Storage Key Request to EMS, CPE (PSCE)
Input Priority 5-402 (sheet 2)
Output Priority 5-402 (sheet 2)
Error Return to Q 5-402 (sheet 3)
Set Tag to EMS, CPE (PSCE)
(See "Set Storage Key Request")



Shunt Regulators
+1.2 Volts 6-17
-3.0 Volts 6-18
Single Cycle Operation (MC) 5-503
SIO (See Start I/0)
Skew Pipe, 3-Cycle (PSCE) 5-400 (sheet 4)
Soft Stop (MC) 5-510
SPF Power
Bulk Supply 6-20
Series Regulator 6-21
Start Channel (PSCE)
Low-Speed Channel SIO 5-404 (sheet 1)

High-Speed Channel SIO 5-403 (sheet 1)
Multiplexer Channel SIO 5-405 (sheet 1)
Start I/O (PSCE)
Multiplexer Channel 5-405
High-Speed Channel 5-403
Low-Speed Channel 5-404
Storage Channel 5-409
Start Sequence (MC) 5-501
Stepping Switch Operation (Power) 6-5
Stop (MC)
Soft Stop 5-510
Hard Stop 5-510
Loop 5-510
Stop Sequence (MC) 5-502
Storage Channel (SC) (PSCE)
Clear Interrupt (Test I/O) 5-426
Condition Codes 5-409
CSW Store 5-412
Halt I/O 5-422
Input Priority, Enter 5-410
Logout 5-412
Not Working 5-422
Output Priority 5-410
Position Mode - Not Readdress 5-415
Program Check 5-424
Protect Check 5-423
Read PM With Displacement - Readdress

Read PM With Displacement ~ Not Readdress

Read Position Mode - Readdress 5-413
Return From Storage 5-410 (sheet 4)
Return from Queue 5-411

Sense Operation 5-420

Start I/O 5-409

Store/Fetch to EMS/MWS 5-410
Terminate Immediate 5-425

Test Channel 5-421

Test I/O 5-426

Write PM With Displacement - Readdress

5-417

Write PM With Displacement - Not Readdress

Write Position Mode - Readdress 5-414
Storage Display (MC) 5-514
Storage Protect Feature
Bulk Supply 6-20
Series Regulator 6-21
Storage Request (PSCE)
Low-Speed Channel 5-404 (sheet 2)
High-Speed Channel 5-403 (sheet 1)
Multiplex Channel 5-405 (sheet 1)
Storage Return (PSCE)
Low-Speed Channel 5-404 (sheet 4)
High-Speed Channel 5-403 (sheet 4)
Multiplexer Channel 5-405 (sheet 2)

5-419

Channel Request to EMS/MWS  5-407 (sheet 3)

Storage Test (MC) 5-511
Store/Display Switch (MC) 5-505, 5-504
Store Operation (MC) 5-505
Store or Fetch Request (PSCE)
CPE to EMS 5-400
Channel to EMS or MWS 5-407
Store PB Switch (MC) 5-505

Store Reset Active, Delayed (PSCE) 5-400 (sheet 11)

Switch, MC
MC Test 4-509
Test PB 4-509
Increment Address 4-501
Start PB 5-503
Stop PB 5-503
Address Compare 5-510
Display 5-504
Store/Display 5-504, 5-505
Load PB  5-507
Enter Instruction 5-509
Store PB  5-505
System, Computer and Check Resets (MC)
System Power
System On Relays, Picks and Holds 6-4
System Power On, ASLT Frame 6-3
System Power On Sequence 6-2

Tape Operation, MC 5-517

Trigger List, MC 5-519

Trigger List, PSCE 5-436

Unit Pipe, 3-Cycle (PSCE) 5-400 (sheet 4)

2250 Character Set (MC) 5-513

5-500
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