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ECAD's (Form Y22-6671) 
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Functional Units (Form Y22-6672) 

Volume 3 - MSCE, PSCE, l\IC, 
Functional Units (Form Y22-6673) 

Volume 4 - I, FXP, FLP Operations 
(Form Y22-667 4) 

Volume 5 - MSCE, PSCE, MC 
Operations; Power (Form Y22-6675) 
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4-400 to 4-4XX PSCE 
-1-500 to 4-5XX .l\IC 

OPERATIONS 
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5-200 to 5-2xx 

I Unit Operations 
Fixed Point Operations 
Floating Point Operations 

OPEHATIONS (Cont'd) 
5-300 to 5-3XX MSCE Operations 
G-400 to 5·-4XX PSCE Operations 
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Diagrams contained in this manual are referenced from the seven 2091 Field 
Engineering Th~ory of Operation Manuals (FETOM' s). References to FEMDM dia­
grams take the form "Diagram 5-103"; references to figures in a FETOM take the 
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Operation Manual, Form Y22-2799 
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1. EMS module is selected during CPE or MC fetch to EMS. 
2. PSCE sends EMS return sig nal to MSCE. 
3. EMS return bit is set in AS. 

4. When bit is in AS position 8, sink address is gated from PSCE ta C PE or MC via SB and sink address decoder. 
5. When bit is in AS position 9, fetched data are gated from PSCE to CPE or MC via SBO. 
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- -- - - ----- - ---- - ------
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DIAGRAM 5-30 1. EMS RETURN (PRIORITY 1) (SHEET 1 OF 2) 

5- 301 (1 of 2) (3/68) 
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EMS Return to FLA 

Machine Cycles 

l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

No. Note Signol Name ALD No. Pri SAB AS l AS 2 AS31 AS4 AS 5 AS 6 AS 7 AS 8 AS 9 
+----+----- +--------- I -

l A EMS Return NT484 
'--- l 

2 EMS Rtn Req Tgr NV768 1 • Clk ~I· Clk 

3 Stop CPE SSK or I SK NV769 

4 

5 

6 

7 

8 

9 

JO 

11 ' 

12 

13 

14 

15 

16 

17 l 
18 

19 1 
l 

3 · Clk 3 · Clk 

I ___.I I ----+--- --
NV768 , 4 · Clk ~1 • Clk 1 ------!---- -1---+---+--+-----1----1---4------+-----+----+-----+----+----+---+----+---I 

i NV76_8 ___ ---i----+--5 . cl~. c I k_;_ -+---l+------+------<C----+----+---t------1---t----- +------+---+---+---+----+------< 

6· C~· Clk T 

--+l--+--7 · C~ · Cl~ +---+-1----+---+i --t-----+-----1---1----+--+----+----1---1----1------1 

8 . Clk 8 . Clk I 

EMS Rtn Req Dly Tgr I NV768 

I - - --+----- ---
1 NW701 9 · C~ · Clk 

t-----+---;-----------+11 _____ -t-----+----l---+---+-1------l-l--+--+---+--+---+---+---+--+-----l---l------i---l--------l--4 
AS 3 EMS Rtn Tgr NW702 10 · C~ · Clk I 

l AS 3 EMS Rtn Lth i NW702 ---- 11. 'elk 111. -C-+l~--+---t---1---1--l-----i----- t--· 

t----+-----+T-A_S_4-EM_S_R_tn_T_g_r -----+--N-W7_0_2_4: - -- -1 ---+-- f-- 1~-f2.1--. -C-lk-l-

1 AS 4 EMS Rtn Lth ____ -1 NW702 I 13 . _elk 13 . Clk 

I AS 5 EMS Rtn Tgr 1- NW738 T j ~4 · Cl.!:.....J~ · Cik1 i 

1----+---+ AS5EMSRtn Lth ---- t- NW738 +' ---+·· ·• 1 t -f i 1-5-.--Jlc•lk ___ ,.:,._1_.-s_·_C_ll-k--,I------+---- ---+--- - -----1-----1--+----~ 
I As 6 EMs Rtn Tgr __ _ __ T NW73~ _ --+-- 1 ~ -+1 ----1-16_·_c-":.::._'k--1~~--·-c_1_k+----+---+---+---+-----t-----+--+---+--+----1 
I AS6 E~~tn Lth -- -~ ~V/7~8 ; -1'- I --~ - - -+- - ---i---17. C~l7. _3'<_ r--+I :, ---1---+--

' AS 7 EMS Rtn Tgr NW738 I -=r' __ --+--~----+--- 18 · Clk f8 · Clk ~ I 

20 ~s 7 EMS Rtn Lth I NW7_7_1 i 1 19 · Clk 119 · Clk 7i-I I_ AAS 8 EMS ~n T_gr lNW771 -I----- 1-- I -- -- T -I- +20. cl_ ~+-0-· -C-lk--+-----+f----+----+---+-----+----+-- f----1 

22j] :- AS 8 EMS Rtn Lth ---- : ~W771 - I- -- --- ---1----1--~I -~ --+-2-1-·--1C-lk•~-l-2-l_·_C--ll-k: ___ j_f----+--f--- _j-----+------ --

t----+----t--------------- - ---+- -+ --+-----+- ---t---+i--------+-1-----i------+----1-------+------+----+-----+--~ 
23 l AS 9 EMS Rtn Tgr i NW771 _1_22 · Clk 22 · Clk 

EMS Rtn Tgr 
------

f EMS Rtn Dly Tg __ r ____ _ 

j AS 1 EMS Rtn Tgr NW701 

AS 1 EMS Rtn Lth I NW701 
t----t----1----------------1------+--

I AS 2 EMS Rtn Tgr i NW701 
l- ---------------1--

AS 2 EMS Rtn Lth 

24 i 

25 r 

J 
26 I 

' 

27 I B 

28 c 

-+---1+-' ----+-----+----- t----+------<'----+---__._----+----+-----+ 

1 

- t--- - t--- -+----!-----I-----+- ---l-----t----1------+ 

NT747, I ~ 
1 EMS Rtn Sink Adr Bits 1-5+P NU048,049 J__,j 

i EMS Rtn Sink Ad-r _Lt_h_s ---1+, -N~W7~-6_3...,_,'--7_6-~-+-_ -_-__ -_-+-----___ -+,~~-~~:~~~---+-l---------+------------+--+'~---_-_:-_-_-_-~:-_-_-_-_:-_2-4~-·-_4c+o,-lk::::.2f--4~-·-_-c~n:~~-~~~~~~~~~~~-~~~~~~-~ll ------================= 
l SA Bits 0-S+P 1NW765-768 ' l 21-~~ 21 

FLB Sink Adr Bits 3-5 1 NW775 1 16 26 

I 
-+-- -- --1------+------+----+1-- --f-----+----+1----+----f----+----i----+-----+---+-----+---+--- __ __, __ --+ ---+---

Typical PSCE Data Bit (Bit 0) , NS022 i j 

29 c Typical SBO Lth (Bit 0) l NV400 i I 28· C~8· Clk 

Notes: 

A. Assume that the I-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. 
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Objec tives: 

1. PSCE rese rves desired MSM . 
2. When MSM is ava i la bl e , PSCE request is gated ta SAB. 

Priority Cycle 
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the information is 
stepped down one 
position each cyc le 

Diagra m 5- 309, 
Sheet 1 

AS Cycle 2 

AS Cyc le 3 

l. Set Sink 
Addr Stack 
(N l ll-11 8) 

N V8 14 

Diagram 5- 309, 
Sheet l --- -- -- -- -- --

AS Cyc le 4 

AS Cyc le 5 

AS Cyc le 6 

AS Cyc le 7 

AS Cyc le 8 

cont i nues as 
Diagram 5- 309, shown at left 

Sheet 2 

NW845- 848 

Sheet 2 

1. Ton PSCE 
Sto Contro l 
2 Tgr 

N V786 

1. Ton Gate 
PSCE to 
SBI Tgr 

NV786 

l . lnga te 
Data at 
MWS 



AS Cycle 8 

A.scy~~9- - ---- - - - ----- ----- - ---------- - --- --- ---------------

Dato ore not 

ingoted by PSCE 
during store 
opera t ion 

1. Force Eight Parity Bits 
on SBO NV935 

2 . Gate Zero Do ta 
a nd Eight Por ity Bits 
to PSCE 

NV400-496 

Yes 

Sheet l 

I. Send Source/ 
Sink Adr to PSCE 
(Q l ll - 118) 

NW775 

1. Send MWS 
Doto to PSCE 

NV400-496 

Yes 

1. MSM(K) DOG 

NW845- 848 

Dato are not 

ingoted by PSCE 
, during store 

operation 

AScYcie- 10 - - - - ---- -------------- - --------------------- - - - --- - -
t--~~~~~~~~~ 

AS Cyc le 11 

AS Cyc le 12 

AS Cyc le 13 

Inh ibit Se lec t 

(D ll 5-11 7, El l 5-11 7, 
Fll 5-1 l 7, G 11 5- 11 7) 

Sta rt 

DIAGRAM 5- 302 . PSCE REQ UEST (PRIO RITY 2) (SHEET 2 OF 3) 

No 

1. Tof MSM(K) 
BZTPSCE Tgr 

NV702- 7 18 

1. Tof MSM(K) 
BZTP Tgr 
(Mll4 -1 29) 

NV724- 73 1 

1. Tof MSM(K) 
BZTR Tgr 
(L 114 -1 29) 

NW805- 838 

.End of 
Operation 

No 

Diagra m 5- 309, 
Shee t 3 

l . lnh Se lec t 
Mem( K) 

N V720-722 

No 

Diogrom 5- 309, 
Sheet 2 

Yes 

AL 

Diagram 5- 309, 
Sheet 3 

Used as shown on 
Diagrams 5-302, Sheet l ; 
5-305, Sheet l ; 5-306, 
Sheet l ; 5-307, Sheet l ; 
5- 308, Sheet 3 

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



PSCE Store to MSM 0 

l 2 3 4 

No. Note Signal Name ALD No. 

l A Reserve MSM 0 NU036 

2 Reserve MSM 0 T gr NV702 l·Clk 

3 MSM 0 Reserved-lnh Select NV742 2·9 

4 B MSM 0 Busy-to-PSCE Tgr NV702 

5 MSM 0 Available to PSCE NV742 2·4 

6 PSCE Req NT817 

7 PSCE Req Tgr NV770 

8 PSCE Req Dly Tgr NV770 

9 Gt PSCE to SAB T gr NV770 

10 Gt PSCE to SAB Dly T gr NV770 

11 B MSM 0 Busy-to-Request T gr NW805 

12 Select MSM 0 NW031 

13 c Typical ASl Tgr (Adr Bit 11) NW606 

14 c Typical ASl Lth (Adr Bit 11) NW606 
I 

15 c Typical AS2 Tgr (Adr Bit 11) NW606 

16 c Typical AS2 Lth (Adr Bit 11) NW606 

17 c T ypi ca I AS3 T gr (Adr Bit 11) NW607 

18 c Typical AS3 Lth (Adr Bit 11) NW607 

19 c Typical AS4 Tgr (Adr Bit 11) NW607 

20 c Typical AS4 Lth (Adr Bit 11) NW607 

21 c Typical ASS Tgr (Adr Bit 11) NW607 

22 c Typical ASS Lth (Adr Bit 11) NW607 

23 c Typical AS6 Tgr (Adr Bit J l) NZ802 

24 c Typical AS6 Lth (Adr Bit J l) NZ802 

2S c Typical AS7 Tgr (Adr Bit 11) NZ802 

26 c Typical AS? Lth (Adr Bit 11) NZ802 i 
: 

27 c Typical ASS Tgr (Adr Bit 11) NZ803 

28 c Typical ASS Lth (Adr Bit 11) NZ803 

29 c Typical AS9 T gr (Adr Bit 11) I NZ803 

30 c Typical AS9 Lth (Adr Bit 11) NZ803 

31 c Typical ASlO Tgr (Adr Bit 11) NZ803 

32 c Typical ASlO Lth (Adr Bit 11) NZ803 

33 PSCE Sto Ori l Tgr NV786 

34 PSCE Sto Ori l Lth NV786 

3S PSCE Sto Ori 2 Tgr NV786 

36 PSCE Sto Ori 2 Lth NV786 

37 Gt PSCE to SBI Tgr NV786 

38 D Typical PSCE Bit (Bit 0) NS086 

39 D Typical PSCE SDB Tgr (Bit 0) NV281 

40 D Typical SBI Bit (Bit 0) NV200 

41 E MSM 0 DOG NW845 

42 SA Bits 0-S+P NW765-768 

43 PSCE Sink Adr Bits 0-S+P NW765, 775 

Notes: 
A. Assume that PSCE is requesting MSM 0. 
B. Assume that MSM 0 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 generated to gate the stored data onto the SBO to be parity checked. 

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

5-302 (3 of 3) 

5 

Machine Cycles 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Pri SAB ASl AS2 AS3 AS4 ASS AS6 AS7 ASS AS9 ASlO ASll AS12 AS13 

]. Clk 

9 

4 

6.~6.:_S:lk 

1!c1k 111k 

B· dk 8. Clk 

T -
9, Clk 9. Clk 

5. ll·Clk Clk 
·-· 

13·Clk ~Clk 

14·~ l~Clk 

lS:Clk 15·Clk ,_ 
16lClk 16·Clk 

l;:rClk ]7. Clk 

18~k 18·Clk 

19~Slk f9~Clk 
2ol1k 2Q. Clk 

2J. 1Clk 2i · Clk 

22-~lk 22. Clk -
23. Clk 2J.c1k .. 

24i.S_k E· Clk 

2S. Clk 25. Clk 

26:-Clk U,. Clk 

27:-Clk 271 Clk 

28·tlk 2fi. Clk 

29· Clk 29. Clk 

30-:Clk 3fJ.c1k 

3l·Clk 3i·Clk ·-10· Clk 1?
1
·Clk 

33. Clk 33.Clk 

34. Clk 34· Clk 

T -
35·~5.Clk 

36· Clk 36· Clk 

D 
38·Clk 38.Clk ....._____. 

-
37.39 37 

-
..._ 

42 42 



Priority Cycle 

DIAGRAM 5- 303. BLANK SAB (PRIOR ITY 3 ) 

Cycle N-1 
~---

Priority Cycle (N ) 

Start 

No 

1. Ton MC Rtn 
Request Tgr 

NV747 

DIAG RAM 5- 304 . MC RETURN (PRIO RITY 4) 

Diagram 5-302, Sheet 1 

Priori ty 3 

No 

Obiectives: 

l. Two processor cyc les are required to set a storage key into pro tect storage. 
2. Wheneve r on SPF bit appears on SAB, gat ing of other requests to SAB is 
inhibited for one additiona l cyc le so that on a tte mpt wil l not be mode to 
se lect SPF wh il e it is cycling. 

SPF Bit 
on SAB 
N V818 

Yes ~ 

Priority Cycle 

I. Tof MSCE 
Accepting 

N V75 1 

End of 
Operat ion 

Priority 4 

Turned on 
as shown 
a t le ft 

AS Cycles 2 th ru 7 

AS Cyc l ~ 8 

Diagram 5- 304 

Objectives: 

1. MC initiates looding of CPE buffer by sending contro l signa l to MSCE . 
2. MC return bit is set in AS. 
3. When bit is in AS position 8, in itiating contro l signa l generates sink address 
wh ich is supplied to CPE v ia SB a nd sink a ddress decode r. 
4. When bit is in AS pos ition 9, data are ga ted from MC to CPE via SBO. 

Dia gra m 5-303 

No 

Yes 

Diagra m 5- 305, Sheet 1 

1. Ton MC Rtn Priority 
Tgr N V746 

2. Ton MC Rtn 
Response Tgr NV746 

1. Tof MSCE Accepting N V751 
N V747 
NV747 

2. Ton MC Rtn Tgr 
3 . Tof MC Rtn Req Tgr 

Yes 

Yes 

1. Set MC Rtn 
Bit in AS 
(Nl 2 1) 

NW703 

_ J 

No 

After information-nos 
been set into the AS, 
the information is 
stepped down one 
position each cycle 

1. G enerate Sink Adr 1. Generate Sink Adr I. Generate Sink Adr 
01000 I NW765-768 00000 1 NW765-768 01 1110 NW765-76 

2 . Decode Sink Adr 2 . Decode Sink Ad r 

NW775 NW775 

3. Send Sink Adr to 3 . Send Sink Adr to 

I-Box NW775 FXA NW775 

AS Cyc le 10 

2 . Decode Sink Adr 
NW775 

3 . Send Sink Adr to 
FLA NW775 

1. Send MC Dato 
to I- Box, 
FXA, or FLA 

N V400- 496 

nd o 
Operation 

Diagram 5- 309, 
Sheet 3 

Yes 

AG 

Diagram 5- 309, 
Sheet 2 

5 - 303 
(3/ 68) 5 - 304 



MC Request" 

Cyc le N-1 

Prio rity Cyc le (N ) 

Cyc le timing is 
shown assuming 
that these 
conditions are 
immediate ly met 

N o 

Yes 

No 

MC req EMS or 
MSM 0-1 5 is 
used as shown at 
right. 

AS Cyc le 8 

Yes 

Start 

l. Ton MC 
Sync Tgr 

NW455 

l. Ton MC Va lid 
Tgr NW455 

2. Ton MC Val id 
Ctrl T gr NW455 

l . MC Req EMS or 
MSM 0-1 5 

NV742- 744 

l. Decode Sink Adr 
NW775 

AS Cyc le 9 

2. Send MC Display 
Ctrl Signal to MC 

NW775 

Yes 

Diagra m 5-304 

Pri ority 5 

Pri ority Cycle 

SAB Cycle 

Generated 
as shown 
at left 

3. MC- to- MSCE-request-executed 
is a response signa l sent to the 

Yes 

Yes 

l. Tof MSC E Accepting 
2 . Ton Gate MC to SAB T gr 

Objectives : 

l. MSCE checks to make certain that desired MSM/ PSCE is a va i la b le . 
2 . MC request is gated to SA B. 
3. MSM/ PSCE is se lec ted, and store or fe tch o pera t ion is performed. 
4. For fetch operation, a control signa l (instead of a si nk a ddress) is sent to 
MC one cycle a head of fe tched data . 

No 

Diagram 5- 306, Sheet l 

l. Ton MSM (K ) BZTP Tgr 
(M 11 4- 129) NV724- 73 l 

2 . Ton MSM (K) BZTPSCE Tgr 
NV702- 7 18 

MC to turn off the MC-rec ­
MSM- or-EMS signal and thus turn 
off the MC sy nc tri gger 

3. MC to MSCE Req Executed 

N V751 
NV766 
NV766 
NW455 

AS Cycle l 

Generated as 
shown on 
Diagram 5- 302, 
Sheet 2 

4. Tof MC Va li d Tgr 
5. G e n Sink Adr on SAB 

Yes 

l. Se lec t PSCE 
NW002 

2. Tof MC Sy nc 
Tgr NW455 

Diagram 5-301 

NW191-196 

No 

A fter information hos 
been set into the AS, 
the information is 
ste pped down one 
position each cycle 

l . Select MSM(K) NW030- 034 
2. Ton MSM(K) BZTR Tgr (Lll4- 129) 

NW805-838 
3. Set AS Va lid Bit ( N 126) NW645 
4 . Set Sink Adr Stack (Nll l-118 ) 

NV814 
5. Tof MC Sync Tgr NW455 

--------------.-------- - ----- - - - - -- ----- --

Yes 

AG 

AS Cycle 2 

AS Cyc le 3 

AS Cyc le 4 

Diagram 5- 309, 
Sheet l 

Diag ra m 5- 309, 
Sheet 2 "As c"YZi";s----- -- ------ --- -- - -

- -- - ---- - -----~----- ----- -

Diagram 5-"309, 
Sheet 2 

Parall e l operation 
continues as 
shown at left 

Yes 

l. Ton MC Store 
Control l T g r 

N V788 

AA 

Diagram 5- 309, 
Sheet l 

l. Ton MC Store 
Control 2 T gr 

NV788 

l . Ton Gate MC 
to SBI Tgr 

N V788 

l . lngate Data 
atMWS 
or PSCE 

N o 
l . MSM (K) DOG AS Cyc le 6 

Diagra m 5- 309, 
Sheet 3 

l . Send MWS 
Data to MC 

NV400-496 

l. Tof MSM (K) 
BZTPSCE Tgr 

NV702-709 

As-c7c~11 - ------- ---

AS Cyc le 12 

AS Cyc le 13 

l. Tof MSM (K) 
BZTP Tgr 
(Mll4-1 29) 

N V724-73 1 

l. Tof MSM (K) 
BZTR Tgr 
(Ll 14-129) 

NW805-838 

n o 

O peration 

NW845-848 

Data a re not ingoted 
at MC during store 
operation. 

Diagram 5-309, 
Sheet 3 

AS Cyc le 8 

DIAG RAM 5- 305 . MC REQUEST (PRIORITY 5) (SHEET l OF 2) 

5- 305 (1 of 2) (3/ 68) 

Yes 

l. MSM(K) DOG 

NW845-848 



MC Fetch From MSM 0 

Machine Cycles 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

No. Note Signa l Name ALO No. Pri SAB ASl AS2 AS3 AS4 AS5 AS6 AS7 ASS AS9 ASlO ASll AS12 AS13 

1 MC Req MSM or EMS NY963 

2 MC Sync Tgr NW455 1 · Clk T. _flk 

3 MC Vol id Tgr NW455 2·4 · Clk 4. 12. Clk 

4 MC Valid Ctrl Tgr NW455 3 ·TClk 2-3 · Clk 

5 A-- MC MSMO NW475 

6 B MSM 0 Busy-to-Priority NV724 10 · Clk 

7 B MSM 0 Busy-to-Request NW805 

8 MSM 0 Available to MC NV742 3.5.6 6 

9 MC Req EMS or MSM 0-3 NV742 8 8 ---10 c~ Set Gate MC to SAB Tgr NV766 9- S!,_ 9- Clk 

11 Gate MC to SAB T gr NV766 10 · Clk TO . Clk 

12 MC Response Tgr NV766 11 . Clk TI . Clk 
= NW191, 

13 D SAB SA Bit 1, 2, P Tgrs 192. 196 11 · Clk ll · Clk 

14 E Se lec t MSM 0 NW031 5. 7 · Clk Clk 
-i. 

15 F Typica l AS l Tgr (Adr Bit 11) NW606 c 
16 F Typica l AS l Lth (Adr Bit 11) NW606 15 · Clk i5. Clk 

1-

17 F Typical AS 2 Tgr (Adr Bit 11) NW606 16 . Clk T6 · Clk 

18 F Typical AS 2 Lth (Adr Bit 11) NW606 17. Clk 17. Clk 
I-

19 F Typical AS 3 Tgr (Adr Bit 11) NW607 18 · Clk 18 . Clk 

20 F Typica l AS 3 Lth (Adr Bit 11) NW607 19 · rClk T{ Clk 

21 F Typical AS 4 Tgr (Adr Bit 11) NW607 20. Clk 20 . Clk 

22 F Typ ical AS 4 lth (Adr Bit 11) NW607 21 . Clk 21 1
. Clk 

23 F Typical AS 5 Tgr (Adr Bit 11) NW607 22 . Clk 22 . Clk 

24 F Typica l AS 5 lth (Adr Bit 11) NW607 23 . Clk 23 . Clk 

25 F Typica l AS 6 Tgr (Adr Bit 11) NZ802 24 . ~ lk 24. Clk -26 F Typica l AS 6 lth (Adr Bi t 11) NZ802 25 .'elk 23': Clk 

27 F Typical AS 7 Tgr (Adr Bit 11) NZ802 26 . Clk 26 . Clk 

28 F Typical AS 7 Lth (Adr Bit 11) NZ802 27 . Clk 27 . Clk 

29 F Typical AS 8 Tgr (Adr Bit 11) NZ803 28 . Clk 28 · Clk 

30 F Typica l AS 8 Lth (Adr Bit 11) NZ803 29 . Clk 29 . Clk 

31 F Typica l AS 9 Tgr (Adr Bi t 11) NZ803 30 . Clk 30. Clk 

32 f Typical AS 9 Lth (Adr Bit 11) NZ803 31 - 1~-Clk 

33 
[; 

F Typica l AS 10 Tgr (Adr Bit 11) NZ803 32 . Clk 32. Clk 

34 I F Typical AS 10 Lth (Adr Bit 11) NZ803 33 . Clk 33. Clk 

35 MSMO DOG NW845 

36 MC Display Mem Rtn Ctrl NW775 

37 G Typical SBO Lth (Bit 0) NV400 

eing steppe 

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

·,. 

5 - 305 (2 of 2) 



Priority Cyc le 

SAB Cycle 

Priori ty 6 

Turned on as sh own 

on Diagrams 5 - 306 , 
Sheet l and 5- 307, 
Sheet l Yes 

No 

l. Tof MSCE 
Accept ing 

N V75 l 

Yes 

Priori ty 7 

eneroted when an 
RS that conta ins a 

ulti-acce ss c ode 
is gated to the SAB 

Diagram 5-307, 
Shee t l 

No 

l. Tof MSCE 
Accepting 

NV75l 

Objectives: 

l. O utgating of RS requests is c ontro ll ed by: {l ) multi - access tr iggers , (2) mu lti- access 
codes , and (3) RS priority a nd MS M/PSCE ava ilabi lity . 
2 . When an RS request is gated to SAB, requested MSM/PSCE is se lec ted {unless previously 
se lected , during multi -access) a nd appropria te store or fetc h operation is performed. 
3. For fe tc h operation, sink address is sent to CPE or sink c ontrol signa l is se nt to MC one 
cycle oheod of fe tched data . 

Diagra m 
5- 307, 
Sheet l 

Priority 9 

Ge nerated as 
shown on 
Diagram 5- 308, 
Shee t 6 

Diagram 5- 307, 
Sheet l 

l. Tof MSCE 
Accepting 

NV75 l 

Diagram 5-308, 
Sheet l 

l . Tof Mu lti - 1 . Reset RS (K) l . Ton Multi -
Used as 

Yes 

AS Cyc le l 

l. Ton Mu lti ­
Access T gr{K) 
(H l l l-1 14) 

N V79 l - 798 

Used as 
shown 

above 

Access T gr {K) Cha in-to- SAR 
Bi ts (D, E, F, 
G l 15- 11 7) 

NV79l - 797 NW420- 429 

l. Ton Gate RS(K) to SA B Tgr 
(J l 14-11 7) N V754-764 

2 . Rese t RS( K) Cha in- to- SAR 
Bits (D, E, F, G ll5-l l7) 

NW420- 429 

Signal from MC 

Ge nerated as 
show n on 
Diagram 5-302, 
Sheet 2 

l. Se lect PSCE 

NW002 

Diagram 5-30 1 

l. Se lect MSM(K) NW030- 034 
2. Ton MSM(K) BZTR Tgr 

(L 11 4-129) NW805- 838 
3. Set AS Va lid Bit (Nl26) 

NW645 
4 . Set Sink Adr Stack 

(Nlll - 118) NV8 14 

Access Tgr (K) 

NV79l - 797 

shown at 
uppe r left 

l. Reset RS Choin­
to- SAR(N) Bits 
(D,E,F,G ll 5 -
l l7) 

NW420-429 

No 

A ter in ormation 
hos been set into 
AS, the information 
is stepped down one 
position eac h cyc le 

1. Set All ow 
Compare Bit 

Allows I- Box 
to load another 
store request 

into SAR(N) 

l . Tof SAR(N) 
Busy in 

NW608 
I- Box 

NV772-776 

ea ow compare bit is used in 

AS positions l -5 to enable CPE­
AS address compa res for detecting 
multi -acce ss situations on 
subsequent fetch requests from the 
CPE 

l . Ton MSM{K) BZTP 
Tgr {Mll4- l29) 

NV724-73 l 
2. Ton MSM{K) 

BZTPSCE Tgr 
NV702- 71 8 

Yes 

AA 

Diagram 5-309, 
Sheet l 

I . Ton SDB(N) 
Store Contro l 
l Tgr 

NV78 l - 783 

-- - --,1 
~------ -- - -

AS Cyc le 2 

AS Cyc le 3 

AS Cyc le 4 

As Cyc le 5 ----- -- -- -- -- -- - --
AS Cyc le 6 

Sheet 2 

DIAG RAM 5-306. RS REQ UEST (PRIO RITY 6 , 7, OR 9) (SHEET l OF 2) 

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

Diagram 5-309, 
Sheet 1 

Di agram 5- 309, 
Sheet 2 

Paral lel operation 
c ontinues as 
shown at I eft 

l . Ton S DB(N) 
Store Control 
2 Tgr 

NV78 l - 783 

l. Ton Gate SD B(N) 
to SBI Tgr 

NV78l - 783 
2 . Reset SDB(N) Full 

Bit (K l27- 129) 
NW230- 232 

l . Ingole Dato at 
MWS or PSCE 



AS Cyc le 6 

No 

%eet l 

l. MSM(K) 
DOG 
NW845- 848 

-- ------------------------------------ _________________ ..,. 
AS Cycle 7 
AS'cy-Je8 - - - -- -- - - --------------------------------------

l. Send Diagnose l. Send Sink 
Control to MC Adr to FLA 

NW775 NW775 

Yes 

Yes 

Yes 

l. Send Sink 
Adr to FXA 

NW775 

l. Decode 
Sink Adr 

NW775 

l. Send Sink 
Adr to I-Box 

NW775 

---------

ASCyc l;-9 - - -------·------- - ------------------ --------- - --,.-­____ 

AS Cyc le 10 

Data are not in­
goted a t MC , FLA, ; 
fXA, or I-Box dur­
ing store operat ion 

Yes 

l. MSM(K) 
No DOG 

No 

l. Send MWS 
Doto to MC, 
FLA; FXA, 
or I-Box 

NV400- 496 

l. Force Eight Par ity Bits on SBO 
NV935 

2. Send Zero Doto a nd Eight Pari ty 
Bits to MC, FLA, FXA, or I-Box 

NV400-496 

l. Tof MSM(K) 
BZTPSCE Tgr 
NV702- 709 

NW845- 848 

eta are not in­

oted at MC, FLA 
FXA, or I-Box dur 
ing store operation 

Diogrom 5- 309, 
Sheet 3 

Yes 

AL 

Diogrom 5- 309, 
Sheet 3 

Diogrom 5- 309, 
Sheet 2 

- ------ - -------------- ---------- ------- --------- -----
AS Cyc le 11 
A5 0c 1;12--------------------------------------~--------------

- - - ---- - ----
AS Cyc le 13 

DIAGRAM 5- 306. RS REQ UEST (PRIO RITY 6 , 7, O R 9) (SHEET 2 O F 2) 

l. Tof MSM(K) 
BZTP Tgr 
(Ml 14-129) 

NV724- 73 l 

l. Tof MSM(K) 
BZTR Tgr 
(Ll 14-129) 
NW805-838 

End of 
Operation 

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



Diagram 5 - 306, 
Sheet I 

Priori ty 8 

Priority Cycle r=---"= '---0= -===- - - - - - - - - -
_ I 

l. Tof MSCE Accepting 
2. Ton Gate SAR(N) to SAB (J 111-113) 

NV751 
N V772- 776 
NW220-224 3. Reset SAR(N) Valid Bit 

4. T of SAR(N) Order and Compare T grs 
(L, Mlll -1 13) NW22 1-225 

NW230-232 5. Reset SDB(N) Va lid BH (J l27-l 29) 

I , Rese t RS Choin- to­
SAR(N) Bi ts (D, E, 
F,G ll 5-11 7) 

Diagram 5- 309, 
Sheet 1 

NW420-429 

Yes 

l. Set RS(K) 
Stop MAC 
Bit 

NW437-443 
l. Tof SAR( N) 

Busy in 
I- Box 

NV772- 776 

l. Reset SAR(N ) MAC Bi ts 
2 . Reset SAR(N) Test and Set Bit 
3. Reset SAR( N) Adr Excpn Bit 
4 . Reset SAR( N) VFL Bit 
5 . Reset SAR( N) SMAL Bit 

1. Se le ct 
PSCE 

NW002 

NW200- 204 
NW207 
NW150 
NW l53 

NWl52, 155 

l. Set RS(K) 
MAC Bit (M) 
(D, E, F, 
G 112- 114) 

NW437-443 

Diagram 5- 30 l 

v 

Busy in 
I-Box 
NV772-776 

Yes 

Diagram 5-308, 
Sheet 5 

Used to start priority 
7 ope ration ofter 
RS(K) is gated to 
SAB 

l. Ton SDB(N) 
Store Ctrl 
I Tgr 

NV78 1- 783 

l. Ton SDB(N) 
Store Ctrl 
2 Tgr 

NV78 1-783 

. Ton Gate SDB(N) to 
SBI Tgr 

NV78 1- 783 
2. Reset SDB(N) Full 

Bit (K 127-129) 
NW230- 232 

No 

1, SAR requests to different storage locat ions ore outgoted on first- in- with-ova iloble-dato , first-out 
(FIWADFO) bosis, 
2 . SAR requests to some storage location ore outgated in first- in, first-out (FIFO) order. 
3, Whe n o SAR hos prior ity , it is gated to SAB if an RS position is empty during gate-out c yc le . 
4. Requested MSM/PSCE is se lected if avai lable , and store or fe tc h operation is performed. 
5. If requested MSM/PSCE is busy , SAR request is re je cted into RS and the n re initioted whe n MSM/PSCE 
is availab le and RS posftion hos prior ity (Diagram 5- 306, Priority 9) . 

RS Full 

Start 

Yes 

M 

Diagram 5- 306, 
Sheet I 

Al lows I- Box to load 
another store request 
into SAR(N) 

No 

shown on 
Diogrom 5-302, 
Sheet 2 

l. Select MSM(K) 

RS full is used 
as shown a t 
upper le ft 

No 

2. Ton MSM( K) BZTP Tgr (M 114- 129) 
NW030-034 
NV724- 73 1 
NV702- 7 18 
NW805-838 
NW645 
NV8 14 

1. Set Allow 
Compo re 
Bit 3. Ton MSM(K) BXTPSCE Tgr 

4. Ton MSM(K) BZTR Tgr (Ll l4- 129) NW608 
5. Set AS Val id Bit (N 126) 
6 . Set Sink Adr Stack (N 111-1 18) 

The a ow compare it is use in pos1 t1 ons -
to enable CPE- AS address compares for detecting 
mult i-access situations on subsequent fetch requests 
from the CPE 

I. RS Full 
NV8 17 

2. TofMSCE 
Accepting 

NV751 

Yes 

1. Ton Multi ­
Access T gr 
(K) (H 111-
114) 

NV79 1- 798 

- ------------

Diagram 5-309, 
Sheet l 

~ r--------~------- - - - ----------- - - - - ---
- __ J J. lngate Do to Paral lel o peration continues 

at MWS or os shown at right 
PSCE 

AS Cycles 5 Thru 8 

AS Cyc le 9 - - - - - - - - - -----~.---.-

===--- --- - - --- --- - -- - - ------- - - - - -;:;:::· ===:,=<::::,..==;;=;,-
AS Cycle 10 

AM 

Diagram 5 - 309, Sheet 3 

--- - - ----------- - ---------------'=-==F====----
AS Cycle 11 

AS Cycle 12 
-- - - - ----------------------- ----- - ------- r:l-.""To7f ,,,M"'SM,.,.("'K.,,) 

BZTP Tgr 
(M 114-129) 
NV724-73 1 

- ----------- - ---- --- - --- -- - ------- --------~- ! 

BZTR Tgr 

Diagram 5 - 309, Sheet 3 
AS Cycle 13 l. Tof MSM(K) L 

(LI 14-129) ~---------- _ 

DIAG RAM 5-307. SAR REQ UEST (PRIO RITY 8) 

NW805~38 -------- __ _ 

End of 
Operation 

(3/ 68) 5- 307 



~ity~e 

SAS Cycle 

Test and Se t 
Bit on SAB 

NW207 

SAR Cycles 
(Data 
Dependent 

Timing) 

Yes 

Na 

Priority 10, 
or pr iority. 
1 overlap 

PSW can be 
stored only 
v ia SOB 1 

1. load CDS Doto into 
SDB(N) 

NVOl0-089 
2. Taf SDB(N) Busy 

Tg' (H 127-129) 
895-

Diagra ms 5- 301, Sheet l; 
5- 306, Sheet 1 

Yes 

l , l oad Store Request 
;nta SAR(N) 

2 . Set SAR(N) Val;d 
sa Nw220-224 

Sheet 2 

Yes 

No 

I. load Sr Tag 
into Sr Tog 
Reg( N) (H, J, 
K1 23-126) 

-890 

Bus tag is loaded into 
bus tag reg each cycle 
(K l 19 -1 22) 

NV88 1 

DIAG RAM 5-308 . CPE REQ UEST (PRIORITY 10 , O R PRIO RITY 1 OVERLAP) (SHEET 1 OF 6) 

5- 308 (1 of 6) (3/ 68) 

Yes 

Yes 

1. Ton Appropr iate 
Comp Tg" (1C2, 
2C3, 3C1) (Ml 11 -
113) N W22 1- 225 

Object ives: 

1. Issuing of CPE reque sts is control led by MSCE acce pt ing circu it in I- Box. 
2. Whe n CPE issues store reque st , request is loaded into o SAR unt il data have been loaded 
into corresponding SOB a nd SAR hos priority. Store opera tion is the n performed as shown on 
Diagram 5-307. 
3. \A/hen CPE issues fe tch request , MSM/PSCE is se lected if a vailable , and data a re fe tched 
and sent to CPE. If requested MSM/PSCE is not ava ilable , request is loaded into RS a nd 
then re in it iated when MSMIPSCE is a vailable , as shown on Diagram 5- 306. 

Shown on Diogrom 4- 303(R). 
O perate as fo l lows: 
lngate Adr Comp Set 
- 1 - --2- - !C2 

2 1C2 
2 2C3 

1. Ton Appropriate 
Order Tgrs (1A2, 
2A3, 3A1) (Ll ll-
113) NW221-225 

2C3 
3C1 
3C1 

SCE acce pting is 
~d as shown at 
pper left 

1. Stop I- Box Storage 
Req 

2. Taf MSCE 
Acce pt ing 

NV8 19 

NV751 

Shown on Diagram 4- 303(R). 
O perate as follows: 

Va lid lnga te 

1 1A2 
2A3 
3Al 

Diagram 5- 309, 
Sheet 1 

'used os shown 
on Shee t 2 

In conditional operation, 
SDB( N) can be looded 
only if an ac t ivate signal 
is received (Sheet 2) 

Source tag is loaded into 
source tag reg each cycle 
until FLA se lects SDB(N) 

1. SMAl Comp Data 
Not Needed 

NW156 

Sheet 3 

Inhib its setting SAR 
MAC b;ts, RS MAC 
bits, and RS cha in­
to- SAR bits 

-- ----·~'"""~=---



SAR Cyc les 
(Data Dependent Timing) 

1. Set SDB(N) Ful I Bit 
(K 127-1 29) 

NW230- 232 
2. Set SDB (N) Val id 

Bit (J 127- 129) 
NW230- 232 

No Yes 

No 

No 

1. SAR 1 
Ready 

NW22 1 

1. Ton SAR 1 Next Tgr 
NW226 

2. Set SDB 1 Length 
Bit s from SAR 1 
Le ng th Bits 

NW234,236 

Yes 

1. SAR 2 
Ready 

NW223 

1. Ton SAR 2 Ne xt T gr 
NW226 

2. Se t SDB 2 Leng th 
Bits from SAR 2 
Length Bits 

NW235,237 

End of 
Operation 

Sheet 1 

1. SAR 3 
Ready 

NW225 

1. Ton SAR 3 Next Tgr 
NW226 

2. Set SDB 3 Length 
Bits from SAR 3 
Length Bits 

NW235,237 

After o request ha s been 
loaded into a SAR, the 
reque st is ou tgated and 

processed as shown on 
Diagram 5-307 

DIAGRAM 5- 308. CPE REQUEST (PRIORITY 10, O R PRIORITY 1 OVERLAP) (S HEET 2 O F 6) 

1. Reset SDB(N ) Full 
Bit (K 127-1 29) 

NW230- 232 
2 . Reset SDB( N) Valid 

Bit (J 127-129) 
NW230- 232 

SAR(N) req uest 
is complete ly 
canceled 

Yes 

1. Rese t SAR(N) Valid Bit 
NW220-224 

2. Reset SAR( N) Order and 
Comp T grs NW221 - 225 

3. Reset SAR(N) MAC Bits 
NW200- 204 

4 . Reset SAR(N) Test and Set 
Bit NW207 

5 . Reset SAR(N) Adr Excpn Bit 
NW150 

6. Reset SAR(N) VFL Bit 
NW153 

7. Reset SAR(N) SMAL Bit 
NW 152, 155 

8 . Reset SAR(N) Conditional 
Bit NW15 1 

9. Reset RS Cha in- to- SAR(N) 
Bits (D, E, F,G115- 117) 

NW420- 429 
10. Tof SAR(N) Busy in I- Box 

NV772-776 

1. Reset SAR(N) 
Conditional Bit 

NW151 

End of 
Operat ion 

SDB(N) can now 
be loaded with 
do ta as shown on 
Sheet 1 

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



Yes 

SAB Cycle 

PSCE 
BZTR (J1 19) 

NV748 

No 

Signal 
from I- Box 

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

Yes 

Sheet I 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Pri 1 
overla p 

Yes 

v 

Sheet 5 

No 

Generated as shown 
on Diagram 
4- 303(P) 

Yes 

~ 
-------------------------------------------, 

I. Set RS(M) I. Set RS(K) 
MAC B;t (M) 
(D, E, F, 
G l 12- 114) 
N W4 7 -44 

Used to start priority 
7 operation ofter 
RS(K ) ;s gated Jo SA 

1. Se lect PSCE 

NW002 

Diagram 5-301 

l. Set A l low I. Selec t MSM(K) 
Compo re 2. Set AS Vo l ;d s;, ( N1 26) 
B;t NW608 3. Set Sink Adr Stack 

4. Set MSM(K) BZTR 
5. Set MSM(K) BZTP 
6. Set MSM(K) BZTPSCE 

iThe al low compare it 1s use 1n 

NW030-034 
NW645 
NV8 14 

NW805- 838 
N V724- 73 1 
N V700- 7 18 

sit ions 1-5 to e nable CPE- AS address 
ompares for detecting multi-access 
ituat ions on subsequent fetch re quests 
ram the CPE 

r -------. 
I. Set SAR(N) 

MAC s;t (M) 
N \V200-204 

I 
I 
I 
I 

------------------------------~ 
ASC~c l e 2 ------------·---- ---~----- ___ _ .J 

L_~ 

l . Set AS Vol Bit 
( N 126) NW645 

2 . Set Sink Adr 
Stock N VB 14 

AS Cyc les 3 Thru 5 Diogr~ 5-30~- Sheet_ l _ ____ . __ _ _ _ _ _ - - ------

AS Cyc le 6 

AS Cyc le 7 

Sheet 4 

DIAG RAM 5-308. C PE REQUEST (PRIO RITY 10, O R PRIO RITY 1 O VERLAP) (S HEET 3 OF 6) 

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



Sheet 3 

AS Cyc le 7 

- - ---------------------- --------- -------------- --
AS Cyc le 8 

AS Cycle 9 

l. Send 
Diagnose 
Ctl to MC 

NW775 

l. Send Sink 
Adr to FLA 

NW775 

Yes 

Yes 

Yes 

l. Send Sink 
Adr to FXA 

NW775 

No 

l . Force Ei ght Pa rity Bits on SBO 
NV935 

2. Send Zero Data a nd Eight Pority 
Bits to MC, FLA, FXA, or I-Box 

NV400- 496 

1. Decode 
Sink Adr 

l. 

NW775 

Adr to 
I-Box 

NW775 

No l . MSM(K) 
DOG 

l . Send MWS 
Data to MC, 
FLA, FXA, or 
I- Box 
N V400- 496 

NW845- 848 

--- - - - -- - ----- - -- - ---
AS Cyc le 10 

AS Cyc le 11 

AS Cyc le 12 

AS Cyc le 13 

Diagram 5- 309, 
Sheet 3 

l. Tof MSM(K) 
BZTPSCE Tgr 

N V702- 709 

l. Tof MSM(K) 
BZTP Tgr 
(Mll 4- 129) 
N V724- 73 1 

l. Tof MSM(K) 
BZTR Tgr 
(L 114-129) 
NW805-838 

End of 
Operation 

DIAG RAM 5- 308. CPE REQUEST (PR IO RITY 10, O R PRI ORITY 1 OVERLAP) (SHEET 4 OF 6) 

Diag ram 5- 309, 
Sheet 3 

l. Send 
Diagnose 
Ctl to MC 

NW775 

Data are not 

ingoted at MC, 
FLA, FXA, or I- Box 
duri ng store 
o ration 

l. Send Sink 
Adr to FLA 

NW775 

Yes 

Yes 

Yes 

l. Send Sink 
Adr to FXA 

NW775 

No 

l. Force Eight Parity Bits on SBO 
N V935 

2. Send Zero Data and Eight Pari ty 
Bits to MC, FLA, FXA, or I- Box 

N V400- 496 

1. Decode 
Sink Adr 

l. Se nd Sink 
Adr to 
/-Box 

NW775 

l. Send ISK 
Data from 
SPF to FXA 

N V400- 403, 450 

End of 
O peration 

Diagram 5- 309, 
Sheet 2 

Diagram 5- 309, 
Sheet 3 

(3/ 68) 5- 308 (4 of 6) 



Refer 
to note 

SA~ Cycle 

RS Cycles 
(Ti ming Dependent 
on Choi n-to- SAR 

Diagrams 5-307, Sheet 1; 
5-308, Sheet 3 

No 

1. Load RS 1 

NW45 1 

and MSM Availability) 
1. Set RS 1 

Val id Bit 
(Dlll ) 

NW451 

No 

No 

No 

Yes 

Yes 

Refer 
to note 

1. Tof 1B2 Tgr 
(Hl 15) 

NW461 

Yes 

1. Tof 1B3 Tgr 
(H l 16) 

NW461 

Yes 

1 • T of 1 B4 T gr 
(Hl 17) 

NW461 

Note: MCW bits 25, 30, and 3 1 can be used to select 
the next RS position to be loaded: 

MCW Bits Enab le Loading 
25 30 3 1 - -
0 0 0 
1 0 0 
1 0 1 
1 0 

1 

RS 1-4 (Normal Operation) 
RS 1 
RS2 
RS3 
RS4 

Inhibit Loading 
{MCW Force Val id) 

RS2-4 
RS 1, 3, 4 
RSl, 2 ,4 
RSl- 3 

1. Lood RS2 

NW452 

1, Set RS2 
Valid Bit 
(E l 11) 

NW452 

No 

No 

No 

Yes 

Refer 
to note 

1. Ton 1B2 Tgr 
(H l 15) 

NW461 

Yes 

1. Tof 2B3 Tgr 
(Hl 18) 

NW462 

Yes 

1. Tof 2B4 Tgr 
(H l 19) 

NW462 

DIAGRAM 5- 308 . CPE REQUEST (PRIO RITY 10, OR PRIORITY 1 OVERLAP) (S HEET 5 OF 6) 

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

1. Load RS3 

NW453 

1. Set RS 3 
Valid Bit 
(F 111) 

NW453 

No 

No 

No 

Yes 

1. Ton 1B3 Tgr 
(Hl 16) 

NW461 

Yes 

1. Ton 2B3 Tgr 
(Hl 18) 

NW462 

Yes 

1. Tof 3B4 Tgr 
(H 120) 

NW462 

1. Load RS4 

NW454 

1. Set RS4 
Va lid Bit 
(Gl l l) 

NW454 

No 

Na. 

z 

Sheet 6 

Refer to note 

Yes 

1. Ton 1B4 Tgr 
(H1 17) 

NW461 

Yes 

1. Ton 2B4 Tgr 
(Hl 19) 

NW462 

Yes 

1. Ton 3B4 Tgr 
(H120) 

NW462 



RS C cl es (cont ) Sheet 5 
Timing Dependent 

on Chain- to-SAR 
and MSM Availability) 

I .. Inhib it Select 
MSM(K) 

NV720- 722 

Yes 

Yes 

1. RS 1 Fi rst 
WAM 

NV754 

L 

l. Inhi bit Se lect 
MSM(K) 

NV720-722 

Yes 

1. RS2 First 
WAM 

NV757 

DIAGRAM 5- 308. CPE REC JUEST (PRIOR ITY 10, OR PRIORITY 1 OVERLAP) (SHEET 6 OF 6) 

End of 
0 eration 

1. Inhibit Se lect 
MSM(K) 

NV720- 722 

Yes 

1. R53 First 
WAM 

NV760 

fAHer a request has bee 
loaded into the RS, the 

lrequest is outgated and 
lprocessed as iliown on 
!Diagram 5-306 
(Pr iority 9) 

1. Inhib it Select 
MSM(K) 

NV720-722 

No 

1. R54 First 
WAM 

NV763 

5- 308 (6 of 6) 



SAB Cyc le 

AS Cy cl e l 

AS Cyc le 2 

AS Cycle 3 

Address Check 

Diagra ms 5- 302, Sheet l · 5- 305 Sheet l · 
5-306 , Sheet l; 5- 307; S- 308, Sheet l ' 

SA B e rror 

PSCE 

l. Ton PSCE SA B 
Err U h 

NV930 

AA 

l . Ton SAB Err 
Lth 

NV932 

Request 

Yes Yes 

C PE 

l. Ton C PE SAB Err 
U h 

NV932 
2. MSC E Hardstop 

NV93 l 

l. Ton Adr Err Oflo 
Lth 

1 Data Check 

1---
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

NV932 
2. Ind MSCE Error 

Oflo 
937 I 
---t----

1. Ton Adr Ch k Pos 2 I 
U h 

I Address/ Data Check I Snapshot Register 

-1--
1 

I 
I 
I 
I 
I 
I . 
·I 

·I 

I 
I 
I 

1--
·I 

-t---
1 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-, ~---

1 

--- -- _:==--~-NW7 1 2 I 
Diagrams 5- 302 , Sheet l ; 
5- 305, Sheet l; 5- 306, Sheet l; 
5- 307; 5- 308, Sheet 3 

---- -+­
I 

_, _ _ _ 

I 

MWS address 
or mark error 

l. Ton PSC E MWS 
Adr/ Ma rk Err 
Lth 

NV934 

AB 

l. Ton MWS Adr/ 
Mork Err Uh 

NV936 

Yes Yes 

l. Ton CPE MWS Ad r/ 
Mark Err Lth 

NV934 
2. MSCE Hards top 

N V93 l 

l. Ton MWS Adr/ Mark 
Oflo Lth 

NV934 
2 . Ind MSCE Erro r 

Oflo NV937 

Yes 

Fram SPF 

I 
I 
I 

I 
I 
I 

l. Ton Adr Chk I 
Pas 3 Lth I 

NW712 

I 
AC 

AD 

Sheet 2 Sheet 2 

From SPF 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l. Ton Data Chk I 
Pos 3 Lth 

NW7 12 

AE 

Shee t 2 

I 
I 
I 

DIAGRAM 5-309. ADDRE SS CHECK AND DATA C HECK (S HEET l OF 3) 

I 
I 
I 

(3/68) 5-309 (1 of 3) 



AS Cyc le 3 

AS Cycle 4 

AS Cyc le 5 

AS Cyc le 6 

AS Cyc le 8 

Address Check 

Sheet l 

1. Address c ec 
sig na l is 
sent to 

PSCE 

1· 
Data Chec k Snapshot Reg ister 

Sheet 1 

I 
- -l--------

I Address/ Data Ch eek 

Sheet 1 I 
AE I 
-----~-

1. Ton Adr Chk 
Pos 4 Lth 

1 

I 
NW7 13 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Diagrams 5- 302, Sheet 1; 5- 305, 
Sheet 1; 5-306, Sheet 1; 5-307 

SB\ error 

PSCE 

AF 

1. Ton SB\ Set 
AS DC Lth 

N V922 

1. Ton Doto Chk 
Pos 4 Lth 

NW713 

' I 
I 
I 

I 1. Ton PSCE SB\ 
Err Lth 

1. Ton 'C PE SBI Err Lth 
N V923 

I 
I 
I 
I 
I 
I 

NV922 
2 . MSC E Hards top 

N V93 1 

1. Ton SBI Err Oflo 
Lth NV923 

2 . Ind MSCE Error 
O fl o 

NV937 

+-------- T --- -i-----
!. Ton Adr Chk I 

Pos 5 Lth 

NW745 I 

1. Ton Adr Chk 
Pos 6 Lth 

1. Ton Adr Chk 
Pos 8 Lth 

I 

rl-._T_o_n_D~o~ta_C_h_k _, I I 
Pos 5 Lth 

NW747 I I 
'----...,.--~ I 

-----1-- __ I -----
1 1. Ton AC/ DC I 1. Ton Data Chk 

Pos 6 Lth 
1 

Pos 6 Lth I 
~--~N_W_7_4~7 I N Z800 I 

-----+- ----
r-1.-T_o_n_D_o~t-a_C_h_k_, I 1. Ton AC/ DC I 

Pos 7 Lth I Pos 7 Lth 

1 
NW747 I N Z800 

r: - - +----
1. Ton Doto Chk I 1. Ton AC/ DC I 

Pos 8 Lth Pos 8 Lth 

NW746 I N Z80 1 I 
- - - - - - - _'-----..-----'--I- - _L - - - - -

Diagrams 5- 301, Shee t 1; 5-302, Sheet 2; 5- 304; 5-305 , 
Sheet 1; 5 - 306, Sheet 2; 5- 308, Sheet 4 

I 
I 

Sink address error 

1. Ton Sink Err Ofl o 
Lth 

N V936 
2 . Ind MSCE Err O fl o 

N V937 

No 

1. Ton Sink Adr Err 
Lth 

NV936,937 
2. MSCE Hordsto p 

NV93 1 

1. Ton Sink Err 
Pas 9 Lth 

Shee t 3 

DIAG RAM 5- 309 . ADD RE SS C HEC K AND DATA CHEC K (SHEET 2 OF 3) 

5- 309 (2 of 3) (3/ 68) 

1. Ton Data Chk 
Pos 9 Lth 

NW774 

AJ 

Sheet 3 

1. Ton AC/ DC 
Pos 9 Lth 

N Z80 1 

AK 

Sheet 3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



AS Cycle 9 

AS Cyc le 9 

AS Cycle 10 

Address Check 

Sheet 2 I 
Data Check 

Sheet 2 

AH -1----------AJ-

l. Ton Sink Err 
Pas 10 Lth 

NW756 

I 
I 
' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Diagrams 5- 301, Sheet 1; 5- 302, Sheet 2; 
5-304; 5- 305 , Sheet 1; 5- 306, Sheet 2; 5- 308, Sheet 4 

SBO error 

l. Ton Store 
SBO Err Lth 

N V925 

l. Ton PSCE SBO 
Err Lth 

N V927 

AL 

l. Ton S BO Data 
Chk Lth 

N V926 

No 

l. Ton CPE SBO Err 
Lth NV927 

2 , MSC E Hards top 
NV931 

l. Ton SBO Err O fl o 
NV927 N V92 7 

2 . Ind MSCE Erro r 
O f lo 

NV937 

. ato c eek 
signa l is sent 
to PSCE 

l. Ton Data Chk 
Pas 10 Lth 

NW774 

·t Address/ Data Check 

Sheet 2 

+-
AK 

l. Ton AC/ DC 
Pas 10 Lth 

NZ801 

I 
I 

Snapshot Reg ister 

+------
'

Diagrams 5- 302, Sheet 2; 
5- 305, Sheet 1; 5- 306, 
Sheet 2; 5- 307; 5- 308, 

I Sheet 4 
AM 

I 
I 
I 
I 

.. - - - - - - -
AS Cyc le 11 -r - ---------

1 

I 

I 

- 1-

I 
- - - - - ----r ------------

1 

I 
I 
I 
I 
I 
I 
ii 
·I 
I 

DIAG RAM 5- 309. ADDRESS C HECK AND DATA C HECK (SHE ET 3 OF 3) 

-t 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

l. Ton Adr / Data / 
SBO Check 
Lth 

NW775 

1. Inhi bit C lock 
Snapshot Reg 

NW755 

1. Used a s 
shown at 

right 

1 l. I ngate 
Snapshot Reg 

I 
NW756- 760 

1. Freeze 
Snapshot Reg 

1 . Generated 
as shown 
a t left 

NW756-760 

(3/ 68) 5- 309 (3 of 3) 



CPE Select Signal and Input Priority 

Tof Store 
Conflict 
Enabled T gr 

NT46l 

CPE Store 
Request 

CPE Fetch 

No 

No 

request has turned on 
CPE Input Priority 
Tgr 

Ton Store 
Conflict 
Enabled Tgr 
B 14 NT46l 

Wait for 
Another CPE 
Select Signal 

Yes 

Yes 

Yes 

A Sheet 4 

DIAGRAM 5-400. CPE STO RE/ FETCH REQUEST TO EMS (S HEET l O F 12) 

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

No 

o Enter Inpu t 
Priori I 

No 

Yes 

Yes 

No 

Yes 

No 

l. 

2. 

3. 

l. 

2. 

3. 

CPE Select 
EMS 

Ton ,C PE Req T gr 
(BO?) NT474 
Ton Set C PE Req 
Adr NT47S 
Ton Set C PE Req 
Re' Cl? 

Ton C PE Req Lth 
NT474 

Tof Set C PE Req Ad 
NT47S 

Tof Set C PE Req Rei 

Ton CPE Input 
Priori ty Tgr 
(Al2) 

No 

No 

Earli er Req 
st il l in C PE 
Req Buffer 

CPE Req can Ente r 
the Q (S end In Pri 
Res ponse to CPE) 

Objectives : 

l. 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 
bu ffe r is full; move the current request into the requ est buffer 
as the earlier request is loaded into a Q Register 
3. Request use of the CPE address Bus from input priority. 
(The CPE requ est 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 
requ est. 
5. Prepare to load the request in the Q (v ia the CPE address 
bus) when a response is received from input priority. 

No 

Yes 

Yes 

Yes 

l. Ton C PE Req Bkup 
Tgr (BOS) NT475 
Ton Hold CPE Bkup 
Adr NT479 

3. Ton Hold CPE Bkup 
Re" 

Ton PSCE 
Busy Tgr 

(B09) NT477 

Gate PSCE 
Busy to 
MSCE 

Ton Request 
Transfer (Stays 
on for l cycle) 

Tof 
CPE Req 
Backup Tgr 

(BOS) NT475 

NT479 

o r 1er eq 1 

eceive In Pri 
esponse hold 
urrent Req in 
cku Bfr 

n Pri Response 
o Earlier 

Request in 

Tof PSCE 
Busy T gr (B09) 

(B09) NT477 

Yes 

C Sheet 4 



Output Priority Cyc le 
Objectives: 

1. Load the request address information in the h ighest numbered a va ilab le Q registe r. 
2. Turn on the ass igned Q (Qx) active bit to ind icate that Qx contains a pending request; turn on the store and ful l b its if Qx conta ins a CPE 

store request. 

Note 3 

Q7 is 
Available 

1. Removes Q 7 from 
Avai lable Poo l 
Assign Q6 from 
bottom T gr is 
turned on if Q6 is 
Availab le (Note 1) 

1. Ton Control Req 
Test/ Set T gr Qx, 

NT751 
2. Ton Qx Test/ Set 

Latch 
NT877- NT912 

Yes 

Yes 

Ho ld Qx Active 

See Diagrams 
5 -401 , 5-402 

Enter un it a nd I ink 3 
position pipes to 
enable the data to 
fo l low the request 
3 cycle s later 

Bit Reset , 
Operation is 
Cancelled 

No 

D 

Sheet 4 

Sheet 1 

1. Ton Q7 Bsy 
Tgr (HO l ) NT43 1 

2. Tof Assign 
Q7 from bottom 

Tgr NT445 

Gate CPE Req 
Bfr, Adr, Mark, 
Key and lnsn Bits 
to Q 7 (Qx) 

NT510 

No 

Ton Qx 
Active Bit Tgr 
NT704-NT739 

Ton Qx Store Bit Tgr 
NT706- NT74 l 

Ton Qx Full Bit Tgr 
NT707 - NT742 

Not Logout 
Display Ox 

NU827 

Not Disable 
O x Sw On 

NU8 15 

No t Inhibit 
Output Pri 
Sw On 

NU816 

Tof Qx Loop/ 
Bloc k Tgr 
NT851-NT874 

Load Storage Adr 
into Primary 
Decoders for Qx 

N S931 - N S955 
NT060 - NT163 

Tof Primary 
Decode Block 
Tgr Qx 
NT118- N 158 

Busy T g r O ff for BSM 
(Box X) which Cor­
responds to Ox Ad­
dress Decode 

3. Ignore output prior ity decoding if Qx conta ins a CPE fetch reque st tha t can be expedited (punched) through the PSCE. 
4 . Determine if the Q contains another request (other than CPE) for the EMS bus by a device wi th a higher priori ty rat ing. 
5. If the Qx CPE request hos the highe st prior ity , de termine if the Qx C PE request wa s rece ived before any other CPE reque st tha t is a lso 

seeking use of the EMS Bus. 

No 

Note 1 

No 

Fetch 
Request 

etc nc 
hrough Conditio 

Bypass Output 
Priori ty 
Decoding 

Yes 

h 

Yes 

Yes 

1. Ton Punch Through 
Tgr (Al4) NT485 

2. Ton CPE Return 
Warning Tgr NT484 

Yes 

Ton Store 
Request T gr Qx 
NT707 NT742 

If Yes , 
See Diagrams 
5 -401 , 5-402 

Bypass Condition, 
Fetch Da ta wi ll Use 
the CPE Return 
Bus Q Bypass 

• ' 

PE Prima ry Box 
ecoder a nd Punc 
hrough Decoder 

NT064-

O peration 
Cancel led 
Reset Active · 
Bit T r 

3. Ton Loop/ Block Tgr 
Qx NT85 1- NT874 

End Output Pri 
Cycle Begin 
BSM Se lect ond 

Address Cyc le 

Ton EMS Output 
Pr iority Tgr Qx 
NT798 - NTBO 1 

Yes 

CPE Decode 
in O x 

EMS Out 
Pri Tgr On 

CPE Request 
in Qx Enters 
O ut Priority 

Device 
Pr iority 
De code 

EMS Bus 
FIFO Decoder 

NT847 - NT870 

Block a ll FIFO Dcrd 
Outputs for 1 eye le b 
Decondit ioning 
C lock Pulse 
Gates 

H 

Sheet 3 Sheet 5 

Notes: 

-- h (Q7 th h QO) Any Q that is not disabled , not reserved, and 1. All C PE requests are assigned Q's sea rching frem t e bottom up . . roug . h 12 
· ·1 bl ·1 • f bottom Tgr IS on Refer to S eel · 

not busy is avai lable. If ?7 IS ovo i a e, .1 s assi~n ro.m S = S F = Full H = Hold . O n and O ff combinations~ these bits 
2. Each Queue (Q) contains four control b its: A - Acti ve, I 10';' . 0 ' St 0 Full O n and Ho ld Off (ASFH) 
determine the type and state of a request in the Q. For exomp e : c t 1ve n, ore n, ' 
represents a store request, before the request is sent to storage . 
3. (See Note 1 on Sheet 3). 

DIAG RAM 5-400. CPE STORE/ FETCH REQUEST TO EMS (SHEET 2 OF 12) 
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Select a nd Address Cycle 

Sheet 2 

I. Ton Qx Loop Block 
Tgr (K l -8) 

2. Ton Qx EMS Gate Tgr 

1. Blocks CPE re - entry 
in out pri 

2 . Prima ry gate 3. Ton Ox EMS Data Tgr 
(L 1-8) 

4 . Tof Qx EMS Out Pd T gr 

3. Conditions three­
cycle data out pri ctr 

Primary Decoders 
Decode Box X 
( BSM X) for 

. EMS A Reg in Qx 

I. Ton EMS Sel T 
Box X (Nl0-17) 

2. Ton EMS Bsy T 
Box X (Pl0-17) 

NT953 Nl.Xll2 

I. Gt Sel to EMS BSM X 
2. Gt Sel to SPM 

NT936 
3. Perform EMS Adr 

Bus Ck 
NT953, NU012, NU039 

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

Yes 

Store 
Request 

Fetch 
Request 

Yes 

Store 
Fetch (S/ F) 
Delay Sw 

On 

No 

ASFH 

No 

Bypass 
Condition 

Yes 

No 

~
Gate Sta Adr Fetch reques Gate Sta Adr 
Mork, Key and data wi 11 use Mark, Key, and 
S/S to EMS Bus C PE .et urn S/ S to EMS 
NT896 NT91 l bus bypass .._Bu_'--,--~ 

So 
J-Ye-s --Y--(.es ~nse;;;~g In 

Process 

. No 
Wa it One 

Into EMS S/ S Adr (OxAdr) lLood S/S Adr Cyc le Load ~/S Link 

Deskewing ·- into S/ S 
Buffer NT875 Buffer NT875 

Note l : 

GateEMSS/S 
Buffer Conte nts 
to EMS Bus 

NT875 

Qx EMS 
Gate Tgr On 

Not Logout 
or Disp lay T 

On NU827 

Not Loop 
Made Sw On 

NU816 

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 . 

See S/ S Bus 

NT676 NT689 

Store request 
(Not S/ f 
delay mode) 

DIAGRAM 5-400.CPE STO RE/ FETCH REQ UEST TO EMS (SHEET 3 Of 12) 

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

Objecti ves: 

l. Select the EMS BSM that is designated by the decoded storage address in the Ox primary decoder. 
2 . Ga te request address information to EMS Bus; encode Q x (l ink) address for store error information return (S/ F Deloy Mode) or if fetch data will pass 
through Q before going to MSCE. 
3. Return Qx to the available pool if the store/ fetch delay Sw is off. 
4. Run the da ta skew counter to delay 3 cyc les a nd gate the data portion o f Qx to EMS; this is necessary on ly for a store o pera tion, but is not blocked 
for a fetch operation because the counte r resets o re needed. 
5. Wa it for the EMS advance return pulse that ind icates the fetch da ta and/ o r error information is returning from EMS. 

(Wait l Cycle) No~ Yes 

r----1~-~,p===-De_~_Sw ~-~-Sto~r~~uest ~N~o~~~~ 
,,.- Tgr On I CPE delayed fetch 

Yes (S/ F mode) block 
EMS SPM is bsy for 2 .a ctive reset by de-

---- cycles to complete a Ton Qx J condit ioning CPU 
CPU set tog operation Hold Bi t Tgr fetch access 5~T7fl.5J 

2 .5 usec Adr ~:coded in .NT705- NT740 

Ctr Off and r---IL----,.--~'""--"' 
Tgr Off Fu ll Bi t Tgr I return from 

selected BSM 

Qx Tog Bi t ~ Tof Qx I WaH for error 

.----A-S'--F-H-~J .... --' - ..-----.. NT707-: T742 I lliee Sheet ~ 

J Fetch 

~Mlccess request 

540 

Not Primary 
Decode EMS B 
in Qx 

l 
T of Ox Active 
Bit Tgr 

CPU fetch 
a ccess 540 

NT705 

Return Qx 
to available 
pool 

~~: ~: l ~;;:.:~x J Reset CR X 

NT424-NT431 NT620-NT762 NT741 1 

1 

Not 2.5 usec J 
EMS Request 

1. Ton Qx Adr Block Tgr 
l eye le ofter turn on of 
EMS Qx Gate T gr 

(M 1-8) NT916-NT934 
2. Tof EMS Qx Gate T gr 

NT876 NT911 
3. Tof Stare Req T gr 

NT707-NT742 

Adr block tgr on 
represents the lst 
cyc le of the three­
cyc le data skew 
counter 

1 - ~Yes ·~-~ ~ lGate Test/ Set TSbTt is sent to the 
No aOnpdBEitMtaS SPM SPM because a protect 

violate (PV) e rror 

Ton Doto Skew 
Tgr l Qx 

NT916 NT934 

Ton Dato Skew 
Tgr 2 Ox 

NT91 7 NT935 

NT936 should be indicated os 
a stare PV, not a fetch 
.pv 

~ 
_f 

Ton Dato Width 
Tgr l Qx 

NT917 NT935 

l 
Not 2.S usec 
EMS Request 

I 
T of Counter Qx 
Tof Adr Block Tgr 
Tof Data Skew l and Skew 2 
Tof Dato Gt T gr 
T of Doto Width l 
Tof EMS Dato T gr Qx 

NT9 16-NT935 
NT876-NT911 

l 

Ton Doto Gate 
(N l-8) Tgr 
Qx 
NT917 NT935 

Wait for EMS 
Advanc e Return 
from EMS 
(See Sheets 6, 7 , 8, 9 

l EMS Data J 
Tgr Qx On 

~
Gate Doto Bit 
A · B Qx to Data 
Out Bus EMS 
NTBBO NT915 

Dato is not ingoted 
by selected BSM if 
this is a fetch request 

Sheet 11 

K 



CPE Request and Backup Buffer 

3 Cycle Data Skew Pipes 

Sheet 1 

Ton Pos 1 Req 
Bfr Data Skew 
Pipe 

NT480 

Next Cyc le 
Shift Pos 1 to 
Pos 2 

NT480 

Next Cyc le 
Shift Pos 2 to 
Pos 3 

NT480 

Ton Set Req 
Bfr Data Tgr 

(B 12) NT481 

Tof Set Req Bfr 
Data NT481 
Tof Hold Backup 
Bfr Data 

NT483 

Da to from SBI 
is set into 
Req Bfr 

CPE Store Request Unit and Link 3 Cycle Pipes 

Not 07 
Link Code 

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

(B 18 - 20) NT590 

No 

No 

No 

Next Cycle 
Sh ift Pos 1 to 
Pos 2 

NT59 1 

Next Cyc le 
Shi ft Pos 2 to 
Pos 3 

Yes 

Gate Unit Req 
Data Bus to 
Q 7 

N 594 

DIAG RAM 5-400. C PE STORE/ FETCH REQ UEST TO EMS (SH EET 4 OF 12 ) 

Binary Link 
Adr Code 
for Q 7 

Sheet 2 

Not CPE 
Unit Code 

Objectives: 
1. Se t CPE store request data , from th e system SBI or CPE 
backup buffer, into the CPE request buffer 3 c yc les after 
the request address information is set in the buffe r . 
2. Hold the CPE store request data in the CPE backup buffer, 
3 cycles a fte r the request information a rrives, on ly if the request 
buffer was fu ll when the request a rrived. 

Sheet 1 

Ton Pos 1 
Backup Bfr Dato 
Skew Pipe 

NT482 

Next Cycl e 
Shift Pos 1 to 

Objectives: 

Pos 2 
NT482 

Next Cycle 
Sh ift Pos 2 to 
Pos 3 

Ton Hold 
Backup Bfr 
Dato Tgr 
(B13) NT483 

1. Encode the designated Q link address (determined by "Assign O x from 
bottom 11 tgr and designated unit code as CPE store request informati on 
enters Qx. 
2 . Enter the unit and link codes in their respe ctive pipes. 
3 . Afte r a 3-cyc le de la y: 
a . Gate store data from the CPE request buffe r (as dete rmined by the unit 
pipe) to the unit request bus . 
b. Gate the unit request bus to Q x (0 7 for this example , as determined 
by the link pipe). 

Ton Bit 4 and Tof Bits 
2, 1 of Unit Pipe 
Pos 1 Un it Req Bus 
Skew Data 

( B1 5-1 7) N T586 

No 

Yes 

Yes 

Next Cyc le 
Sh ift Pos 1 to 
Pos 2 

NT587 

Next Cycle 
Sh ift Pos 2 to 
Pos 3 

Gate C Pc Req 
Bfr Data to 
Unit Req Bus 

NT588 

4, 2, 1 is 

the C PE 
Uni t Code 

(3/ 68) 5- 400 (4 of 12) 



Fe tch Request 9 Cyc le Access Return Warning Generation 

If Yes, 
See Sheet 11 

Re-ente0r 

Outpu t Priority 
(See Sheet 2) 

No 

No 

Sheet 2 

Ox Contains 
a Prima ry 
Decode EMS-A 

Set 

Yes 

I CPU Conflict 

1 (Look Ahead} 
I FIFO 

NT8 19-825 

Fetch 
Request 

CPU Fetch 
First In 

NT825 

Ton CPE 
Fetch EMS 
Access 540 
(D 13} NT490 

-------------------~-------. 

Ton CPE 
Enter EMS 
Pipe Tgr 
\D07) NT484 

Ton 
CPE-EMS 

Sheet 7 

Yes 

Bus Conflict 
Wait One 
Cycle 

No 

PSCE 
On Line 
to CPE 

Ton C PE 
Return 
Warning Tgr 

NT484 

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

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

Bypass 
Cond ition 

NT694 

Gate EMS 
Rtn Warning 
to MSCE 

NT484 

Objectives: 

1. Determine if the Qx CPE fetch req was received before any CPE req in any other Q reg . 
2. Send a return warning signal to the MSCE during the output priority cycle if EMS is a 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 cyc le delay. 

Yes 

Yes 

Ton CPE­
EMS Pipe 
Pos 2 (D09) 

NT486 

Fetch Store 
De lay /fiode 

EMS-A 
Access 
9 Cycles 

EMS 
Cycle 2 

Out pu t 
Prior ity 
Cycl e 

EMS 
Cyc le 1 

Sheet 8 Sheet 9 

PSCE 
On Line 
to CPE 

Ton CPE Rtn 
Warn ing (to 
MSCE) Tgr 

NT484 

Decrement 

CPE-EMS 
Ctr By 1 

NT487-488 

Ton CPE Q 
Rtn SLD 
Predict Tgr 

NT488 

Ton CPE Q 
Return Pipe 
Pos 1 
(D14) NT492 

Ton CPE Q 
Return Pipe 
Pos 2 
(D 15) NT492 

Ton CPE Q 
Return Pipe 
Pos 3 

(D 16) NT493 

Ton CPE Q 
Return Pipe 
Pos 4 
(D 17) NT493 

G 

Sheet 6 

EMS 
Cycle 3 

EMS 
Cycle 4 

+ EMS 
Cycle 5 

+ EMS 
Cycle 6 

+ EMS 
Cycle 7 

_L 



EMS Adva nce Re turn 
9 Cyc le Access 

CPE Fetch 

Return 
NT706 

Sh eet 5 

Return Pipe 
Pos 5 

(DIS ) NT494 

Ton CPE Q 
Return Pipe 
Pos 6 

(D l9) NT494 

Ton CPE Q 
Return Pipe 
Pas 7 

(D20 ) NT495 

Ox CPU 
Decode 

No 

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

Sheet 11 

Decode 
Return 
to PSCE 

I 
i-- ---
1 

Store Return · 

See Sheet 11 

CPE Store 
Return (S/ F 
Deloy Mode) 

NT708 

EMS A 
Advance 

Ton EMS A 
Advance 

(F 17) NT520 

Load EMS A S/ S 
Rtn Pipe Pos l 
Bits 6-5 Adv, Sto, 
Pty, Trans, Pv 

(FB- IB )NT554, NT558 

l. Ton Ox Full Bit Tg 
NT707 - NT742 

2. Tof Loop Block Tgr 
NT851 - NT874 

Load EMS A S/ S Rtn 
Pipe Pos 2 Bits 0-5 

Adv, Sta, Pv,Ad' Ck 

1 Return to 
I MSCE thmugh 
I the PSCE Q 

Yes 
; -
' 

See Sheet 10 
for Fetch 
Rtn to MSCE 

CPE Fetch 
By poss 
Retum to MSCEI 

Gate EMS A 
S/ S Rtn P;pe 
Pos 1 to By poss 

NT559 

Ton Gcte EMS A 
Dato to 
By poss 

NT559 

CPE Fetch to 9 
Cyc I e Access Storage 
Complete (Not S/ F 
Delayed Mode) 

EMS 
Cyc le 8 

EMS 
Cycle 9 

EMS 
Cycle 10 
Doto 
Avail 
at PSCE 
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EMS Advance Return, 10 Cyc le Access (Not S/ F Delay Mode) 

Sheet 5 

Ton CPE- EMS 
Advance 
Minus 7 

NT49l 

Ton CPE-EMS 
Advance 
Mi nus 6 

NT404 

Ton CPE-EMS 
Advance 
Minus 5 

NT404 

Ton CPE-EMS 
Advance 
Minus 4 

NT405 

Ton CPE -EMS 
Advance 

Mi nus 3 
NT405 

Ton C PE-EMS 
Advance 
Minus 2 

NT406 

Ton CPE-EMS 
Advance 

Minus l 
NT406 

Ox CPU 
Decode . 

Sheet lO 

No 

CPE Fetch 
Re turn 

PSCE Not 
Off Line 
to CPE 

Ton EMS Rtn 
Warning to 
MSCE 

NT484 

Decrement 
C PE-EMS Ctr 

NT487 
NT488 

Shee t l l 

DIAGRAM 5-400. CPE STORE/ FETCH REQUE ST TO EMS (SHEET 7 OF 12) 

5- 400 (7 of 12) (3/ 68) 

Iner CPE-EMS 
Counter 

NT487 
NT488 

No 

Ton CPE Q 
Rtn Slot 
Predict 

NT488 

Ton CPE Q Rtn 
Pipe Pos l 
(Dl4) 

NT492 

Ton CPE Q Rtn 
Pipe Pos 2 
(D l 5) 

NT492 

Ton CPE Q Rtn 
Pipe Pos 3 
(D l6) 

NT493 

Ton CPE Q Rtn 
Pipe Pas 4 
(Dl 7) 

NT493 

Ton CPE Q Rtn 
Pipe Pos 5 
(D IS) 

NT494 

Ton CPE Q Rtn 
Pipe Pos 6 
(D l9) 

Decode I 
return I 
to PSCE I 

NT560 I 

T 

EMS 
Cyc le 2 

EMS 
Cycle 3 

+ EMS 
Cyc le 4 

+ EMS 
Cycle 5 

t 
EMS 
Cycle 6 

+ EMS 
Cyc le 7 

+ EMS 
Cyc le 8 

J_ 

No further 
action 

I CPE Store 
I Return S/ F 

_I De lay Mode 

I 
Store re turn 1 

Ton CPE-EMS 
Advance 
(Cl8) 

NT407 

Decode Pos l 
Link (Ox) Adr 
Bits 3-5 

NT560 

l. Ton Ox Fu ll Bit Tgr 
NT707- NT742 

2. Tof Loop Block Tgr 
NT85 l-NT874 

Ton CPE Q Rtn 
Pipe Pos 7 
(D20) 

NT495 

Decode Early 
CPE Fetch 
Turn-On of 
Fu ll Bit 

Tof Loop 

3 

Block Tgr 

Decode 
Re turn 

to PSCE 

NT851 
NT874 

See Sheet l l 

EMS -A 
Advance 

Ton EMS -A 
Advance 
(F l 7) 

NT520 

Not 
Off Line 
to EMS 

Decode EMS -A SS 
Rtn link O x 
Bit 3-5 

NT528 

Ton Ox Ful l 
Bit 

NT707 
NT742 

Load EMS -A SS Rtn 
Pipe Pos l Bits 0- 5 
Adv, Sto, Pty Trans, 
Pv 

NT554 
(FB-18) NT558 

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

NT554 
NT556 
NT558 

Not Manua l 
Disp Or 
Store 

Decode Pos 2 
Link Ox 
Bits 3- 5 

NT561 

Gote EMS-A 
Data to Ox 

NT56 l 

See Sheet lO 

EMS 
Cycle 9 

EMS 
Cycle 10 

EMS 
Cyc le 11 
Doto 
Ava ilable 
At PSCE 



EMS Advance Return, 

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

Ton C PE EMS 
Adv Minus 7 

NT49 1 

Ton CPE EMS 
Advance 
Minus 6 

NT404 

Ton CPE EMS 
Advance 
Minus 5 

NT404 

Ton CPE EMS 
Adva nce 
Minus 4 

NT405 

Ton CPE EMS 
Advance 
Minus 3 

NT405 

Ton CPE EMS 
Advance 
Minus 2 

NT406 

Ton C PE EMS 
Advance 

Ox CPU 
Decode 

Sheet 10 

Sheet 5 

Increment CPE 
EMS Counte r 

PSCE Not 
Off Li ne 
to CPE 

Ton EMS Rtn 
Wa rning to 
MSCE 

NT484 

Ton CPE Q Rtn 
Slot Predict 

NT488 

Decrement CPE 
EMS Counte r 

NT487 NT488 

Ton CPE Q 

Return Pipe 
Pos 1 

(D14) NT492 

Ton CPE Q 
Return Pipe 
Pos 2 

(D15) NT492 

Ton CPE Q 

Retu rn Pipe 
Pos 3 

(D16) NT493 

Ton CPE Q 
Return Pipe 
Pos 4 

(D1 7) NT493 

Ton CPE Q 
Return Pipe 
Pos 5 

(D18) NT494 

Ton C PE Q 
Return Pipe 
Pos 6 

(D 19) NT494 

CPE Fetch 
Return 

NT706 

I 
I 
I 
I 
I 

I 

I 
I 

Cycl e 3 EMS I 

I 
I 

I 
I' 
I 
I 
I 
I 
I 
I 

EMS I 
Cyc le 4 

+! 
EMS 
Cyc le 5 I 

t 1 
EMS I 
Cyc le 6 

1 t-1 
EMS I 

f l 
EMS I 
Cyc le 8 

+I EMS 
Cycle 9 I 
_L1 

I 
I 
I 
I 

Sheet 11 

DIAG RAM 5- 400. CPE STORE/ FETCH REQUEST TO EMS (SHEET 8 O F 12) 

Ton CPE Q 
Return Pipe 
Pos 7 

(D20) NT495 

Ton CPE EMS 
Advance 

NT407 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Decode Ea rl y 
CPE Fe tch 
Turn - On of 
Full Bit 

EMSA 
Advance 

Ton 
EMS A 

EMS 
Cyc le 10 

L __ __ _ _:_ _ _____ _ 

Decode 
return 
to PSCE 

NT560 

No further 
action No 

~------, - - -----
Store re turn 

CPE Store 
Return (S/ F 
Deloy Mode) 

NT707 

Decode Pos 1 
link (Qx) Adr 
Bits 3- 5 

NT560 

1. Ton Qx Fu ll Bit Tg 
NT707- NT742 

2 . Tof Loop Bl ock T gr 
NT851 - NT874 

' 

'> 

r 

, 

Tof Loop 
Bl ock Tgr 

NT851 - NT87 4 

Decode 
Return 
to PSCE 

r------ ----1- - - -
1 If Yes, I 
! See Sheet 11 I L __________ J 

EMS 
Cycle 
11 

Not Off 
Li ne to 
EMS 

Decode EMS A 
S/ S Rtn Link 

(O x) Bits 3-5 

Ton 
Qx 

NT528 

Full Bit 
NT707- NT742 

Load EMS A S/ S Rtn 
Pipe Pos 1 Bi ts 0- 5 
Adv, Sto, Pty, Tra ns, 
PV 

(FB- 18 ) NT554- NT558 

Load EMS A S/ S Rtn 
Pipe Pos 2 Bits 0- 5 
Adv, Sto, PV Add r Ck 

NT554- NT558 

Not Manual 
Display or 
Store 

Decode Pos 2 
link (Qx) 
Bi ts 3- 5 

NT56 1 

Gate EMS A 
Doto t::> Ox 

NT56 1 

See Sheet 10 

EMS 
Cyc le 11 

EMS 
Cycle 12 
Doto 
Avai l 
at PSCE 
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EMS Advance Return, 
10 Cyc le Access (Store/ Fetch Delay Mode) 

Sheet 5 

Increment 

CPE EMS 
Counter 

NT487 NT488 

Ton CPE 
Q Rtn Slot 
Predict Tgr 

NT488 

Ton CPE Q 
Return Pipe 
Pos I 

(Dl4) NT492 

Ton CPE Q 
Return Pipe 
Pos 2 

(D 15) NT492 

Ton CPE Q 
Return Pipe 
Pos 3 

(D l6) NT493 

Ton CPE Q 
Return Pipe 
Pos 4 

(DI?) N 493 

Ton CPE Q 
Return Pipe 
Pos 5 

(D l8) NT494 

PSCE Not 
Off Line 
To CPE 

Ton EMS Rtn 
Warning to 
MSCE Tgr 

NT484 

Decrement 
CPE EMS 
Counter 

NT487 NT488 

Ox CPU 
Decode 

p 

Sheet 10 

No 

EMS 
Cycle 3 

EMS 
Cycle 4 

+ 
EMS 
Cycle 5 

+ EMS 
Cyc le 6 

+ 
EMS 
Cycle 7 

+ EMS 
Cyc le 8 

CPE Fetch 
Return 

NT706 

DIAG RAM 5-400. CPE STO RE/ FETC H REQUEST TO EMS (SHEET 9 OF 12) 

5- 400 (9 of 12) (3/68) 

Ton CPE Q 
Return Pipe 
Pos 6 

(Dl 9) NT494 

Ton CPE Q 
Return Pipe 
Pos 7 

(D20) NT495 

--- ---~----~ 

Sheet 11 

CPE Store 
Return (S/ F 
De lay Mode) 

NT707 

,- ---
1 
I 
I 

I 
I 

EMS A 
Adva nce 

Ton EMS A 
Advance 

(Fl?) NT520 

Load EMS A 
S/ S Return Pipe 
Pos l Bits 0-5 

--~+-
Decode 
Re turn 
to PSCE 

No 
fu rther 
action 

L__ 

1 -

1 
I 
I 
I 
I 

Decode Pos l 
Link (Qx) 
Bits 3- 5 

NT560 

l. Ton Qx Ful I Bit 
NT707 - NT742 

2. Tof Loop Block 
Tgr 
NT85l - NT874 

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

NT554 - NT558 

~---~-+ - -
Decode 
Return 
to PSCE 

L- - - -

~- - - - - - 1- - - - - -
, If Yes, I 
I See Sheet 11 I ;_ __ _ _ __ J 

Not Monua l 
Display or 
Store 

Decode Pos 2 
link (Qx) 
Bits 3-5 

NT561 

Gate EMS A 
Data to Qx 

NT56 1 

For Data I 
Return to MSCEI 
See Sheet 10 I 

t 
EMS 
Cycle 9 

EMS 
Cycle 10 

EMS 
Cycle 11 
Data 
Ava il 
at PSCE 



CPE Delayed Fetch Return to MSCE 

Sheets 6,7, 8, 9 

CPE Fetch 
Return to 
PSCE 

Note 1 

Let Earlier 
Request(s) 
Return Data 
First 

Ton Ox CPE 
Return 
Priority Tgr 
NT826 NT828 

-Note 1 

Wait 1 Cyc 

1. Ton C PE Return 
Qx Gate Tgr 

NT880 - NT915 
2. Ton Ox Loop/ 

Block Tgr 
{K1-8)NT851 - NT870 

I. Ton Qx Data 
Nl-8 Gate Tgr 

NT917 NT935 
2. Ton Ox Adr 

M 1-8 Block Tgr 
NT916 NT935 

Ton Doto Width 
1 Tgr Qx 

NT917 NT935 

Not 2.5 µsec 
EMS Req 

1. Toi Counter Ox 
Toi Adr Block Tgr 
Tof Doto Skew I T gr 
Tof Dato Skew 2 T gr 
Tof Data Gate Tgr 
Tof Data Width I 

2. Tof CPE Rtn Ox 
Gate Tgr 

NT916 - NT935 
NT876 - NT91 l 

Gate Ox SPC 
to CPE 

NT917 - NT935 

No 

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. 

CPE Return 
I Bus FIFO 
I Decoder 

NT847- NT870 

No 
Action 

DIAGRAM 5-400. CPE STORE/FETCH REQUEST TO EMS (SHEET 10 OF 12) 

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

NT880-NT915 

CPE Return Ox 
Gate Tgr is On 

Ox Tag Bit 
Tgr is Off 

Gate Qx Data 
to C PE Return 
Bus 
NT880 NT915 

I 
I 
I 
I ----1----

Data is Rtn to 
MSCE during 
Cycle Following 
R tn of S/S Adr 

Send S/S Adr 
I Bits 1-5 and, 
: Trans pose and 

Prlfit Bits 

Obiectives: 

1. Determine if CPE request in Ox was loaded into Ox 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 ofter the S/S address; data is 
forwarded to the CPE via the SBO in MSCE during the time "slot" reserved by the EMS 
ire turn bit leaving in the accept stack. 
4. Clear the Ox outgote and control triggers and return Ox to the available pool. 

Block Turn On of other 
7 Error Hold T grs and 
Hold Ox Contents for 
Logout 

Not Loop 
Mode Sw On 

Not Logout 
or Display 
Tgr On 

------~-------, 

Tof Qx 
Active Bit T gr 

Yes 

No 

1. Clear Ox 
Control Register 

NT620 - NT762 
2. Tof Ox Busy Tgr 

NT424 - NT431 

I Any CR X 
I Active Reset 

I NT708-NT743 

Reset CR X 
I NT746 
: Return Ox to 
Available Pool 

(3/68) 5-400 {10 of 12) 



CPE Delayed Store (Reset Active) 

Unit Rtn 1 
Bus Device 
Priority 
Decode 

Allow Earlier 1 
Request to I 
Outgate I 
First 

Sheets 6, 7, 8, 9 

R 

I CPE Store 
I Return (Store/ 
I Fetch Delay 

Mode) - - - - - - - - -'-----'-----' 

1. Ton Unit Rtn Bue 
Ox Out Pri Tgr 
(JOl-08) 
NT826-NT829 

2. Ton CPU Pri Tgr 
NT826-NTB29 

Yes 

I Loop/BI oc k 
I Toi by Ton 
I to Full Bit Tgr 

Wait 
One 
Cycle 

For Store Rtn of 
Delay CPU 
Stores 

I Used for Other 
I Unit Store Returns 
I or Delayed C PE 
I Store Operations 

I 
I 

-------4 

No 

Unit Rtn Bus 
Ox Out Pri 
Tgr is On 

1. Ton Unit Rtn Qx Gate 
Tgr (Ll-8) NTBBO 

2. Ton Ox Loop/Block Tgr 
(Kl-8) NT851 NT874 

3. Ton Unit Rtn Bus Block 
Tgr(for 1 Cycle) NT830 

Toi Unit Rtn 
Bus Qx Output 
Priority Tgr 

I 
I 
I 
I 
I 
I 
I 

__ _J 

I Unit Return 
I Bus FIFO 
I NT847 NT851 

1. Encode A•B to de-
1 termine that Qx will 
IOutgate to Unit Rtn 
IDato Bus. However,lnfo 
lwil I not be accepted by 
on device NT880 

- - - - - - ----------To Run 3 Cyc e Data 

K 

Sheet 3 

I Skew Counter; Doto 
I on the Unit Return 
I Bus is Ignored 
I by SC and CCC 
Circuits. 

DIAGRAM 5-400. CPE STORE/FETCH REQUEST TO EMS (SHEET 11 OF 12) 

5-400 (11 of 12) (3/68) 

I Unit Rtn Bus con 

I Receive Req Info 
Only on Alter-

i note Cycles 

Objectives: 
1. 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 : 
any device, the sequence is performed to reset the Qx active condition.) 
2. Determine if CPE request in Qx was loaded before any other CPE request in another Q 
register (FIFO Decoder). 
3. Clear the Qx control register and return conditions were returned by the storage unit. 
4. Run the 3 cycle data skew counter to generate ending resets. 

Not 
Loop Mode 
Sw On 

Not Logout 
or Display 
Tgr On 

- - - - - - - - - -,...--------. 

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

Yes 

Tof Active 
Bit Tgr 

1. Clear Qx Control 
Register 

NT620 - NT762 
2. Toi Qx Bsy Tgr 

NT424 - NT431 

I 
I 

.1 
--~ 

IAnyCRX 
: Active Reset 
1 NT708 NT743 

Reset CRX 
NT746 

Return Qx to 
Available Pool 



All CPE Requests 
Search for Q 
Availability from 
the Bottom (Begin­
ning with Q7) 

No 

No 

No 

07 Available 

NT431 

Ton Assign Q7 
from Bottom 

NT445 

Ton 07 Busy 
(Hl) 

NT431 

Taf Assign 
07 from 
Bottom (H4)* 

Yes 

Yes 

Yes 

No 

No 

No 

06 Available 

NT430 

Ton Assign 06 
from Bottom 

NT445 

Yes 

Ton Q6 Busy 
(Gl) 

NT430 

Tof Assign 
06 from 
Bottom ( G4) * 

• Refer to display - select switch at W42 on CE panel to modify these 
lamps for use as 11 bottom" indicaton. 

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

Yes 

Yes 

Yes 

No 

05 Available 

NT429 

Ton Assign Q5 
from Bottom 

NT445 

Yes 

Ton 05 Busy 
(Fl) 

NT429 

Tof Assign 
Q5 from 
Bottom (F4)* 

Yes 

Yes 

Yes 

No 

Q4 Available 

NT428 

Ton Assign 04 
from Bottom 

NT444 

Yes 

Ton Q4 Busy 
(El) 

NT428 

Tof Assign 
Q4 from 
Bottom (E4)* 

Yes 

Yes 

Yes 

03,02,Ql, 
QO Assignment 
follows the 
Same Pattern 

(3/68) 

NT424 - 427 
NT443 - 444 

5-400 (12 of 12) 



CPE Select Signal and Input Priority 

In Pri Response1 
for : 
Earlier I 
Request I 

CPE 
Se l EMS 

No 

CPE Req Storage Adr 
Mark Field, Key Fie ld 
and Sink Adr is on the 
SAB from MSCE 

I Earlier Req 
I st i ll in CPE 
I Request Buffer 

- -- - - -------------- --'---------' 

No 

Ton CPE Req T gr NT474 
Ton Set CPE Req Adr 

NT478 
Ton Set CPE Req Rej 

NT478 

Ton CPE Req Lth 
NT474 

Tof Set C PE Req Adr 
NT478 

Tof Set CPE Req Rei 
NT478 

Causes Req in Req Bfr to Req 
IQ Entry via the CPE Address 
I Bus 
I Sets Adr,Mark,Key, SPF (Tag 
I Bit) and S/ S into Req Bfr 
I Generates Late Sample to Set 

1 Reject if CPE Sends Cancel 

Object ives: 

1. Pass CPE insert tag request address information through the backup buffe r 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 eqrl ier 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 cyc le if the priority decoder did not 
respond to the input request. 
5. Prepare to load the request in the Q when a response is received from input priority . 

----------~--------

Ton CP E Req Backup 
Tgr NT475 
Ton Hold CPE Backup 
Adr NT479 
Ton Hold C PE Backup 
Re· NT479 

Ton PSCE 
Busy Tgr 

NT477 

Earl ier Req did not 
: receive Input Priority 

Response;Hold Current 
: Request in Backup 

Buffer 

-------------- CPE Request 
Re-Enters 
Input 
Priority 

No 

CPE 
Request 
Enters Input 
Priori I 

CPE Set Tag 
Request 
See Diagram 

5-402 

No Action 

Block Turn On 
of Store Con­
flict Enabled 
Tgr NT461 

Tgr is Normo lly On; It is 
Turned O ff on ly if a CPE Store! 
Conflict Exists (See Diagram I 
5-400). A Turn On is I 
Attempted Every Cyc le 

I 
I 

Yes 

Yes 

No 

Ton Store Con­
fli ct Enabled 
Tgr 

NT46 1 

Ton CPE 
Input 
Priority Tgr 

NT460 

A 

Sheet 2 

CPE Request can 
I Enter the Q ( inpri 
I Response to CPE) 
1-
1 

DIAG RAM 5 - 401. CPE IN SERT KEY (TAG) REQ UEST TO EMS (S HE ET 1 O F 5 ) 

5- 401 (1 of 5) 

No 

Yes 

Yes 

Y•T~---, 
: See 1 

I Diagram 5- 402 : 
I I 
L. - -- -- __ _J 

Gate PSCE 
Bsy to MSCE 

NT477 

Yes 

Ton Request 
Trans fer T gr for 
l Cycle 

NT475 

Tof CPE Req 
Backu p Tgr 

NT475 

Adr Tgr 
NT479 

Tof Ho ld C PE Backup 
Rej Tgr 

NT479 

1 In Pri Response 
lfor Earlier 
: Request in 
I Req Buffer 

1 Move Current 
: Req to Req Bfr 
las Earlier Req 
•Moves Out 

Tof PSCE 
Bsy Tgr 

NT477 



O utput Priority Cycle 

Yes 

Reset Ox Active 
Bit Tgr 
Operation Is 
Cancel led 

Determine 

That BSM 
Se lec t Is 
Unnecessa 

No , --- - - ....,....- -
' I 
I See Diagram I 

I 5-402 I 
I I 
1- - -- - -- -' 

Bits to 07 
NT510 

Ton Active 
Bit Ox 

NT704- NT739 

Not Logout o r 
Disp lay Ox 

NU827 

Disoble Ox 
Switc h Off 

NU8l5 

Inhibit Ou tpu t 
Pri Sw O ff 

N U816 

Tof Loop I 
Bloc k T gr 

NT85l-NT870 

Ld Stor Adr 
from C PE into the 
Pri Dcdrs for O x 
NS93 l-NS955 
N T060- NT 163 

Tof Primary Dcdr 
Bl ock Tgr O x 

NTl l 8-NT158 

Ton Prima ry 
Dec ode Block 

No 
>----- Note l 

Ton sy gr 
NT43l 

2. Tof Assign 07 
from Bottom T gr 

NT445 

See S eet 12, 
: Diagram 5-400 
!for Turn On of 
!Assign 06 from 
Bottom 

No te l : See Diagram 5-400, Sheet 12 for details o f 
O assign- from-bottom trigge". 

Devic e 
Priority 
Decode 

Bus Conflict 
Re - enter 

O ut Pri 

Yes 

r -
1 

I 
I 
I 
I 

I 

I 

I 
I 
I 
L_ 

Yes 

I De lay O ne 
I More Cyc le 

Output Pri 
Tgr Ox 
NT798 NT80 l. 

CPU 
Enter EMS 
Output Priority 

NU81 0 

No 

Note 2 : Look- ahead FIFO is needed to ga te the re turn wa rning Sheet 3 
signa l to MSCE early enough in the output prio rity cyc le . 

DIAG RAM 5 - 401 . C PE IN SERT KEY (TAG ) REQUEST TO EMS (SHEET 2 O F 5) 

EMS FIFO 
Decoder 

NT847 

Objectives: 

l. Load the insert tag request into the highest numbered a va i la ble 0 registe r . 
2. Turn on the ta g (S PF) and active bi ts in O x; insert tag is a fe tch type request. 
3. Enter the request into output priority; determine whethe r a nothe r device request 
wants the EMS bus and whethe r a noth e r C PE request is act ive . 
4 . Send a return wa rning to MSCE (EMS return bit) if the S/ F de lay switch is off. 
5. Ga te sta rt of return sl ot predict (conn C) to determine when SPM key wi ll re turn 
from SPM. 
6 . If S/ F de lay switch is on, hold u p the return warning signa l for at least two 
cycles ( connector D ) . 

r--- --- -~ 

See I 
Diagram 1 

' 5 - 402 ~ 
L --------

O x 
Conta in a 

Primary Dcd 
EMS A 

Yes Ox Conta in a 
~-----< Primary Dcd 

EMS A 

Gate EMS 
Return Wa rn ing I 
to MSCE I 

NT484 1 

CPE High Pri 
on EMS Bus 

EMS 9 Cyc le 
540 Access 

N T49l 

No 

Not PSC E 
Off- Line to 
CPE 

Ton C PE Rtn 
Wa rning Tgr 

NT484 

No 

Yes 

1 C PU Confli ct 
i (Look Ahead) 
I FIFO No te 2 

Fe tch Ty pe 
Request 

1 C PE Fetch 
: First In 
I 
I NT82 5 

Yes 
-- r - - - - - 1 

I See 1 Wait for 
I Diagram I 

15 - 402 : 
L _ _ _ _ __ _ ..J 

I End Out Pri 
!Cyc le , Begin SPM 

! ~~1;r~ss0~~c l e 

SPM Advance 
and Key Return 
See Shee t 4 

Beg in Se lect 
a nd Address 
Cyc le 

on 
C PE Fetch 
EMS 540 

N T490 

Sheet 4 C 

Ton 
C PE Enter 
EMS Pi pe 

NT484 

Sh••'' ~ 
5- 401 (2 of 5) 



Select and Address Cycle 

1. 

2. 

3. 

4. 

5. 

l. 

2. 

3. 

4. 

Sheet 2 

Ton Loop Block T gr 
NT85l-NT870 

Ton Ox EMS Gate T gr 
NT876-NT9l l 

Ton Ox Tag Op Tgr 
NT879 

Ton Ox EMS Data T gr 
NT876-NT9l 1 

Tof Ox EMS Out Pri Tgr 

EMS 3/4usec 

Storage 

Gate Select to EMS SPM 
NT936 

Gate EMS Tag ISPF) Op 
Line to SPM NT924 
Block Primary Decode Tgr 
Blocks EMS Box ( BSM) 
Decode and Selection 

NT879, NU061 
Gate Adr, Mark, Key and 
S/S-Link Adr to EMS Bus 

NT876-NT911 

Qx Tag Bit 
Tgr On 

Block Ox Active 
Bit T gr Reset 

Yes 

NT705-NT740 

Not 2 .5 usec 
EMS Request 

l. Ton Qx Adr Block Tgr 
for 1 Cycle 

NT916-NT934 
2. Tof EMS Ox Gate Tgr 

NT876-NT91 l 
3. Tof Ox Tag T gr 

NT879 

-----

-------

- -----

I 

r-....!--...., 
I 

1 Diagram 
I 5-402 

' L _______ ....1 

I 
I i. Blocks CPE Request Re-Entry 

I into Out Pri 
, 2. Primary Gate of Adr to SPM 
, 4. Conditions three-Cycle 

Data Skew Outgate Counter 
I (Sequencer) 

I 

I The tag (SPF) bit and 
I not store bit is 
I decoded by SPM as an 
I insert ~torage key 

o ration. 

1 S/S-link adr is passed 
I through the EMS S/S 
I buffer; see S/S bus 

I NT676-NT689 

DIAGRAM 5-401. cPE INSERT KEY (TAG) REQUEST TO EMS (SHEET 3 OF 5) 

5-401 (3 of 5) 

Objectives: 

l. Send a select to the SPM only (not EMS). 
2. Gate insert key request address information to SPM. 
3. Encode Ox link address and gate to SPM in the S/S field; the SPM key will pass through the 0 on its 
way to the MSCE. 
4. Run three-cycle data skew counter (sequencer) ta generate resets (the outgated data is not ingoted by 
EMS because the EMS is not selected). 
5. Wait for SPM advance and key return. 

j 
Ton Data 
Skew Tgr 1 
Ox 
NT916-NT934 

Ton Data 
Skew Tgr 2 
Ox 

NT917-935 

Data Width 
Tgr 1 Ox 
Off 

Ton Data 
Gate Tgr 
Ox 

NT917-NT935 

Ton Data 
Width 
Tgr l Ox 

NT9l7-NT935 

Not 2 .5 usec 
EMS Request 

1 . T of Counter Qx 
a. Tof Adr Blk Tgr 
b. Tof Data Skew l 
c. Tof Data Skew 2 
d. Tof Data Gt Tgr 
e. Tof Data Width 1 

2. Toi EMS Data Tgr Qx 

NT916-NT935 
NT876-NT911 

r-----~------, 

I I 
1 Refer to Sheet 4 I 
I for SPM Advance I 
! and Key Return 1 
I I L_ __________ ..J 

EMS Data 
Tgr Ox On 

Gate Data Bit 
A. B Ox to Data 
Out Bus EMS 

NT880-NT915 

1"0ld" Data 
lln Ox is not 
(Ingoted By EMS 



Insert Key (Fetch) Return to the PSCE 

.------..., 
I I 
I Diagram 
I 5-402 I 

~ ------~-t-!o 

Key Returns 
Vio the SPM 
Return Bus 

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 

Rtn Reg Link 
(Ox Adr) Bits 
3-5 NT531 

Gate SPM 
Key to 
Ox 

NS810 

Bit 1 on means 

I the return is to 
I PSCE, not 
1, CPE directly 

1. Ton Ox Full Bit Tgr 
NT707 NT742 

2. Tof Ox Loop/Block 
Tgr 

NT851-NT870 

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 5 

Sheet 2 
Objectives: 

1. Decode the S/S Link Address from the SPM to determine which 0 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 11 in S/F Delay Mode, send the EMS return warning to the MSCE after 2 cycles of 
delay (if no conflicts exist), ond enter the Q return,7 cycle pipe. 

Sheet 2 

Note 
CPE Tag 

I Return Slot 
:Predict 

t 
Ton CPE 0 
Return Pipe 
Pos 1 (Dl4) 

NT492 

Ton CPE 0 
Return Pipe 
Pos 2 (D 15) 

NT492 

Ton CPE Q 
Return Pipe 
Pos 3 (Dl6) 

NT493 

Ton CPE 0 
Return Pipe 
Pos 4 (D 17) 

NT493 

Ton CPE Q 
Return Pipe 
Pos 5 (D 18) 

NT494 

Ton CPE Q 
Return Pipe 
Pos 6 (D19) 

NT494 

Ton CPE 0 
Return Pipe 
Pos 7 (D20) 

NT495 

Sheet 5 depicts the sequence that 
sends the key from SPM (now in Ox) 
to the CPE 

NT490 

Ton CPE EMS 
Pipe Pos 1 

NT486 

Ton CPE EMS 
Pipe Pos 2 

NT486 

Increment 

CPE-EMS 
Counter 
NT487 NT488 

Ton CPE Q Rtn 
Slot Predict 

NT488 

Ton CPE 0 
Return Pipe 
Pos 1 (D14) 

NT492 

Ton CPE Q 
Return Pipe 
Pos 2(D15) 

NT492 

Ton CPE Q 
Return Pipe 
Pos 3(D16) 

NT493 

Ton CPE 0 
Return Pipe 
Pos 4 (D 17) 

NT493 

Ton CPE 0 
Return Pipe 
Pos 5 (D 18) 

NT494 

Ton CPE Q 
Return Pipe 
Pos 6(D19) 

NT494 

Ton CPE Q 
Return Pipe 
Pos 7 (D20) 

NT495 

Not PSCE 
Off Line to 
CPE 

Ton EMS Rtn 
Warning to 
MSCE Tgr 

NT484 

Decrement 

CPE-EMS 
Counter 
NT487 NT488 

Cycle 1 
(Sel + Adr 
Cycle See Sh 4) 

Cycle 2. 

Cycle 3 
(Gate 
SPM Key 
into Ox) 

Cycle 4 

-t-
Cycle 5 

t 
Cycle 6 

+ Cycle 7 

+ Cycle 8 

+ Cycle 9 

+ Cycle 10 

_j_ 

DIAGRAM 5-401. CPE INSERT KEY (TAG) REQUEST TO EMS (SHEET 4 OF 5) 

5-401 (4 of 5) 



Insert Key Return to the MSCE 

Al low Earliest 
CPE Request to 
Outgate First 

,- --
' 

Sheet 4 

Yes 

Objectives: 

1. When Q return 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 l 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) ond return Qx to the 
available pool. 

-- - -- ------- ~----~ 

Qx CPU 
Decode 

Ton CPE 
Return Pri 

Tgr Qx 
NT826-NT828 

l. Ton Qx Loop Block Tgr 
NT85 l - NT870 

2. Ton Qx CPE Rtn Gate 
Tgr NT880 - NT9 l 5 

3. Gote Out CR X On 
CPE Return Bus 

NT880 - NT9 l 5 

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

2. Ton Qx Doto Gate Tgr 
NT9 I 7 - NT935 

3. Ton Data Width l Tgr 
NT917 - NT935 

Qx Tag Tgr 
On 

l. Gate Qx Key On CPE 
Return (Data) Bus 

NT880 - NT9 15 
2. Block Gating of Data 

Portion of Qx to CPE 
Return Bus 

Not 2.5usec 
Storage Req 

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

2. Tof CPE Rtn Qx Gt Tgr 
NT916 - NT935 
NT876 - NT911 

Fetch 
Type 
Return 

Woit; 
See 
Sheet 4 

1 CPE Return 
1 Bus FIFO 
I Decoder 
I N 847 

: I. Blocks CPE Req Re-entry 
1 into Out Pri 
12. Primary Gate 
1 J. Send S/S Adr to MSCE 
: to coincide with EMS 

Rtn Bit dropping out of 
accept stack Pos 8 

: The key is gated to 
1 the byte 0 position 
: of the data part ion 
I of the CPE Return Bus 

Yes 

Loop Mode 
Sw Off 

Tof Qx 
Active 
Bit Tgr 

: Any CRx 
1 Active Reset 
I 

I NT708-NT743 

Block Control Req Res 
and Turn On of other 

>--Y_e_s ___ Error Hold Tgrs; Hold 

No 

I. Clear Qx Control 
Register 

NT620 - NT762 
2. Toi Qx Busy Tgr 

NT424 - NT43 I 

Qx contents for 
Logout 

t l . Reset CRx 
I NT746 
: 2. Return Qx 
I to Available 

Pool 

DIAGRAM 5-401. CPE INSERT KEY (TAG) REQUEST TO EMS (SHEET 5 OF 5) 

5-401 (5 of 5) 



CPE Select Signal and Input Priority 

CPE 
Sel EMS 

- - - - - --,.-------------. 

Earlier request 
received in Pri 
response and is 
moving into the 
Queue 

1. Ton CPE Req Tgr 

No 

NT474 
2. Ton Set CPE Req Adr 

NT478 
3. Ton Set CPE Req Rej 

Note 

CPE Requ~st 
Enters Input 
Priority 

Ton CPE Reg Lth 
NT474 

Tof Set CPE Reg Adr 
NT478 

Tof Set CPE Req Rei 
N 478 

CPE 
Request I 
Re-enters Input I 
Priority I 

Tof 
Store Conflict 
Enabled Tgr 

IT gr is not turned 
I off before current 

request has 
NT461 

Ton 

I turned on C PE 
I Input Pri Tgr 

Store Conflict 
Enabled 

NT461 

I A CPE Set Storage Key request 

1consists of an SPF and store bit, 
I and the usua I storage adr, mark 
I field, key field and sink adr on 
I the SAB from MSCE 

I Note 

Ear ier 

I Request Still 
I in CPE 

Re uest Buffer 

11. 

I 
12. 
I 
13. 
I 

Use the CPE Address Bus 
to enter the Q 

Sets Adr,Mark, Key, and 
S/S into Req Bfr 
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Objectives: 

l. 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 ful I; 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). 
4. Re-enter the request in input priority during the next cycle if the priority decoder did not respond 
to the input request. 

5. Prepare to load the request in the Q when a response is received from input priority. 
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Cond~ode Ye• from Chon = DO 
NU170 

No 

SIO llu•y Gate 

No 

Force 
Channel 
End IFl 

NU177 

Sheet 4 

Set Se! Chon X 
In Operation 

(H24) NU263 

~ 

No No Storoge 
Req from Sel 

Chon 
NU263 

Ye, 

A 

Sheet 2 



Storage Request 

Sheet 1 

A 

Storage Request 
from Se l 
Channe l 

NU263 

Selected 
Chan X lntl k 

Off 
NU264 

Yes 

.. Wait 

Lo Q Avail 
Ctr = 0 L 

No 

...._ 

IFl Resp 
Cyc le or Cha/ 

Resp/ Re I Pri 

No 

Set Chan X 
Request 
Sync 

NU240 

No 

Yes 

Yes 

Higher Pri Chan ...,.__N_o ___ 1 
Sync T grs Off 

Yes 

Set Chan X Resp/ 
Re l Pri Tgr 
Generate Chan X 
Low Cond 

NU240 

Condition IF 1 
Resp Gate 

NU247 

1. Ton IF 1 Resp 
Contro l 
(G22) NU2 18 

2, Inc rement IF 1 Resp 
Ctr NU2 19 

3 , Ton IF 1 Resp Cyc le 
(G23) NU2 18 

BTociZs priority 
request unti I 
previous request 
is serviced 

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

Wa it for prio r 
sequence to 
end 

Chan X ha s lower 
"pre " priority than 
another chan 

request 

DIAG RAM 5-404. START 1/0 LOW SPEED C HANN EL (SHEET 2 OF 4) 

Resp Ctr a t 1 

This Op a Sim 
1/0 

Toff 
Storage 
Request 
Tgr 

T 

l 

Yes 

Reset IFl 
Resp Centro I 

(G22) NU2 18 

PSCE Hardstop Cond ! 
Set CCC Interlock Ck 
Latch NU221 (I ndicator 
E35 "CCC Control") 
G e nera te 11 Hards top PSCE, 11 

NT 199 and NT242, to 
stop c lock and to set 
Internal Ma chi ne Check 
T gr, NT244 and NT205 

No 

Send " BCU 
Response" to 
Selected Channe l 
X NU240 

_ .. --...... 

IFl Res 
Ctr= 11 
NU220 

Yes 

IFl Pri Tgr 
Off 

Turn On IFl 
Bus Val id Tgr 

(G25) NU220 

No 

(Wait) 

No 

Lo Q Avai l Yes 
Ctr = 0 

IF3 Pri 
Tgr Off 

No 

Ton IFl 
Priority Tgr 

(G26) NU218 

Any 
Reserved Q 
Available 

Yes 

1. G ate storage address to 
unit req bus and Qx via 
address modifier (Adr 
gate to adr modifier 

NU222) 
2 . Gate 9 bit mark and 5 

b it 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) 

5, Reset IF 1 response 
counter NU220 

6, Allow the reset of IFl 
bus va lid during next 

''°'' ~ 

Sheet 3 

BCU response 
is genera ted by 
IF 1 resp cycle 
trigger 

I 

Continue to 
increment 

response 
counter 

Prior reg 

sequence 
complete 

Wait for a low speed 
reserved Q to become 
available 

As determined by in pr i 
sample of a l I Q busy and 
reserved triggers , N T437. 
CCC and in pri control 
status shou ld agree 

(3/ 68) 5 - 404 (2 of 4 ) 



Storage Request 

Generate "Cha n 
X Advance 11 and 
send with 11 Accept" 
to Chan X 

See Diagram 
5- 407 Chan 
Store/ Fetch to 
EMS/ MWS 

From CCC 1 or 3 
prior ity tgr (see 
5- 407, sheet 1) 

Yes 

Shee t 2 

c 

Ton IFl " Accept" 
and Send to Cha n 

(G28) NU221 

Ton CCC 1 or 3 
Input Priority Tgr 

NU22 1 

In Pri Resp Tgr 
is Off 

Request Input 
Pri to a Rsvd 
Q 

Yes 

Degele In Pri 
Request 

NU22 1 

1. Set IF 1 In Pri Resp T gr 

No 

(G27 ) NU222 
2. Set IF l Data Gate 

(G29) N U222 

Chan req enters 
Q input priority 

IF 1 data ga te 
i ngates store data 
from chan 

Yes ounter status 3. Reset IFl Accept Tgr 

Ton Re lea se 
Request 

Sheet 4 

afte r t emp res 
o nl y 

(G28) N U22 1 

This is not Lo 
Chan Rt n for 
IF 1 

Th is is no t 
Rsv Resp for 
Temp Rsv 

Deer Lo Q 
Avai l Ctr 
(E24- 25) 

NU3 15 

Retain Priority 
Tgr Off 

1. Reset CCC 1 or 3 In Pri 
Request Tgr 

2 . Reset I F l Pri Tgr (G26) 
3. Degate Ad r, Mark, Key 

and Store G ates to Req Bus 
4 . Reset IFl Resp Cyc le 

G23) NU2 18 

DIAG RAM 5 - 404 START 1/0 LO W SPEED C HA N NEL (SHEET 3 OF 4) 

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

SP 
Dega te " BCU 
Resp" to Chan X 

N U240 

Reset Req 
Sync Chan X 

NU240 

In Pri 
Response Off 

Reset IFl In Pri 
Resp Tgr 

(G27) N U222 

Reset Resp/ Re I 
Pri T gr Cha n X 

N U240 

Ton Chan X lntlk 

(H22) NU255 

Wai t for Store 
or Fetch 
Complete from 
Out Pri 

Yes 

c 

Ton Chan X 
Rtn Req T gr 

Dia gram 
5- 407 
Sheet 3 

(H29) N U264 

Yes 

Chan X Rtn 
Resp Tgr 
Off 

Condition 
Rtn Req to 
Out Pri 

c 

Yes 

NU264 

Diagram 5- 407, Sheet 4 

No 

No 

to rage 
Cyc ling 
Complete 

IFl ret 
intlk ctr 
c ounting 

I 

See D iagram 
5- 407, Sh 4 
11 Chan Return 
from Q " 

) 



Storage Re turn 
Re lease Seque nc e 

Set Chan Advance 
Tgr NU262 
Send to 11 Advance" 
Channel 

No 

No Action 

Set Chan X Error 
Sample Tgr 

NU262 
Send to 11 Error 
Sam le" Channel 

Chan X Lo 
Return Cond 

Set Lo Return 
Iner Latch 

NU234 

1. 

2. 

3. 

4. 

5. 

6. 

5- 407, Sheet 4 

Ox Has 
Outgated to 
the Unit 
Return Bus 

Reset Chan X lntl k 
(H22) NU264 
Set CCC l Rtn Buff 
Data (Note) NU228 
Set IF l Rtn Buff 
Error NU228 
Reset Chan X Rtn 
Req 
Set !Fl Rtn lntl k 
Tgr (F25) NU230 
Iner Rtn lntlk Ctr 

NU230 

l. Reset Chan X 
Error Sample 

N ot Rel ease 
Request 
Cond 2. Reset Chan X 

\F l In Pri 
Response Off 

Iner Lo Q Ava il 
Ctr 

(E24- 25) NU 3 15 

Reset IF l Rtn 
lntlk Ctr 

NU23l 

G 

Sheet l Sheet 2 

Advance 
NU260 

Reset IF l Rtn 
lntlk Tgr 

NU230 

e ease a 
Q Register 

Note: Information set into the CCC l return buffer is 
unconditi o nall y gated to the cha nnel vi a the SDBO. 

DIAG RAM 5-404. START 1/0 LOW SPE ED CHANNE L (SHEET 4 OF 4) 

Yes 

Sheet l 

Release 

(H28) NU262 

Ton Chan X 
Re I ease Sync 

NU240 

Ton Chan X 
Resp/ Rel Pri 
Tgr 

NU240 

Chan X 
Release Cond 

NU247 

Chan X 
Lo Cond 

NU3 19 

Ton IF l Release Lo 
Gate NU316 
Toff Chan X Rel ease 
Tgr 

No Further Action 
(Th is Cond Shou ld 
Not Exist wi th 
"Chan End") 

SIO Gate 
not On 

Not Mpx 
Reserve 

Gate 

Deer Lo In 
Use Ctr 

(D25 - 28) NU3 15 

No 

Ton Re lea se 
Request 

(C27) NU3 18 

Send Re I ease 
Request to In 
Pri 

Ton Rel Pri T gr 
{Rel Resp to 
CCC ) 
(A08 ) N T466 

Release Ox 
Tgr is On 

Toff Qx 
Reserved T gr 
(A- H02) 
NT424- NT43 1 

CCC Receives 
Release 
Response 
from In Pri 

Ton Re l Resp 
Tgr 

NU218 

Toff Rel ease 
Request 

(C27) 

"Allow low 
release" NU322 
{not temp 
reserve cond) 

NU318 

Shee t 3 

Gate "rel resp11 

to CCC 

11 Qx 11 is the highest 
numbered reserved Q 
(re lease "from the 
bottom"); Qx re lease 
tgr gates turn off of 
Qx reserved t r 

Yes 

Deer Lo Q 
Rsvd Ctr 

Deer Lo Q 
Avail Ctr 

NU315 

NU315 

No 

No Action 

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



SIO Seque nce 
Accept Storage Requests 
Dete rmine Sub- cha nne l 

Not CCC 
manual or 
DC gate 

SIO, Select Chan 0, 
a nd 1/0 Adr From 
CPU, NU 171, NUlBO 
and NU250 

l 
CPU Ga te 
Act ive 

I 
Gate 1/0 Adr 
(Via UAB) and 
Select to C han 0 

J 

.,....,....,.,......_.~N_o1?\0~;erlock 
Prio r seque nce 
incomplete 

Yes 

Ton SIO 
Sync Tgr 

NU 175 

I 
Ton SIO 
Busy Gate 

(C23) NU l75 

I 
Ton SIO 
Inte rlock 

(C25) NU l76 

l 
Allow Tof of 
SIO Sync Tgr 

l 
Ton Allow 
SIO Tgr 

See Diagra m (C24) NU 176 

5-408 ~ 
1~-------·Y_e_s_/i< ls th is a n 1PL 

Ga te 240ns 
Pulse to Cha nne ls No 
( IFl ) 

NU173 

No 

' Se l Sub Chan 
in Oper 1 Li ne 

Rising 
NU25 

No 

G a te SIO to 
IF I (Channe ls) 

NU17 1 

Stora ge Request 
from Cha n 0 

NU13 1 

Yes 

Yes 

Sheet 2 E 
or 3 

Sheet 3_y 

No 

No 

Yes 

No 

Chan 0 
Resp/ Re l 

Pr i Tgr 
Off 

Yes 

Not Cha n 0 
Re l in 
Process 

..... 

IF I Resp 
Cyc Off 
NU2 18 

Yes 

Set Request 
Sync Cha n 0 

NU239 

Highe r 
Priority Sync 

Tgr O n 

No 

ln Pri Resp 
Latch O ff 

Yes 

Set Chan 0 Resp/ 
Rel Pri T gr 

NU239 

l . G e nera te Chan 0 Resp 
Gate NU239 

2. Ton IF 1 Resp Contro l 
(G22) NU2 18 

3. Iner !F l Resp Counte r 
NU2 19 

4, Ton IF l Resp Cyc le 
Latch (G23) NU2 18 

Gate ' BCU 
Response ' To 
Cha n 0 

NU239 

Objectives: 

1. Accept SIO from CPU a nd generate ' a llow SIO ' to sta rt sequence in cha nne l 0 . 
2. Process stora ge requests fo r contro l words during SIO sequence . 
3. Send ' BCU response ' and 'Accept' to the c ha nne l for eac h storage request sequence. 
4 . Ga te re lease a nd cond it ion code to CPU. 
5 . Det ermine if a se lector or mu ltipl ex sub- c ha nne l is in opera t ion . 

1. Ga te storage address to 
unit req bus a nd Qx via 
address modifie r (Adr 
gate to odr mod ifie r 

NU222) 
2 . Ga te 9 bit ma rk and 5 

bit key fie lds to unit req 
bus a nd Q x 

3. Encode cha nne l sourc e 
adr and ga te to SS 
port ion of O x 

4 . Gate sto re condi t ion bit 
to Q x (if sto re op) 

~ . Reset IF l response 
counter N U22 1 

~ · Allow the reset of IF 1 

0 >-+------Yes 

bus va lid during next eye 

J_ 
When Bus Va lid is 
O ff, Ton CCC 1 or 
3 Pri Request 

(AlO) NU221 

~Ye--<,6 
____.0 

Continue I ~ 
stepping IF 1 

T of Sto rage Req 
Latch Chon 0 (Set 
for Sim 1/0 Op 
Only 

NU254 

Enter Code For Ox ~ 
a nd CCC 1n 3- Cycle No 
Uni t and Li nk Dato 
Skew Pi pes 

NT585, NT438 

Gene rate Chon 0 resp ctr IF l Pri 
Tgr O ff 

No Chan Send 
C PU 1 Re lease ' 

IF I 

Yes 

Ga te ' Re lease 1 

to CPU 

NU170 .. 
SIO from CPU 

Inact ive 
NU17 1 

Yes 

l. Reset SIO lnt lk 
NU l76 

2 . Reset Allow SIO 
3 . Reset S10 Busy 

G ate 

No 

A 

Storage Request 
Cond 

NU254 

Sheet 3 

DIAG RAM 5- 405 . START 1/0 MU LT IPLEXOR CHAN NEL (SHEET l O F 3) 

5- 405 ( 1 of 3) (3/ 68) 

A Q rsvd for 
low spd op 
is avai la ble 

1. Ton IF 1 Bus Va lid 
(G25) NU220 

2. Reset IFl Resp 
Ctr I 

Ton IFl Pri 
Tgr 

NU2 18 

(G26) NU2 18 

__ No--<~)>~erved 
_f Q Ava il 

PSCE Hardstop Cond ition ! 
Set CCC lntlk Ck Latch 
NU22 l (CE Pane l E35 Yes 
"CCC Control" ) 
Genera te 11 Ha rdstop 
PSCE," NT 199 and 
NT242, to stop PSCE 
Clock a nd to set the 
Inte rna l Mac hine Ck Tgr 
NT244 ond NT205 

Wait fo r a Q 
(reserved for low spd 
ops) to become 
ovoilob le 

As determined oy 1~n pri 
sample of a ll Q busy a nd 
reserved tgrs N T437 
CCC a nd in pr i controls 
should agree 

I 
Ton IFl Accept 
Tgr; Ga te 
' Accept 1 to Chon 
(G28) NU22 l 

Doto, which fo llows adr 
3 cyc les late r, is gated 
to uni t req bus by 
un it pipe , a nd from UR 
bus (to Ox) by the 
link pipe. 

c 
Sheet 2 



CCC Request - Return Sequence 
Q Release Test end Counter Update 

No Action 

Reserve Response 
is Off 

Deer Lo Q 
Avail Ctr 
(E24, 25) 

Note I NU3 15 

Chon Lo 
Cond IF I 

Ton Re lease 
Request 

(C27) NU318 

This is not a 
Re l Resp 
Cycle 

Send Re l R"'1 
to In Pri 

Ton Rel Pri and 
Send Re l Resp 
to CCC 

NT466 

Re lease O x 
Tgr ls O n 

Toff Ox 
Reserved 
(A- H02) 
NT 424-NT 43 1 

Ton Rel 
Resp La tc h 

NU2 18 

Reset Rel 
R"'1 Lotch 

Note l : When o Q is released ofte r a temp reserve, 
the low- 0-ovoi loble counter hos two 
decrement c ircui ts active simultaneously; 
however the counter only dec remented by 1. 

DIAG RAM 5-405. START 1/0 MULTIPLEXO R CHANNEL (SHEET 2 OF 3) 

n ri R"'1 CCC I 
or 3; See Diagram 
Chon Store/ Fetch 
to EMS/ MWS 
(Diog 5-407) 

Release Q 
ofter temp 

Reserve 
Response 
Off 

Deer Lo Q 
Rsvd Ctr 

(E22, 23) NU3 15 

Deer Lo Q Avail 
Ctr 
Note 1 

(E24, 25) NU3 15 

Send R"'1 to 
Input Priority 

Diagra m 
5- 407, Sheet 4 

From CCC pri 

Yes 

Yes tgr (5- 407, 
Sh I) 

Resp from In 
Pri Degotes 
In Pri Req 

IF I Pri Tgr 
On 

Set IFI In Pri 
Resp Lth 

(G27) NU222 

Reta in Pri O ff 

1. Reset IF l Pri T gr 
2. Degote Adr, Mork, Key 

and Store to Req Bus 
3. Reset IFl Resp Cycle 
4 . Rese t In Pri Req 
5. Drop BCU Response 
6. Allow Req Sync to 

Reset 

J. Reset In Pri Resp 
Lth 

2. AllowChonO 
Resp/ Rel Pri 
Reset 

Set IF 1 Doto 
Ga te Tgr 

(G29) NU222 

This tgr ingates SDBI 
from c hannel; on output 
from the 3- cyc le unit 
data skew pipe gates th 
data to the unit req bus. 

No Action 

Re lease 
response 
from in pri 

Set ChonO 
Advance tgr 

No 

Set Error 
Sample Tgr 
ChonO 

NU253 
NU253 

Gate 
'Advance 1 

to Chon 0 

Wait for Next 
Storage Request, 
Selec tor Sub 
Cha nne l Li ne to 
Rise , o r a CPU 
Re lease 

Sheet I 

Obiectives : 

1. Enter the cha nne l (CCC) request in input prio ri ty. 
2. Dete rmine if a Q re lease is necessary because the 0 reg was 
temporori ly reserved. 
3. Decrement the low- 0 - reserved a nd ava ila ble counters accord ingl'' · 
4. Return data and/ or request errors to the cha nne l whe n output 
priority signa ls the store or fetch is complete. 

ChonO Resp/ 
Re l Pri O n 

Ton ChonO 
Inte r lock 

Stora ge 
Cyc ling 
Compl ete 

NU255 

oit for store or 
e tc h complete 
rom out pri 

No Action 

Generate ChonO 
Lo Rtn Condition 

NU251 

1. Degate Rtn Req 
2. Reset Cha nO Interlock 
3. Set CCC I Rtn Doto Buff 

N U228 
4. Set CCC I Rtn Buff Errors 

NU228 
5. Set IFI Rtn lntlk Tgr 

(F25) NU230 
6. Step Rtn lntlk Ctr 

NU230 

Reset Error 
Sample and 
Adv once T grs 

NU253 

Toff IFl Rtn 
lntl k Tgr and 
Reset Rtn 
lnt lk Ctr 

Diagra m 5-407, 
Sheet 3 

Yes 

Ton Chon 0 
Rtn Req Tgr 

Chon 0 Rtn 
Resp Tgr Off 

Condition 
Rtn R"'1 
to Out Pri 

NU255 

No Action 

Set Lo Rtn 
Iner Latch 

NU234 

IFJ In Pri 
Resp Off 

Not Re l 
R"'1 Cond 

Iner Lo Q 
Avai l Ctr 
(E24,25) 

NU315 

End operation 
condition 

Yes 

To determine if 
a decre ment 
condition exists 

c 

Diagram 5-406 Diagram 5-407 
Sheet 4 

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



Reserve and Temporary Reserve Requests 

CCC Counter Updating 

Sneet l 

A 

Chan 0 In 
Opn Latch 
Off 

Chan 0 is 
a Mu lti plexor 
Chan 

Ton Chan 0 
Op In Sync 
Tgr 
(H25 I NU252 

Gate ChanO 
Mpx Rsv 
Sync 

SIO Gate 
o r Sync T grs 
Off 

Wait 

Rsvor~ Yes I 

~anfn 
Operation 
Signal Rising 
(Note 2) 

Other Chan 
Op Ending 
Can Make a 
Q Avai lab le 

Tgr set by exc lusive 
OR of 'SSC in op' 
line with ' c han 0 in 
op' tgr output 
(Note 2 ) 

"Allow Low 
Reserve 11 

(No te 1) 

, 

Reqor/ NU322 

No 

To n Chan 0 
Mpx Rsv Gate 
(H23) 

NU252 

Yes 

No 

Temp 
Reserve 
Necessary 

Yes 

Set Chan 0 In 
Operatio n T gr 

(H24) NU254 

Not Re l 
Lo Ga te Arero In Use and Yes 

Lo Q Rsvd Ctrs 
Equal and 

< 3 

No 

Reset Chan 0 
Op In Sy nc 
Next Cyc le 

NU252 

Reset Mpx 
Rsv Latch 

NU252 

Ine r Lo In use 
Ctr 

(D25-28)NU3 15 

1 
Assign O x 
from Top 

She et l 

Ton Ox 
Reserved 

N ote 1: The temporary reserve gate ci rcuitry is 
used to start a non- temporary Q 
reserve sequence when the mu ltiplexor 
channel reserve gate is on; this is only 
a design convenience . 

N T 424-NT 43 1 

Note 2: Because a ny one o f four sel sub-cha nne ls 
can contro l the ' SSC in op' line, the 
Chan 0 op sync tg r is turned o n by the OE 
o nly when the SSC in op line firs t becomes 
active, and when it f i na lly goes inactiv e. 

DIAGRAM 5-405 . START 1/ 0 MU LTI PLEXOR C HANN EL (SHEET 3 OF 3) 

5-4 05 (3 of 3) (3/ 68) 

Sheet l 

Increment Low­
Q - Ava i I Ctr 

Latch O n 

Lo Q Rsvd 
Ctr = 0 

Yes 

No 

Lo Req uest 
Cond IFl 

Rsv 
Request or 

Rsv Response Latch 
(C21,C26) 

NU316 

No 

Ton Temp 
Reserve Ga te 

( Note 1) 
(F22) NU3 16 

Ton Rsv Req 
Latch 

(C26 ) NU3 17 

,._ Wait 

Rsv Resp No 
Latch Off 
NU223 

Yes 

G ate Rsv 
Req to In 
Pri 

Wai t 

• 
O ne or More No 
Q ' s Avai l 

Yes 

Not Wait ing 
for SC In 
One Q 

Wait O ne Cyc 

• 

Unit Return Cyc le 

Na 

Ton Rsv Pri 
Tgr (AO?) 

NT466 

In Pri Sends 
' Reserve 
Response' to 
CCC 

Yes 

• 

Objectives: 

1. Reserve a Q (if none are reserved) for any mpx c hannel storage request during 
SIO. 
2. Reserve a Q for the durat ion of a se lector sub- c hannel 1/ 0 opera t ion . 
3 . Reserve a Q temporari ly for multipl ex sub- channe l storage requests if no Q 
is reserved (for low speed) when request is received. 

Pre fetch 
2 mode 

Temp Reserve 
Gate is On 

Not Release 
Request Cond 

IFl In Pri 
Request Off 

Ine r Lo Q 
Ava il Ctr 

(E24,25)NU3 15 

Ton Reserve 
Response Latch 

NLJ223 

Rsv2 T gr2 

No 

Reset Rsv 
Req Latch 

Iner Lo Q 
Rsvd Ctr 

(E22,23) NU315 

Yes 

Wait 

Yes Low­
Q - Avai l 
Ctr = 0 

No 

No 

2 

Storage 
Request 
Cond 

NU254 

Yes 

D 

Sheet l 

Turn Off 
Temp Reserve 
Gate 

N U3 16 



Diag 5-405 Sheet 2 

R 

Sub Chan In 
Operation 
Fal ling 

NU252 

Chan 0 In O pn 
Tgr is O n 

(H25) NU252 

Ton Cha n 0 Op 
In Sync 

(H25) NU252 

Begin Release 
Q Sequence 

1. Ton Re lease Chan 0 
Tgr (H28) NU253 

2. Tof Chan 0 In Opn 
Tgr 

Ton Rel Sync 
Tgr Cha n 0 

NU239 

Ton Resp/ 
Re l Prio rity 
Tgr 

NU239 

Generate Chan 0 
Release 
Condi t ion 

NU247 

1. Ton IFl Rel Lo 
Gate N U3 16 

2. Tof Chan 0 
Re lease T gr 
(H28) 

DIAG RAM 5-406. MU LTIPLEXOR SE LECTOR SUB- C HANNEL RESE RVE/ RE LEASE 

'Al low low reserve' 
NU322 (Not temp 
rsv cond) 

Yes 

Decrement Lo­
Q - Rsvd Ctr 

(E22- 23) NU315 

No 

No Action 
Decrement Lo­
Q-Avai I Ctr 

(E24- 25) N U3 15 

Objectives: 

1. Rel ease a reserved Q 
2 . Turn off cha nnel 0 opera tion 
3. Decrement lo in use, lo Q ava ila b le and lo Q reserved counters. 

1. Ton Release 
Request 
(C27) NU3 18 

2 · Allow Rel Lo 
Gate to Reset 

Send Rel Req 
to In Pri 

Ton Re lease 
Priori ty Tgr 

(AOB) NT466 

Release Q x 
Tgr is On 

Tof Qx Reserved 

NT424- NT431 
(A- H02) 

CCC Receives 
Re I ease Response 
from In Pri 

Ton Re l Resp 
Tgr 

NU2 18 

Tof Release 
Request 

(C27) NU3 18 

No Action 

Ga te ' Rel ease 
Response 1 to 
CCC 

11Qx11 is the hig est 
numbered rsvd Q 
(release from the 
bottom); Qx release 
tgr ga tes turn off of 

x reserved t r 

Decrement Lo 

In Use Counter 

(3/ 68) 5 - 406 



CCC\ + 3 \n 
Pr i Request 

Yes 

, ----
1 

I 

C PE Request is Granted 
Inpu t Prio rity thi s Cycle 
CC C gets Input Priority 
Resp nex t Cycle because 
store Co nfli c t Enable 
will be Off 

The CCC Request 
con Use the Unit 
Req uest Adr Bus 
to En ter the Q 

N o 
Act ion 

Ton CCC 1+3 p,; 
(In Pri Granted 
to CCC) 
(A IQ) NT455 

Gate CCC l + 3 Adr, Mork, 
and Key to Unit 
Req Bus 

NT463 - NT466 

Ass ign O x 
from Rsvd 

1 . Gate Unit Request 
Bus Adr, Mork, Key 
to Ox 

(A-HI ) N T496- NT511 

2. Ton Ox Busy 
NT424-NT431 

3. Tof Assign Ox from 
Rsvd 

NT435 - NT437 

No 

Ton Ox Store and Full Bits 
NT706 - NT742 

In pri resp to 
CCC sets \Fl 
in pri response 
tgr 

Store Bit on 
!Fl from 

I Se lec ted Channel 

- ---4 - - - -
~~~~~~~~~~ I .--~~~_.~~~~, 

Encode Ox Link ; Ton l ink Bits Encode Ox l ink; Ton link Bits 
4 , 2 , l of Li nk Pipe Pos l I Taff Bits 4, 1 o f Unit Pipe 
Unit Req Bus Skew Doto [ Posl Un it Req Bus Skew Doto 

N T485, NT590 N T485, NT586 

N ext Cyc le Shi ft 
Pos 1 to Pos2 

N ext Cyc le Shi ft 
Pos2 to Pos3 

Gate Unit Req 
Bus Data to Ox 

Cyc le 
Delay 

I 
I - ___ t ____ 

Request is 
to MWS 

N ext Cyc le Shift 
Pos I to Pos2 

Nex t Cyc le Sh;ft 
Pos2 to Pos3 

Gate CCC I + 3 
Data ta Uni t 
Req Bus 

A Ta Sheet 2 

DIAGRAM 5- 407. CHAN NEL STO RE/ FE TCH TO EMS/ MWS (SHEE T I O F 4) 

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

BSM now 
selected as 
result of 
thi s r 

Enter Input Priority 
Load Request in Ox 
EMS Request Output Priority 

Store or 
fetch 
requests 

Re- enter 
ou tput 
priority 

Yes 1- ---------

1- -- - - - - 1 - - ----- , 
I Wai t One Cyc le I 
I_ - ---- - - -- - -- - - - ' 

I. 

2 . 
3. 

4. 

O x Decode 
EMS A Box X 

Ton EMS Sel Tgr Box X 
(N I0- 17) NT953 - NU01 2 
Se nd Se l to EMS Box X 
Perform EMS Adr Bus 
Che c k 

N T953 - NU01 2, NU039 
Ton EMS Busy T gr Box X 
(PI0-17) N T953 - NUO 12 

Tof a ll EMS Output 
Priori ty T grs tha t Requested 
Storage BSM X EMS 

1. Load Source/ Sink in Ox 
NT620 - NT655 

2 . Gate Storage Adr to 
Ox Primary Decoder 

NS931 - NTl63 
3 . Ton Ox Active Bit 

NT704 - N T739 

1 . T of Qx Primary Decode 

Block T gr 
NTI 18 - NTl58 

2. Toi Ox Loop 

Block Tgr 
(Kl-8) NT851 - NT874 

No 

Ton EMS O utput 
Priori ty Tgr O x 

No 

(J 1-8 ) NT798 - NT80 I 

Chon X Enters Out Pri 
NT802 - NT804 

No 

No 

Se lect O x EMS Bus (Line) 
NT806 - NT808 

No 

G a te O x to EMS Bus (Li ne) 
( Ll -8) NT847 - NT866 

Previous 
Cycle 

No 

1. Ton Loop/ Blo ck Tgr O x 
(K 1-8) NT85 1 - NT874 

2 . Ton EMS Ox G ate T gr 
NT876 - NT911 

3 . To n EMS O x Dato Tgr 
(Ll-8) NT876 - NT911 

4 . Ton Pr imary Dec Block 
Tgr Ox (Block B;1) 

NTI 18 - NT 158 
5. Tof EMS Ou t Pri Tgr Qx 

NT798- N f801 
6 . G ate Qx Adr , Mark, Key 

to EMS Req Bus 
NT876 - N T91 I 

Load SS/ Li nk Address 
for Ox into Deskewing 
Buffer NT875 
G ate SS Buff Adr to 
3/ 4 ~s EMS 

1 . Ton Address Block T gr 
O x (one cycle ofter Ton 
of EMS O x Gate Tgr) 

NT916 - N T934 
2 . Tof EMS Ox Gate Tgr 
3 . Tof Store Req Tgr Ox 

Objectives: 
~onnel request in to input priori ty . 
2. Establ ish CCC input priority to the q ue ue . 
3 . Assign request to a Q from rese rved pool . 
4. Encode uni t a nd li nk 3 cyc le pipes. 
5. Load storage req uest into 0 and turn on contro l bi ts. 
6 . Enter EMS request into output pr iority a nd obta in output 
priority . (See sheet 2 for M WS reque st) 
7. Select EMS, BSM a nd outgate address info . 
8. Outgate 0 data to EMS or MWS bus 3 c yc les a fte r address 

informa tion . 

1. Channel Source Adr is 
Encoded from 1 of the 8 
Channe l Re l/Resp lines 

NU246 

EMS bus 
dev ice 
decoding 

Wa it Unt il 
BSM is 
Avai lable 

I EMS Fl FO Decoder 

No 
Act ion 

A Ox Link Adr is 
Encoded and Sent to the 
BSM ; the Li nk Ide ntifies 
the Correct Q for Fe tc h 
Data or Error Returns 

No 

(Wo;t) 

Ton Store 
Request T gr O x 

NT707 - NT7 42 

Tof Full Bi t Ox 
. NT707 - NT742 

- - - - - - - -~----------, 

To Shee t 2 

To Complete 3 Cycle Data 
Outga te Sequence (for 
bo th store or fetch) 



MWS Request Ou tput Priori ty 

3 C ycle Seque nce 

To - from 
the MSCE 

(Wait) 

MWS O(X) Box(X) 
Available Line 

From 
Sheet I 

BSM X Busy 
Tgr Off 

N U032 I 

BSM X Decode in Qx 

Send "MWS Box X HSB 
Reserve" to the MSCE 

N UO 13-N U036 

Wait for "MWS Box X 
Available" from the MSCE 

---0-(X_)_M_W_S_M_e_m_o-~-----~-+----------------_, 

Ava ilab le (line) 

N otes: 

No 
- -----« CCC 1+3 Store 

No 
Act ion 

Tof Ox Ful I Bi t 
NT707- NT742 

\.The MWS se lect trigger does not se lect the BSM . The storage 
address is decoded from SAB in the MSCE; the MSCE se lects the 
designated MWS BSM . 

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

Ton MWS Out Pri Tgr Q x 

(J l-8) NT764- NT767 

Chon X Enters Out Pri 
NT772- NT774 

No 

No 

Select Qx MWS Bus 
N T77 6-N T77 8 

Ox Primary Decode 
MWS BSM X 

l . Ton MWS Select 
Tgr BSM X 

(Ll0- 13) NUOl3-NU036 
2. Perform MWS Adr 

Bus Check 
N U050- N U054 

3. Ton MWS Busy 
Tgr BSM X 

(MI0-13) NUOl3- NU036 

Mem for MWS BSM 
X not Available 
(BSM Busy O n) 

Tof All MWS 
Output Priority Tgrs 
that Requested Mem 
BSM X in MWS 

Objectives: 

l. Send reserve to the MSCE for on MWS BSM. 
2. Enter request into outpu t priority when MSCE returns 'BSM ava i la ble : 
3. O utgate address information a nd ca use BSM se lect (by the MSCE). 
4. Perform 3 cycle seque nce to outgate da ta to MWS (o r EMS) for both store and fetch. 

MWS FIFO Decode 
NT847- NT870 

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

NT81 7 

I. Ton Loop/ Block Tgr Ox 
(K l-8) NT851-NT874 

2, Ton MWS Ox Gote Tgr 
NT877- NT912 

3. Ton MWS Qx Data Tgr 
(Ll -8) NT877- NT912 

4. Ton Primary Dec Block 
T gr Ox NT 118- NT 158 

5 . Gate Adr, Mork, Key to 
SAS from Q x 

NT877- NT912 
6. Gate Ox S/ S- Link Adr to 

SAB end MSCE 
NT679-NT68 I 

I. Ton Adr Block Trigger ( 1 
Cycle ofter MWS Ox 
Gate Tgr 

NT916-NT934 
2. Tof MWS Ox Gate Tgr 
3. Tof Store Request Tgr Ox 

Re-ente r 
out pri 

3 Cycle Sequence Counter to 
Outgote Qx Doto to EMS 
or MWS Bus 3 Cycl es ofter 
Address informat ion 

From 
Sheet 2 

Cont inue 3 Cycle Sequence 

Yes 

Gate Doto A• B Ox to 
Doto Out Bus E M.5 

NT880- N T915 

Gate Dato A• B Ox to 
Doto Out Bus MWS 

NT880- NT91 5 

Ton Doto Skew 
Tgr I Ox 

Ton Doto Width 
Tgrl Ox 

NT91 7-NT935 

l . Tof Counter Ox 
a . Tof Adr Block Tgr 
b . Tof Data Skew 1 

Tof Data Skew 2 
d, Tof Doto G ate Tgr 

Tof Data Width 1 

2 . Tof EMS Doto Tgr Qx 

3. Tof MWS Doto Tgr Qx 

NT876-NT935 

Wait for EM.5 
or MWS Advance 
See Sheet 3 

(3/ 68) 5- 407 (2 of 4) 



EMS or MWS Re turn from Storage 

EMS A Return 

.--------,-- - - - - -
EMS Advance 
Signal 

Ton EMS A 
Advance 

(F l 7) NT520 

load EMS A SS Pipe Posl Bits 
0-5, Ad v, Sto, Pty, Trnsps, PV 

(FS - 14) NT554 - NT558 

No 

No 

Pipe Posl 
Adv On 

Decode EMS A SS P;pe 
Posl l ink Ox Bits 3 - 5 

NT560 

l oad EMS A SS Pipe Pos2 Bits 
0-5, Ad v, Sto 1 PV, Adr Check 

NT554 - NT558 

No 

No 

Decode EMS A SS Pipe Pos2 
(Qx) L;nk S;ts 3 - 5 

Gate EMS A 
Doto to Ox 

NT56l 

NT56l 

Ton Ox 
Full B;t 

NT707 - NT742 

No 
Action 

EMS 
Cycle 
8 

MWS Adva nce is I 
1 bit in zero I 
pos it ion of S/ S I 
Adr re turn I 

MWS Return 

Ton MWS 
Advance T gr 

(G 17) NT524 

EMS 
Cycle 
9 

EMS 
Cycle 
10 
Dato 
Avoilob le 
ot PSCE 

Load MWS SS Pipe Posl Bits 
0 - 5, Sto , Pry, Adr Check 

No 

(GS -14) N T542 - NT546 

No 

No 

No 

Decode MWS SS Pipe 
Posl Link Ox Bits 3 - 5 

NT547 

Gate MWS Ret 
Dato to Ox 

NT547 

Decode Link 
Ox MWS Ret 
ss s;13 - 5 

NT525 

Ton Ox 
Full Bit 

NT707 - NT742 

Fetch Request 

Load MWS SS Pipe Pos2 
Bits 0 - 5, Sto , Adr Check 
Doto Check , PV 

1 Do to Check and Protect 
1Vio lote ( PV) Arrive 

NT542 - NT546 

No 

No 

Decode MWS SS Pipe Pos2 
Link Ox Bits 3 - 5 

Gate MWS Ret 
Errors to Ox 

NT550 

N T550 

I about 1 Cycle ofter S/ S 
I and Enter Pipe Pos 2 
I Directly 

No 
Action 

DIAGRAM 5-407. CHANNEL STORE/ FETCH TO MWS/ EMS (S HEET 3 OF 4) 

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

S/ S 
Return 
Cycle 

Doto 
Ret urn 
Cycl e 

Error 
Return 
Cycle 

Objec tives: 

1. Decode S/ S to determine which Q regi ste r fu ll ·bit to tum on. 
2. Decode S/ S one cyc le late r to determine which Q regi ste r 
receives returning data . 
3 . Decode Q register control bi ts to generate store or fetch 
return signal. 

Fetch 
Operat ion 

Fetch 
Complete 

Chon X 
Decoded 
in Q x 

Chon X Fetch 
Req not in 
other 0 

Y;s 

c 

No 

ASFH 

Ox Gate 
Tgrs Off 

Chon X 
Decoded 
in Ox 

To Diagrams 
5-403, 5- 404, 
ond 5- 405 

Onl y Active 
and Ful I 
Control tors 
on in Ox? 

All Cont rol 
Triggers On 

Store 
Operation 

Store 
Compl e te 



Channel Return from Queue Objectives: 

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

From Diog 5-403, 5-404, 
and 5-405 

2. Obtain output priority for use of the unit return bus from Qx to the CCC. 
3. Send o response to the CCC . 
4. Send a store signal only when returning errors. 
5. Gate address errors, data errors, SP violation, invalid odr, or fetched data to the CCC. 

No 

No 

No 

1 Store complete' 
or 'fetch complete' 
decoded in out pri 
and gated to CCC 

Chon X Return 
Req From CCC 

NU264 

Qx Decodes 
Chon X NT627 

Ton Qx Return 
Request Tgr 

NT692-NT700 

Store Request 
Tgr Qx Off 

---------------~ 
Qx Loop Block 
Tgr Off (KOl-08) 

No 

Ton Unit Rtn 
Out Pri T gr 
Qx (JOl-08) 

NT826-NT829 

"Store-fetch 
return 11 

NT706 

Wait One 
Cycle 

------~-------. 

Chon X Return In 

Qx Decodes 
Chon X 

Select Qx 
Unit Return 
Bus (Line) 

- - - --, 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

----i I 
I I 
1--1 
I I 
I I 
I 
I 
I 
I 

__ J 
I 
I 
I 
I 
I 
I 

--" 
NT837-NT846 

Gate Out Qx to 
Unit Return Bus 

NT852-NT870 

Ton Chon X 
Response T gr 

(M19-28) NT830 

"CCC priority 
trigger 11 

Unit return 
bus device 
decode 

Unit Return 
FIFO Decode 

NT847-NT870 

Send "Chon X 
Response" to CCC 

Ton Store Return 

Tgr CCC 
(M30) NT831 

Ton Unit Rtn 
Bus Block T gr 

l. Ton Loop Block 
Tgr Ox 

(For< 1 Cycle) (Kl-8) NT851-NT874 

NT830 2. Ton Unit Rtn Ox 
Gate Tgr 
(Ll-8) NT880-NT915 

3. Ton Primary Decode 
Tof All Unit Block Tgr Ox 
Rtn Out Pri 
Tgrs (8) 4. 

NTl 18-NT153 
Tof Unit Rtn Output 

NT826-NT829 Pri Tgr Ox 
NT826-NT829 

Block Unit Rtn 
Out Pri Clock 
(I Cycle) 

NT826-NT829 

Not Log Out, 
Display, or 
Loop Mode 

Tof Qx 
Active Tgr 

NT704-NT739 

Yes 

No 

One Cycle after Ton of 
Unit Rtn Gate Tgr Qx 

Reset Control 
Register Qx 

NT620-NT762 

l. Ton Address Block T gr Qx 
NT916-NT954 

2. Tof Unit Rtn Qx Gate Tgr 
NT880-NT9l 5 

l. Ton Data Skew T gr l Qx 
N T9 l 6-N T935 

2. Ton Data Skew T gr 2 Ox 

.---------------...- -------
This three-cycle counter, which 
outgates data to the EMS or 
MWS bus for other operations, 
is not blocked for this operation 
because the counter circuit 

reset is needed 

Data Width Tgr l 
Qx Off 

Ton Data Gate 
Tgr Qx 

N T9 l 7 -i'IT935 

Ton Data Width 
Tgr l Qx 

NT917-NT935 

This is not 
a 2. 5 µs 
EMS Req 

l. 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 

2. Tof EMS Data Tgr Qx 
3. Tof MWS Data Tgr Qx 

NT876-NT935 

I Send 11 Store Return 11 

to CCC 

To D iog 5-404 Sheet 4 

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

Gate fetch data 
and/or address errors, 
SP chk, and in val id 
adr to CCC circuits 

NT880-NT915 

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



-------..------
Refer to 
MC Diagrom 
5- 507 

SJO Flow Chart I 
Continues in I 
Para I lei with I 
I PL Functions 

DIAGRAM 5-408. 

5-408 (3/68) 

IPL from MC 

NU173 

Ton SIO 
Sync Tgr 

NU175 

See Ton of SIO Sync Tgr on Sheet 1 of 
SIO Flow Chart: 
High-Speed Channel Diagram 5-403 or 
low-Speed Channel Diagrom 5-404 or 
Mpx Channel Diagram 5-405 

Ton I Pl Tgr 

NU173 

INITIAL PROGRAM LOAD (IPL) 

Ton 
IPL Ctr 
Tgr 0 

Ton IPL 
Interlock T gr 

Ton I PL 
Ctr Latch 0 

Ton IPL 
Ctr Tgr 1 

Ton I Pl 
Ctr Latch 1 

--T 

I 

Objectives: 

1. Show the generotion of the 240 ns I Pl pulse to channel. 
2. Show the tie-in of IPL to the start 1/0 flow charts. 

Gate 240 ns 
IPL Pulse to 
Interface (IFl) 

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. 

1240 ns Counter 

L 

' -- - - - - __,_ 

Tof IPL Tgr 

• 

IPL 
Line from 

MC is Down 

Yes 

Tof I Pl 
Interlock Tgr 

No 



Set Condition 
Code 10 (K26) 

NU354 

Ton Condition 
s;t 0 (K27) 

NUJ54 

Start 1/0 SC 
Unsuccessful 

Condition Codes 

00 - Cmd Accepted 
OJ - CSW Stored 
10 - Busy 
11 - Not Available 

Ton Auto Reset 1 
Ton Auto Reset 2 
Ton Auto Reset 3 

NU352 

Ton Auto Reset 4 
Tof Hold Errors Tgr 
TofAuto Reset 1, 2, 3, 4 

NU352 

Set Condition 
Code I I (K26) 

NU354 

Ton Gote CC (J28) 

NU353 

Next TO Ton 
Release (J29) 

NU353 

Tof Sel SC Sync 
TofSel Tgr 
Tof Sel Lth 
Tof Gate CC 
Tof Release 

Wait 1 cycle and turn 
on fetch A tgr 2 (N33) 

NU401 

DIAGRAM 5-409. START 1/0 STORAGE CHANNEL (SHEET I OF 3) 

Ton Chan 6 Sync T gr 
NU350 

Yes 

Ton SC Select Tgr (J25) 
NUJ51 

Set UnH Sel Tgr (J26) 
NU353 

Tof Block CAW Fetch 
NU365 

Ton Start 1/0 Accept 
NU360 

lnh ibit Fetch Req Off 
NU363 

Bring Up Fetch Cond 
NU390 

Ton SC Q Req to In Pri 
Ton Fetch Tgr I (M38) 

NUJ91 
Ton Mod;fy Tgr 

NU392 

Not Readdress 
Model (K32) 

NU370 

Ton Inhibit CW Fetch 
NUJ63 

Ton Fetch A Tgr I (N32) 
NU400 

Ton Fetch A Left (N34) 
Tan Fetch A R;ght (N35) 

NU404 

No 

Ton Fetch Lth l 
Ton Fetch Tgr 2 
Tof Mod;fy Tgr 

NUJ92 

TofFetch Tgr I (M38) 
NU391 

Fetch Tgr 2 On 
In Pri Resp, SW Mode 

NUJ92 

Ton Q Link VaBd Tgr I 
Ton Q link Bits Pipe 1 

NU406 

Ton Fetch Lth 1 
Tof Fetch T gr 2 

NU392 

CW Fetch On 
NU401 

Ton Q Link Valid 2 
NU406 

A Reg Empty 
NU404 

Not Data 
Response Pipe 1 

NU381 

Not Data 
Response Pipe 2 

NUJ81 

Yes 

Storage Channel Select 

Set UAB 1 Ck T gr (DJ2) 
NU351 

T errninote 
Immediate (K36) 

Preparing to fetch 
chonne I address word 
(CAW) from MWS. 

--- -r--- ---------., 
1 See Chart : 
I SC Store/Fetch 1 

L - ~~ E_M~~M.:'.': - - - ~ 

Control word fetch 
performed in single 
word mode 

Diagram 5-425 

Obiectives: 

1. Check for channel ovoilabil ity, 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 1/0 is unsuccessful. 

Q L;nk Val ;d 2 
NU406 

Ton Request Data 
Response (K41) 

NU407 

Ton Data 
Response Pipe 1 

NU381 

Ton: Dato Resp Pipe 2 
NU381 

A Full Tgr 1 
NU402 

T of: Req Doto Resp 
NU407 

Fetch A Left } N U404 
Fetch A R;ght 

Ton Doto Resp Pipe 3 
T of Data Resp Pipe 1 

NU381 

Tof Fetch A T gr 1 (NJ2) 
NU400 

Q Link Valid l 
NU406 

Next TO Tof Fetch A Tgr 

Tgr 2 Q Unk Vol;d 
Tgr 2 (NJJ) 

Gate Decoded Q Link 
from Q link Pipe Pos 2 
to Out Pr i to Req Doto Rtn 

Gate Doto to A Reg 
.NU386 

1 Gating CAW from Ox to 
1 the SC A register 

Reset CAR • Key Req 
NU385 

~---~----~----- --~-------~ 

Yes 

Gate A Reg to 
Key and CAR 

NU385 

Ton Doto Resp Pipe 4 
Tof Doto Resp Pipe 2 

NU381 

Yes 

Yes 

Ton Data Resp Pipe 5 
Tof Data Resp Pipe 3 

NU381 

Reset: 
Fetch Tgrs 

NU400 NU401 
Full Tgrs 

NU402 NU403 
Fetch Tgrs A and B 
left and Right 

NU404 
Q Link 

NU405 NU406 
Req Dato Resp 

NU407 

Ton Data Resp Pipe 6 
Tof Data Resp p;pe 4 

NUJBI 

Bring Up CAW Valid 
NU364 

Ton CCW Fetch 
NU360 

Ton Data Resp Pipe 7 
Tof Data Resp Pipe 5 

NUJ81 

Tof Inhibit CW Fetch 
NU363 

Sheet 2 

A Reg 0-3-Key, 
8-28-CAR 

Set Dato Check T gr 
NU3n 

Ton Control Check 
NU364 

?tore CSW 

Ton Block CAW Fetch 
NU365 

Bdng Up Mod SAR by SW 
NU394 

5-409 ( 1 of 3) 



Sheet 1 

Tof Inh ibit CW Fetch 
NU363 

Bring Up Fetch Cond 
NU390 

Ton SC Req In Pri 
NU391 

Ton Fetch Tg r 1 
NU392 

Ton Mod ify Tgr 
NU392 

Ton Inhibit CW Fetch 
NU363 

N ot Fetch Rig ht Word 
NU 41 5 

Ton Fetch A Le ft 
Ton Fetch A Right 

NU404 
Ton Fetch A Tgr l 

NU400 

N o 

Fet ch Condition 
N U39 1 

Tof Fetch T gr 1 (M38) 
Tof SC Q Req to 
In Pri N ext TO 
Tof Fe tch Lth I 

NU392 

Ton Fe tch Tgr 2 
NU392 

Gote SAR Mod 
Lth to CAR Req 

N U395 

Ton Q Link 
Vo lid T grs (L40) 
Ton Q Link Bits 

NU406 

Tof Fetch Tgr 2 
N U392 

Ton Request Doto Resp 
Bring Up SC Req 
Doto from OX 

NU407 

N o 

Yes 

Ton Dato 
Response Pipe 1 

NU38 1 

T of Req Doto Resp 
NU407 

T o f Fetch A Le ft 
Fetch A Righ t 

Ton Doto 
Response Pipe 2 

N U381 

Reset SAR and 
T Cnt Registers 

NU385 

Set Op Reg from 
bi ts 0-7 o f A Reg 

N U385 

Tof Fet ch A Tgr I (N 32) 
Q Link Va l id Tgr l 

Sheet 3 

D 

See Chod "SC Fetch/ 
Store to EMS/ MWS 

Gote CAR Req to SAR 
NU385 

Drop Fetch Condit ion 

Tof Modify Tgr 
NU392 

Wait l Cycle end 
Ton Fetch A Tgr 2 

Wait I Cycle and 
Ton Q link Val id 2 
Tra ns Q Link Bits 
to Pipe Pas 2 

See Cha rt "SC 
Return from Q ". 

Ga te Doto to A Req 
NU386 

Reset Op Re9 
NU385 

Nex t TO Tof Q Line 
Va lid Tgrs O ne Cycle 
later Tof Q Link 
Va lid Tgr 2-

Chai n Da ta will 
be off dur ing 1st 
CCW ofter a 
reset condition 

No 

Reset SAR Register 
NU385 

CAR reg contains 
the storage oddress 
of the CCW 

Se t Program Che ck 
NU434 

Diagra m 5- 425 

CCW I gated fro m 
O x to SC A Reg 

DIAG RAM 5- 409. START 1/0 STORAGE CHANN EL (SHEET 2 O F 3) 

5 - 4 09 (2 of 3) 

Tof Doto Pipe 1 
Ton Data Pipe 3 

NU381 

G a te A Req to SAR 
Bits 8-28 
Bits 46-63 to T Cnt 

N U385 

Tof Dato Resp Pipe 2 
Ton Resp Pipe 4 

NU381 

Ton TIC Latch 
NU433 

Tof CCW Fe tch T gr 
N U360 

Tof Data Resp Pipe 7 
N U366 

Ton Release (J 29) 
NU353 

Tof Inhib it CW Fe tch 
NU363 

Se! Chon 6 O ff 
N U1 72 

Tof Se! 
Chon 6 Sync 

N U350 

Tof SC Select Tgr 
N U35 1 

Tof Un it Sel 
a nd G ate CC 

N U353 

T of Re lease (J29) 
N U353 

Sheet 3 

Ob ject ives: 

l. Perform CCW fetch , for 1st CCW, using a ddress in CAR for fetch a ddre ss. 
Command specifies a posit ion or position and skip opera tion. 

2. Increment CAR by 8 bytes (1 double word) for next' CCW or PAW 
3. Gate CCW into a Q and then into the "A" reg ister for d ist r ibution 

to other storage channel registe rs. 
4. Check for type of operation. This opera tion is set up to fe tch a PAW. 
5 . Re lease CPU, PSCE wil l process operation. 

Wa it l Cyc le a nd 
Tof Fetch A Tgr 2 
Q Link Val id Tg r 2 

Yes 

I CCWJ should not conta in I a TIC opera t ion 

Tof TIC Latch (K35) 
N U433 

Reset Flog Reg 
NU385 

Tof Doto Resp Pipe 3 
Ton Data Resp Pipe 5 

N U381 

Set Flog Reg from 
Bi ts 32-36 of A Reg 

N U385 

Reset Fetch T grs 
N U400 NU401 

Fetch A Left and Right 
Fetch B Left and Right 

N U404 
Q link Valid Tgrs 
Req Dato Resp T gr 

N U407 

T of Dato Resp Pipe 4 
Ton Doto Resp Pipe 6 

NU381 

Yes 

Channel End Off 
N U361 

Ton Trans Doto 
N U369 

Ton Gate CC 
N U353 

T of Doto Resp Pipe 5 
Ton Doto Rasp Pipe 7 

N U366 N U381 

Tof Doto Resp Pipe 6 
NU381 

Tof CCW Va lid 
N U364 

Yes 

Set Doto Ck T gr 
N U377 

Set Contro l Ck 
N U364 

Tof Start 1/0 
Accept (J 27) 

NU350 

Bring Up CCW Valid 
N U364 

Terminate Immed iate 
Off (K36) 

Tof Inhibit 
CW Fetch 

N U363 



Yes 

Go to Sense Op 

Yes 

No 

Go to Read Skip 

No 

Invalid Op 

Set Command Reject 
and Unit Check 

If Channel is Working, 
Execute Terminate 
Immediate. Channel 
not Working, Store CSW. 

l Cycle Later 
Ton Fetch A Tgr 2 

NU401 

Ton Command Reiect 
NU435 

Ton Unit Check Tgr 
NU435 

No 

Sheet 2 

CSW lntlk Off 
NU362 

Ton PAW Fetch (M33) 
NU360 

Bring up Modify 
SAR by SW 

NU394 
Bring up Fetch Cond. 

NU390 

Ton SC Q Req 
Ton Fetch Tgr l 

NU391 
Modify Tgr 

NU392 

Ton Inhibit CW Fetch 
NU363 

Ton Fetch A Left 
Ton Fetch A Right 

NU404 

Ton Fetch A Tgr I 
NU400 

Tof SC Q Req 
Tof Fetch T gr I (M38) 

NU391 

No 

Ton Q link Valid Tgr l 
Ton Q link Bit Tgrs 

NU406 

CCWl should contain 
o Pas, Pos/Disp, or 
Sense Op, 

See Chart "SC Store/ 
Fetch to EMS/MWS" 

I Cycle Delay 
Ton Fetch Tgr 2 
Toi Modify Tgr 

NU392 

Drop Fetch Condition 
NU390 

Ton Program Check 
NU434 

I Cycle Delay then 
Trans Q Link Tgrs 
to Pipe Pos 2 - - ----- __ .__ _ _:_ ____ _, 

Ton Req Data Response 
NU407 

No 

Ton Data Resp Pipe l 
NU381 

Gate Data to 
A Register 

-- _T ___ -------.., 
1 See Chart "SC l 
1 Return from Q" I l ____________ .J 

Decode Q Link Pipe 
2 and Gate Req to 
Out Pri for Doto 
Return from QX 

NU407 

Qx - A reg, A 
reg contains a PAW 

NU386 

Ton Data Resp Pipe 2 
NU381 

Ton Full Tgr I 
NU402 

T of Req Data Resp 
NU407 

T of Fetch A Left 
Toi Fetch A Right 

NU404 

Reset LCNT-PAR 
and Disp. Req 

NU385 

No 

Position Mode (J34) 
NU432 

Gate L Cnt Refi 11 
NU385 

Toi Fetch A T gr I (N32) 
Toi Q Link Vol id Tgr I 

NU400 

Ton Doto Resp Pipe 3 Wait l Cycle then 

Ton Data Resp Pipe l Turn Off Fetch A Tgr 2 

NU381 Toi Q Link Valid Tgr 2 
NU402 

DIAGRAM 5-409. START 1/0 STORAGE CHANNEL (SHEET 3 OF 3) 
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1 Gate A Reg to L Cnt 
I Refill, LCntRefill_.. 
I L Cnt, and Set Disp. 
I NU385 
I 

A Reg 40-47 _..L Cnt 
Refill, 48-61_.., Disp 

Obiectives: 

I. Fetch the PAW (Position Address Word) using the address in the SAR. 
2. Transfer data into a Q, to the 11A 11 register, then bits 8-29 to PAR, 

and bits 48-61 into the displacement field. 
3. Check for valid address, data che'ck, protect check or for a position 

program check. An;yof these will cause terminate immediate. 
4. Go to fetch the next CCW. 

Yes 

Gate A Reg to PAR 
NU385 

Ton Dato Resp Pipe 4 
Tof Data Resp Pipe 2 

NU381 

Ton Data Res Pipe 5 
Ton Data Res Pipe 3 

NU381 

Ton Data Resp Pipe 6 
T of Data Resp Pipe 4 

NU381 

A Reg 8-29 __.. PAR 

D iagrom 5-425 
Bring up 

Ton Inc Length 
NU361 

Ton Channel End 
NU361 

Ton Int Req 
NU361 

PAW Val id (M33) 
NU364 

Data Trans Gate 
ond PAW Volid 

NU364 

Ton Op Complete 
NU369 

Ton Data Resp Pipe 7 
T of Data Resp Pipe 5 

NU381 

Tof PAW Fetch (M33) 
NU369 

T of Trans Data 
NU369 

Toi Modify SAR 
By SW 

NU394 

Op Comp on and 
Doto Trans Off and 
Channel End Off and 
CSW lntlk Off 

NU369 

Ton CCW Fetch 
NU360 

Tof Inhibit CW Fetch 
NU363 

Bring up Modify 
SAR by SW 

Inhibit Fetch 
Req Off 

NU394 

NU363 

Yes 

Fetch Condition 
NU390 

Tof Dato Response Pipe 7 
NU381 

Sheet 2 

Control Position/ 
Displacement 

NU432 

Ton Position with 
Displacement (J35) 

NU359 

Ton Position 
Mode (J34) 

NU359 
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SC lnpri 
Request 

NT458 

Not CCC2 
lnpri Req 

NT458 

Not CCCl anq 
and 3 lnpri 

RequestNT458 

PPE No 
lnpri Req 

NT458 

Yes 

Wait far SC 
in One 0 

NU370 

-
Reserve 
Request 
NT456 

Yes 

Wait far SC 
in One 0 

NU370 

--

No 

~iEReq 
,----~=--~ NT461 

No 

WO 

re 0 
(A19) 

NT451 

Yes One 

Not SC Str 

NT458 

Not SC 
1\eaddress 

Moue (K:J2) 

or More 0 No 
Avail (Al8) 

NT450 

NU370 

[ 
Gate SC Adr, 
Mark, Key and 
Sink Adr to 
Unit Req Bus 

NT458 NT465 

Ton SC Pri 
(lnpri Resp 

to SC) NT458 

Ton Assign 
Ox from Top 

NT440 

rr--1 ---------1 
Ton 
Ox Busy 

NT424-
NT43l 

I 
Tof Assign Ox 
from Top 

NT440 
NT442 

Gate Unit Req 
Bus Adr,Mark, 
Key and Sink 
Adr to Ox 

NT496 NT51 l 

Send Link 
(Ox) to SC 

NT466 

No 
Error 

Hold Qx Off 

Yes 

Tof Control 
Stack Qx 

NT620 
NT762 

J 

C No Further 
Action 

, 
Encode SC 
Ton Bits 4 and 
1 Tof Bit 2 of 
Unit Pipe Pos 1 
Unit Req Bus 
Skew Dato 

NT586 

SC 
Store 
NT458 

No 

Yes 

Rea;;Mode >-N_o....__~ 
(K32J NU370 

Yes 

l 
Encode Ox Link 
and Ton Link 
Bits (4,2, l) of 
Link Pipe Pos 1 
Unit Req Bus 
Skew Data 

NT590 

-~----~ 

f Enter 3 
f--

Objectives: 

l. Enter SC request into input priority, 

2. Assign SC request to 0 from available pool (Ox), encode unit and 
link 3 cycle pipes. 

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

4. Send reserve to MWS BSM , 

5. Tum off control bits. 

t- r 
I Store Request 

l 

Load S/S Bits 
into S/S 

Request NT620 

NT655 

Sheet 2 

I 
Lood Address into 
Primary Decoders 
far Ox 
NS924 NS955 
NT060 NT163 

l 
SC Address 
Valid 

I 
Ton Ox 
Active Bit 

NT704 
NT739 

1 
Nat Lagaut 
or Display 

Ox 

l 
Disable Ox 
SW Off I Position Unit 

I Skew Pipe 

T Enter 3 
I Position Link Tof Primary 

Decade Black 
Tgr Ox 

L 

Link Pipe 
Pos 3 
Decode Ox 

Unit Pipe 
Pos 3 Any 
Bit On 

Gate Unit 
Req Bus Data 
Ox NT593 

NT594 

L Skew Pipe 

Unit Pipe 
Pos 3 Bit> 4, 1 
on Bit 2 Off 

Gate SC Data 
to Unit Req 
Bus 

NT588 

Ton Ox Full 
Bit 

NT707 
NT742 

Hold 
Bit Ox Off 

Tag Bit Ox 
Off 

Active Bit 
Ox On 

Logout or 
Display Tgr 

Off NU827 

EMS 
Ox Gate Tgr 

On 

No 

MWS 
Ox Gate 
Tgr On 

Loop Mode 
Sw On 

NU816 

Tof Active 
Bit Ox 

NT704 
NT739 

Yes 

Ton Ox Store 
Bit 

NT706 
NT741 

Tof Fetch 
Request Tgr 
Ox 

Primary Dec 
Tgrs Ox Are 
on for MWS 

No 

Na 

Primary Decode 
Block T gr Ox Is 
Off 

Reserve BSM 
X in MSCE 

NU013 
NU036 

To MSCE 

Sheet 3 

Are 
Primary Dec 

T grs Ox On far 
EMS A 

Yes 

Is 
EMS Box X 

Bsy Tgr Which 
Corresponds to the Adr 

That Ox Is 
Decoding Off 

Yes 

AS F H 
(i .e Fetch 

Req) 

No 

A S F H 
(i.e. Str Req) 

Yes 

NU815 

l 
Inhibit Outpri 
SW Off 

NU816 

l 
Tof Loop 
Block Tgr Ox 

NT851 
NT874 

r. r Ton Fetch 

Request Tgr l Ox 

+- 1 Ton Stare 
,..•----~ l Request Tgr 

Lox 
Loop Block 
Tgr Ox Off 

Ton EMS 
Output Pri 
Tgr Ox 

NT798 
NT801 

A 

Sheet 2 
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Ton 
EMS Sel Tgr 
BSM X 

NT949 

1 .Send Select to 
to EMS BSM X 

2, Perform EMS 
Adr Bus Check 

Ton 
EMS Qx 
Doto Tgr 

Sheet 

EMS Output 
Pri Tgr Ox 
On 

Not Chan 
0-7 Enter 
EMS Outpri 

NT809 

Not Chon 8 
Enter EMS 

Outpri NT809 

Not Chan 9 
Enter EMS 

Outpri NT810 

Not PPE 
Enter EMS 
Outpri 

NT809 

NT810 

NT811 

SC Hos 
Highest Pri to 
EMS 

NT812 

in Ox 

EMS Outpri 
Tgr Ox On 

Primary Dees 
Decode BSM 
X for EMS A 
in Qx 

Ton 
EMS Bsy 
Tgr BSM X 

NT949 

Mem for 
EMS BSM X 
Not Available 

Tof All EMS 
Priority Tgr Thot 
Requested Mem 
BSM X EMS 

Ton 
Primary Decode 
Block Tgr Ox 

Ton 
EMS Ox 
Gate Tgr 

Tof 
EMS Output 
Priority Tgr 
Ox 

Gate 
Adr Mork 
Key to EMS 

DIAGRAM 5-410. SC FETCH-STORE TO EMS/MWS (SHEET 2 OF 4) 

Readdress 
Cycle 

Ton 
Ox Store Bit 

NT706-NT741 

Tof Fetch 
Request Tgr 
Ox 

EMS Gate 
Ox Tgr On 

Store Bit Tgr 
Ox Off 

SC Reodr 
Mode 

NU370 

SC Decode 
Ox 

Ton 
Readdress 
Tgr Ox 

Data Gate 
Tgr Ox On 

SC Reoddrt"Ss 
EMS 

ReoddrPss 
Adr 

Mode 

Yes 

Reodr Adr 
VoHd 

Gate Readdress 
Bus to Primary 
Decodes Ox 
and Ox Adr 

Ton Primary 
Decode 
Readdress T gr 

Full Bit 
Tgr Ox On 

Sheet 1 

Sheet 3 

D 

Store Fetch 
Deloy SW 
Off 

Fetch 
Request Tgr 
Ox On 

Storage Chon 
Decode Ox 

Gate Link 
Adr to 3/4 
usec EMS 

Wait for Adr 
Return Signal 
to lnpri 

Ton Adr Block 
Tgr Ox ( 1 Cycle 
ofter Turn On of 
EMS Qx Gt Tgr) 

Qx Address 
Block Tgr Is 
On 

Data Width 
Tgr 1 
011 

MWS Data 
Tgr Ox On 

Gate Data Bit A • 8 
Ox to Dato Out Bus 
MWS (Not Used for 
Fetch) NTBBO 

NT915 

Objectives : 

1. SC requ .. t to EMS output priority decoding, 

2. SC to EMS request select BSM' and autgote 
addres5 information, 

3. Three cycle skew counter to outgate Ox dota to 

EMS or MWS bus 3 cycles after address information. 

Store Request 
Tgr Ox On 

Storage Chan 
Decode Ox 

Gate Source 
Address to 
3/4usec EMS 

Tof 
EMS 

Tof Store 
Request Tgr 
Ox 

EMS Data 
Tgr Ox On 

Gate Data Bit A• 
Qx to Data Out Bus 
EMS (Not Used for 
Fetch) NTBBO 

NT915 

No Further 
Action 

Sheet 3 

c 

Ton Data 
Width Tgr 
Ox 

NT917 
NT935 

1 • T of Counter Ox 
a. Tof Adr Blk Tgr 
b. Tof Data Skew l 
c. Tof Dato Skew 2 
d. Tof Dato Gate Tgr 
e. Tof Doto Width 1 

2. Tof EMS Doto T gr Ox 
3. Tof MWS Dato Tgr Ox 
4. Tof SC Readr Tgr Ox 

NT916 NT935 
NT876 NT911 
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Ton 
Store Req 
Tgr Ox 

NT707 NT742 

c From MSCE 

I 
BSM X 

Available 

1 
MWS 
BSM. X Bsy 
Tgr Off 

1 
MWS 
BSM,X Dec 
Ox 

AS F H 

Loop 
Block Tgr 
Ox Off 

J 
Ton MWS 
Output Pri 
Tgr 
NT764 NT76/ 

1 
Not Chan0-7 
Enter MWS 

Outpri NT779 

1 
Not Chan 8 
Enter MWS 

Outpri NT7?9 

I 
Not Chan 9 
Enter Outpri 

NT780 

I 
Not PPE 
Enter MWS 

Outpri NT7?9 

I 
Not CPU 
Enter MWS 
Outpri 

I 
SC Enter 
MWS Outpri 

NT780 

I 
SC Has 
Highest Pri 
to MWS 

1 
SC Dec in 
Ox 

1 

Do 
the Primary 

Dees Decode 
BSM X for MWS 

in Qx 

Yes 

Ton 
MWS Bsy 
Tgr BSM X 

NU013 
NU036 

Mem for MWS 
BSM X Not 
Available 

Tof All MWS 
Priority Tgrs 
That Requested 
Mem BSMX in 
MWS 
NT764 NT767 

DIAGRAM 5-410. SC FETCH-STORE TO EMS/MWS (SHEET 3 OF 4) 
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Ton MWS 
Select Tgr 

BSM X 
NU013 NU036 

Perform MWS 
Adr Bus Check 

NU050 
NU054 

MWS Outpri 
Tgr Ox On 

CPE 
Hi Priority 

to EMS 

Yes 

CPE 
Fetch First 

In 

Yes 

Not EMS 
Access 540 

Not CPE­
EMS Cntr 
Loaded 

Not Set Tag 
to MWS on 
Previous Cycle 

Ox MWS 
BSM Available 

Ton 
MWS Ox 
Gate Tgr 

NT877 
NT912 

Ton Addr Block 
Tgr Ox (1 Cycle 
after Ton of M WS 
Ox Gt Tgr 
NT916 NT934 

Tof 
MWS Ox 
Gate Tgr 

NU912 

Tof Store 
Request Tgr 
Ox NT707 

NT742 

No 

No 

c D 

Sheet 2 Sheet 2 

l 
Ton 
MWS Ox 
Data Tgr 

NT877 
NT912 

Objectives: 

1. Enter request into output priority. 

2. Decode and select MWS BSM,, and 
ou tgate address. 

J 
Ton 
Loop/Block 
Tgr Ox 

INT851 

Tof MWS 
Outpri Tgr 
Ox NT764 

NT767 

Gate Adr, 
Mark, Key 

NT877 
NT912 

l 
Ton Primary 
Decode 
Block Tgr Ox 

NTl 18 
NT158 



EMS-A 
Advance 

Ton 
EMS-A 
Advance 

NT520 

Load EMS A S/S 
Pipe Pas 1 Bits 0 -
5 Adv, Sto Pty, 
Trnsp, PV 

NT554 NT558 

EMS A S/S 
Pipe Pas 1 
Advance On 

NT554 

EMS A S/S 
Pipe Pas 1 
Bit 0 On 

NT555 

1 
EMS A S/S 
Pipe Pos 1 
Bit 1 Not On 

f\ll555 

] 
Not Manual 
Display or 
Stare 

NU796 

] 
Decode EMS 
A S/S Pipe Pas 
1 Link (Qx) 
Bits 3-5 

Ton -------, 
Qx Full Bit I See 1 

N T707 I "SC Return I 
L----!..:N:...:T.:..7 4..::2;...J : from Q" ~ f ----_J_ - - - - -----_J ___ _._ ___ __, 

Tof Load EMS A S/S 
Fetch Req 
Tgr Ox 

l 
EMS A S/S 
Pipe Pos 2 
Bit 2 On 

1 
Gate EMS A 
Return 

Errors ta SC 

Pipe Pos 2 
Bits 0-5, Adv, Sta, 
PV, Adr Check 

EMS A S/S 
Pipe Pas 2 
Adv On 

NT554 
NT556 
NT558 

NT554 

EMS A S/S 
Pipe Pas 2 
Bit 0 On 

NT555 

EMS A S/S 
Pipe Pos 2 
Store Not On 

NT554 

Not Manual 
Display or 
Stare 

NU796 

Decade EMS A S/S 
Pipe Pas 2 Link 
(Ox) Bits 3- 5 

NT561 

Gate EMS A 
Data to Ox 

See 
"SC 

NT561 

from Q" 

T 
EMS 

Cycle 8 

EMS 
Cycle 9 

EMS 
Cycle 10 

Data Avai lob le 
at PSCE 

DIAGRAM 5-410. SC FETCH-STORE TO EMS/MWS (SHEET 4 OF 4) 

f MWS Return 
\.f.S/S Bit Pas 0 Is 1) 

Ton 
MWS 
Advance Tgr 

NT524 

Load MWS S/S 
Pipe Pos 1 Bits 
0-5 Sto,Pty, Adr 
Ck, Pr NT542 

NT546 

MWS S/S Pipe 
Pas 1 Bit 0 
On 

NT542 

MWS S/S 
Pipe Pos 1 
Bit 1 Off 

NT543 

MWS S/S Pipe 
Pas 1 Store 
Off 

NT542 

Not Manual 
Display or 
Store 

Decode MWS S/S 
Pipe Pos 1 Link 
(Ox) Bits 3-5 

NT547 

Gate MWS 
Return Data to 

Ox 
NT547 

MWS S/S Pipe 
Pos 2 Bit 2 
On 

NT544 

Gate MWS 
Errors to SC 

NT550 

r------T­
, See 1 
: "SC Return I 
1 from Q 11 1 

L ______ _! 

Not MWS 
Return S/S 
Bit 1 

NT543 

Not Manual 
Display or 
Store 

NU796 

Decode Link (Ox) 
MWS Return S/S 
Bits 3-5 

NT525 

Ton 
Qx Full Bit 

NT707 
NT742 

Tof 
Fetch Request 
Tgr Ox 

Load MWS S/S 
Pipe Pas 2 
Bits 0-5, Sto,Adr 
Ck, Dato Ck,PV 
NT542 NT546 

MWS S/S 
Pipe Pas 2 
Bit 0 On 

NT542 

MWS S/S 
Pipe Pas 2 
Bit 1 Off 

Not Manual 
Display or 
Store 

NU796 

Decode MWS 
S/S Pipe Pas 2 
Link (Qx) 
Bits 3-5 

NT550 

Gate MWS 
Return Errors 

to Qx 
NT550 

Objectives: 

1. EMS store or fetch return to Ox. 

2. MWS store or fetch return to Qx. 

- ---------, 
1 See • 
: 11 SC Return : 
1 from SC" 
I I 
--------..J 

S/S 
Return 
Cycle 

Doto 
Return 
Cycle 

Error 

Return 

Cycle 
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(sc Request 
\Qata from Qx 

Ton SC 
Request 
NT690 
NT697 

Return 

Tgr 
NT693 
NT698 

SC Request 
Trigger On 

Ton Ox Return 
Request Tgr 

NT692 
NT700 

A S F H 

Qx Loop/ 
Block Tgr 

On 

Not Qx CPU 
Fetch Return 

Unit Return 
Bus Block 
Tgr Off 

Ton Unit Return 
Output 
Priority T gr Qx 

NT826 
NT821 

Not Chan 0-9 
Enter Unit Rtn 
Outpri 

NT840 

Not Chan 8 
Enter Unit Rtn 
Outpri 

NT840 

Not Chan 9 
Enter Unit Rtn 
Outpri 

NT841 

Not PPE Enter 
Unit Return 
Outpri 

NT840 

SC Enter Unit 
Return Outpri 

NT841 

SC Has Highest 
Priority to 
Un it Return 

NT843 

SC Decode 
in Ox 

Unit Return 
Outpri Tgr 
Ox On 

1 
I Fetch 
I Return 

l 

Unit Return 
Qx Gate 
Tgr On 

Logout or 
Display Qx 
Off 

NU827 

Loop Mode 
SW Off 

NU816 

Tof Active 
Bit Qx 

NT704 
NT739 

Error Hald 
Qx Off 

Tof Control 
Stack Qx 

No Further 
Action 

I Qx Selected 
: on First in 
I First Out 
LBasis 

I Check for 
I Any Q l Being Used 

DIAGRAM 5-411. SC RETURN FROM QUEUE 

5-411 

I 
Chon X Has 
Highest Prior 
to Unit Rtn 

] 
Ton SC 
Response T gr 

NT830 

J 
~ 
SC Response 

l 
Ton Unit Return 
Bus Block T gr 
(For ( 1 Cycle) 

NT830 

l 
Tof All Unit Return 
Outpri Tgrs (8) 
NT826- NT829 
Block Unit Return 
Outpri Clock ( 1 Cycle) 

NT826 - NT829 

Ton Doto 
Width Tgr 1 
Qx NT917-

NT935 

l . Tof Counter Qx 
a. Taf Adr Blk Tgr 
b. Tof Doto Skew 1 
c. Tof Data Skew 2 
d. Tof Data Gate Tgr 
e. Tof Data Width 1 

2. Tof EMS Dato T gr Qx 
3. Tof MWS Dato Tgr Qx 
4. Tof SC Readdress Tgr Qx 

NT916 
NT876 

l 
No Further 
Action 

NT935 
NT911 

Obiectives: 

l. SC return request enters output priority. 

2. Complete device and FIFO decode. 

3. Turn off control bits and activate SC 

complete. 

This 3 Cycle Counter 
Which Outgates Doto 
to S toroge for Store 
Ops, Is Not Blocked 
for SC Return Because 
Counter Reset Are· 
Needed 

Ton Adr Block T gr 
Qx ( l Cycle 
ofter Ton of Unit 
Rtn Qx Gate Tgr 

NT916 
NT934 

Tof Unit Rtn 
Ox Gate Tgr 

NT880 
NT915 

Ton Dato 
Skew Tgr 1 
Qx NT916 

NT934 

Tan Doto 
Skew Tgr 2 
Qx NT917 

NT935 

Doto Width 
Tgr l 
Qx Off 

Ton Doto 
Gate Tgr Ox 

NT917 
_bJT935 

1 
I 
I 
I 
I 
I 
I 
I 

1. Ton Unit Rtn Ox Gate 
Tgr NT880 NT915 

2. Ton Primary Dec Block 
Tgr Ox NT118- NT158 

3. Ton Loop e lock T gr Ox 
NT851 - NT874 

4. Tof Unit Rtn Output 
Priority Tgr Ox 

NT826- NT829 

Tog Bit Tgr 
Ox Off 

Gate Fetch Doto to 
SC, and/or Address 
Errors, SPC, and Invalid 
Address 

NT880 
NT915 

EMS 

0 s ~N:.:::o~....J-..i._....._-~N-'-:/o Dot~~gr Ox 

Yes 

Gate Doto Bit 
A B Qx to Data 
Output MWS (Not 
Used for Fetch) 

NT880 
NT915 

Gate Dato Bit 
A • B Ox to Data 
Outbus EMS 
(Not Used for 
Fetch) NT880 

WJl5 



Control Ck 
Gated Off 

NU364 

G enerate Adr 
48 to Q Adr 
Request Bus 

Generate Mork 
0-C Gate Status 
Only to Queue 

NU421 

Gene ra te 
Mork F-F Gate 
CSW Word to Q 
Doto Bus 

NU42 1 

CSW Stored 
Lth Off 
(L32) 

NU363 

Logout Tgr 
Off 

(L34l NU362 

No SC Req 
in Q e nd Mem 
Comp 

Tgr 

Bring Up CSW 
Str lntlk and Sense 
or log or CSW 
Store 

N U362 

CSW Stored 
Lth Off 

N U363 

Fetch Lth 1 
and Store lth 
1 Off 

NU392 

Ton SC Q Req 
Tgr and Store 
Tgr 1 NU391 
Ton Modify Tgr 

N U392 

Next T 0 
Ton Store Lth 
1 

N U392 

Ton 
lnh CSW Log 
Sense Store Tgr 

N U363 

Ton 
Store Tgr 2 

NU392 

lnpri Response 
to SC 

N U458 

Tof SC Q Req 
Tof Store 
Tgr 1 (L38) 

N 91 

Store Tgr 2 
On and lnpri 
Resp to SC 

Start Skew Data 
Pipe 
Ton Ske"N Data 

Pipe 1 N U380 

Tof 
Store Lth l 

CSW Store 

CON Vo lid 
Off 

N U364 

Uni t Selec t 
Tgr On 

(J26 ) N U353 

-Ts;e-cha~t- - ; 
I SC Store/ t 

Fetch to 1 
U_f'1Si~Y?:S_ - J 

DIAG RAM 5- 412 . SC CSW STO RE AND SC LOG OUT 

Work ing Tgr 
Off 

(J30) NU365 

Op Not 
Terminated 

(K37) N U365 

Tof 
Store Tgr 2 

NU392 

Ton 
CSW Stored 
Tgr (L32) 

NU363 

Tof Channel End 
Inc length 
Int Req, Cont Ck , 
Unit Ck Prog Ck 
Pro t Ck 

Tof 
Error Tgr 

NU352 

T of CSW Store 
T gr ond lnh CSW 
Log Sense T gr 

NU363 

CSW Stored 
Tgr On and 
Mem Comp 

NU36 

Yes 

Ton 
Gate Condi­
tion Code 

Ton 
Gote UABI 

(D32J NU353 

Next TO 
Ton Release 
(J29) 

NU353 

Tof 
CSW Stored 
(L32) 

N U363 

NU353 

Ton 
CSW Store 
Tgr (L32) 

NU362 

N o 

1nt Resp Tgr O n 
ond Int Req Tgr 
On 

NU350 

rs;.-Chart - T -
: SC Store/ 1 

1 Fetch to I 

~ E!!'Y!!'"!:.5- -J 

Objectives: 

1 , On an interrupt to store the CSW. 

2. To logout 6 doub l~ords of SC da to 
and store the CSW. 

Logout 

Control Ck 
Tgr O n 

NU364 

SC Disoble 
Log Au to SVV 
O ff 

Ton Logout 
Tgr 

N U362 

Logout T gr On 
and Working Tgr 
Off 

NU365 

Op Term inated 
On 

(K3?) NU365 

Init ialize Log 

Counter at 1 

NU457 

NU363 

G en Adr 304 and 
Iner by OW 
Unti I 6 DW Are 
Stored N U42 5 

NU427 

Set Mark 
Fie ld to F-F 

NU42 1 

Gate Do to to Data 

O ut Bus Using 
Log Cntr to 
Specify Log Wd 
1- 6 NU457 

Ton SC 0 Req 
and Store 

Tgr 1 NU391 

Ton Store 

Lth l NU392 

Logout T gr On 
and Store T gr 
1 On 

NU362 

Ton lnh CSW 
Log Sense 

Store NU363 

Ton 
Store Tgr 2 

NU392 

lnpri Resp to 
SC 

NT458 

Tof SC Q Req 
and Store 

Tgr l NU391 
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Gate LCNT 
Mod Lth to 
LCNT Reg 

NU397 

Objectives: 

1. Insure PAR and SAR are on doubleword boundaries. 

2. Check for non-zero in displacement field. 

3. Transfer store address (SAR) to date portion of the queue 3 cycles after 
fetch input priority is granted. 

4. 3 cycles after 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. 

Fetch 
Tgr 2 On 

NU392 

Unit 
Req lnva I id No 
Adr On 

NU375 

Yes 

Ton Position 
Program Ck 

NU435 

lnh 
Unit Ck On 

Ton 

NU435 

No 

Unit Check 

Tgr NU435 

l 
3 Cycle Delay 
Then Q Will 
Gate in Store 
Adr from SC 
Out Bus 

1 
Gate PAR Mod 
Lth to PAR 
Bring Up Fetch 
Req Response 

NU395 

T 
Start 
Skew Data 
Pipe 

NU380 

Gate SAR 
Mod Lth to 
SAR 

NU395 

5-416 



Position with\ 
Displacemeny 

Not Force 
SW Mode 

NU814 

SAR 
and PAR on No 

DW Bounds Bits'----,.------] 
29 Off ' 

NU370 

Yes 

LCNT 
or LCNT Yes 

Refill or Disp 
Eq to SW 

NU441 

No 

Ton 
Readdress 
Mode (K32) 

NU370 

Ton 
Dato Transfer 
Tgr 

NU360 

Bring Up 
Write Gated 

NU369 

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

NU420 

Yes LCNT 

Not a Position 
with Displacement 
Readdress Op 

r~------<cntr Eq too 
(L2S) NU397 

Wr Pos with Disp 
Fetch Tgr 1 and 
2 Off Skew Dato 
Pipe Off 

1 
Reset LCNT to 
Ones Gate Disp 
to PAR Mod 

NU397 

I 
Gate Refill to 
LCNT NU397 
Gate PAR Mod Lth 
to PAR Reg 

NU395 

r 
Gate Right 
Word On and 
Fetch Tgr l 
On 

] 
Ton Readdress 
lnh Last Fetch 
Ton lnh Fetch 
Tgr 

NU372 

I 
Drop Fetch 
Condition 

NU390 

No 

Bring Up 
Fetch Condi­
tion 

NU390 

..----...... ---...-- --T- - -- - - - ., 
Ton SC Q Req , See Chart • 
Ton Fetch Tgr 1 ; "SC Store/ : 

NU391 , Fetch to I 

Ton Modify Tgr : EMS/MWS" : 
NU392 , ________ .J 

1 Cycle Delay 
Ton Fetch Tgr 2 
Tof Modify Tgr 

NU391 
NU392 

Gate SAR to 
Address Bus 

NU395 

SAR 
Bit 29 On 

or TCNT <8 
( s 4) 

No 

Mod 

Yes 

NU393 
NU443 

Mod 
TCNT by DW TCNT by SW 

NU394 NU394 

1 
Not a Posi­
tion Mode 
Op 

NU359 

Mod 
TCNT by 

DW 

No 

NU394 

Yes 

Mod LCNT 
by DW 

NU394 

r 
Mod TCNT 
by SW 

NU394 

1 
Fetch Tgr 1 
and Modify 
Tgr On 

1 
r 

Gate TCNT 
Mod Lth to 
TCNT Reg 

NU397 

1 
TCNT 16 and 
Mod by DW or 
TCNT 12 and 
Mod by SW 

1 
Ton 1 More 
Fetch 

(JJ9) NU371 

l 
Gate LCNT 
Mod Lth to 
LCNT Reg 

NU397 

DIAGRAM 5-417. SC WRITE POSITION MODE WITH DISPLACEMENT-READDRESS 

5-417 

• 

Objectives: 

1. Insure PAR and SAR ore on doubleword boundaries. 

2. Check for non-zero in displacement field. 

3. Transfer store address (PAR) to data portion of queue 3 cycles 
after fetch input priority is granted. 

4. 3 cycles ofter 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 ofter store address (PAR) is gated to EMS or MWS, 
gate data ta EMS or MWS. 

3 Cycle De lay 
Then Q Gates in 
PAR 8-28 from 
Out Bus Store 

Tgr 2 On 
NU39 

• 
No No Readr 

Gate SAR Mad 
Lth to SAR and 
Bring Up DW 
Fetch Req Resp 

NU395 

Start 
Skew Doto 
Pipe 

NU380 

Skew 
Data Pipe 

5 

No 

NU380 

Yes 

Gate PAR 
Mod Lth to 
PAR 

NU395 

>---~-----'-./Invalid Adr 

Yes 

Unit N 
Req lrn;~I~-· ·0-- ' 

Ad/ 

Yes 

Ton 

Position 
Program Ck 

NU435 

lnh Unit 
Check Off 

NU435 

Ton 
Unit Check 

Tgr NU435 

On 

Yes 



C Position with 
Displacement 

1 
Not Force 
SW Mode 

NU814 

SA 
No and PAR 

.-----~On DW Bounds 
Bits 29 

SAR 
and PAR 

Off 

~ .. ~';:~~-~.>---------~ 
~441 ''"""" a, 

Error l. No~~C:es 
Condition r---~ Valid 

NU364 
Yes 
li--~~~~~~~~~ 

Mod PAR by 
ow 

NU394 

SAR Bit 29 Not 
Equal to PAR Bit 29 
or LCNT or LCNT 
Refill or Disp Equal 
to SW 

I 
Ton 
SW with 20 
(K34) 

NU370 

3 
Yes or More 

Q Avail 

No 

Ton 
Go to lQ 

(A20) 
NU370 

NU370 

No Fetch or 
Store Request 

Ton SW with 1 
Q (K33) 
Tof 9/11 with 2 
0 (K34) 

NU370 

N~ 0 Bit 29 On 
NU393 

Yes 

N~ :54 
U443 

Yes 

Bring Up 
Fetch Left 

Word NU415 

Bring Up 
Fetch Right 

Word NU415 

...... 

Mod PAR by 
SW 

NU394 

No 

Ton Data 
Transfer Tgr 

NU369 

Bring Up Data 
Transfer Gate 
and Read Gated 

NU369 

PAR 
Bit 29 On or Yes 

Tent <4 
NU393 
NU443 

LCNT 
>1 

Yes 

Mod TCNT 
by ow 

NU394 

l 
Mod TCNT 
by SW 

Nll394 

Mod 
TCNT by 

ow 
No 

NU394 

Yes 

Mod LCNT 
by ow 

NU394 

l 
Mod LCNT 
by SW 

NU394 

No SAR 
Bit 29 On 

Yes 

Mod SAR by 
SW 

NU393 

NU394 

Mod SAR by 
ow 

NU394 

-

DIAGRAM 5-418. SC READ PM WITH DISPLACEMENT- NOT READDRESS (SHEET 1 OF 3) 

Objectives: 

1 • Displacement field not zero. 

2. Check PAR and SAR for single or doubleword bo d · un ar1es. 

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

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

SW with 1 or 
20 and Data 
Trans Gate 

Bring Up 9/11 
Mode 

NU416 

Bring Up SW 
Mode Read 
and P with D 

Nl1~7R 

Fetch Counter 1 and 2 
Off and 9/11 1 or 2 Q 
or Fetch Counter 2 Off 
and SW with 2Q On 

Bring Up 9/11 
Fetch Condi-
ti on 

NU416 

Ton SW 
Fetch Tgr 

(MJ6) NU390 

Store Request 
Off 

Bring Up 
Fetch Condi-
ti on 

NU390 

Ton SLUReq 
Ton Fetch Tgr 
1 (M38) NU391 
Ton Modify Tgr 

NU392 

1 Cycle Delay 
Ton Fetch T gr 
2 Tof Modify 
for 

NU392 

Tof No SC 
Req in Q and 
Mem Comp 

Gate PAR to 
Address Bus 

NU395 

Gate Con ten ts of 
Fetch A T gr 1 to (N32) 
Fetch A Tgr 2 and (N33) 
Fetch B Tgr 1 to (P32) 
Fetch B T gr 2 (P33) 

Gate LCNT 
Mod Lth to 
LCNT Reg 

NN401 

NU397 

A 

Sheet 2 

C Sheet 2 

ise;-Cha~t-- -; 

:·sc Store/Fetcli 
1 Fetch to EMS/: 

:.0~~~----.l 

No 

Ton lnh SW 
Pref etch 

NU371 

l 
Tof 1 More 
Fetch (J39) 

NU372 

l 
Gate TCNT 
Mod Lth to 
TCNT Reg 

NU397 

Mod 
TCNT by 

ow 
Yes 

TCNT 

NU394 

5. 16 and Yes 
LCNT 4 SW 

'----.tNo 

TCNT :58 and 
LCNTS:SW or 
TCNT:5 12 and 
LCNT:5 3 SW 

Bring Up SW 
Read P with 
D Lost Fetch 

NU444 

Ton l More 
Fetch 

(J39l NU371 

5-418 (1 of 3) 



Fetch DW 
Ton Fetch A Right 
and Fetch A Left 

Ton Unit 
Check T gr 

NU404 

NU435 

Sheet 

Yes 

Yes 

Sheet 

Step Fetch 
Counter 

NU416 

Ton SW 
Fetch Tgr 

NU390 

Ton SC Q Rea 
Ton Fetch Tgr l 

NU391 
Ton Modify Tgr 

NU392 

l Cycle Later 
Ton Fetch Tgr 2 
Toi Moo;fy Tgr 

Toi SC Q Req 
Tof Fetch Tgr l 
(M38) 

Ton Q Link Valid Tgr 1 
Adr Q Link Tgrs Stage l 
to Stage 2 Set New 
Value in Stage l 
(L40) 

Ton Fetch 
B Tgr I 

(P32 ) NU400 

-Ts;;-c~;;--~ 
I SC Store/ : 

Fetc~ to 1 
1 EMS/MWS L--------J 

Fetch DW 
Ton Fetch B Right 
and Fetch B Left 

NU404 

--;--------, 
I See Chart 1 

No 

Drop SW 
Fetch Condi-
ti on 

NU416 

1 "sc Reh.Jrn 1 

: from Q" ! ..._ _______ ... 

Yes 

No 

Ton Ga to 
IQ 

NU370 

Ton SW with 
IQ 
Ton SW with 
2Q 

NU370 

DIAGRAM 5-418. SC READ PM WITH DISPLACEMENT- NOT READDRESS (SHEET 2 OF 3) 

5-418 (2 of 3) 

Ton Fetch B 
Left (P34) 

NU404 

Advance 
Fetch A or B 
Tgr l to Tgr 2 

NU401 

Ton Fetch 
B R;ght 
(P35) 

NU404 

Gate A 
Register 

NU386 

Ton A Left 
Full 

(N3S) NU404 

Fetch A Right 
On 
(N35) 

Ton A Right 
Full 

(N39) NU404 

A R;ght Full On 
or A Left Full On 
and B Empty 

NU404 

Ton A First 
In 

NU402 

A First In and A Left 
Full On and A Right 
Full On or B First ln 
and B Left Full On and 
B R;ght Full On 

NU411 

No 

Ton Store 
Right Word 
(L37) 

NU412 

Sheet 3 

Objectives: 

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

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

Gate 
Register 

On 
(P34) 

Ton B Left 
Ful I (P38) 

NU404 

Fetch B Right 
On (P35) 

Ton B Right 
Full (P39) 

NU404 

Reset Fetch B 
Left A 
Fetch B Right 

NU404 

B R;ght Full On 
or B Left Fu 11 
On and A Empty 

NU404 

Ton B First 
In 

NU402 

Ton Store 
LW (36) 

NU412 

Start Doto 
Response Pipe 

NU381 

Tof Request Data 
Response 

NU407 

Advance Fetch A 
or Fetch B Tgr 
I to Tgr 2 

NU401 

Decrement 
Fetch Request 
Counter 

NU416 



lnh 9N Store 
Request Off 

NU412 

Bring Up Gate 
SW last Store 
Request 

NU417 

lnh SIN Prefetch 
Tgr On 
(J36) 

NU371 

No fetch Req 
in Q fetch Ctr 
0 NU400 

NU416 

Ton SW Mode 
last Store 

NU371 

Sequence for B 
Same As for A 

Store OW A 
First 

Ton Gate AR 
to R 
Reset A Right 

Full NU413 

Na 

Sheet 2 

Bring Up SC 
Mark Bit to 
Request 

NU421 

Fetch Lth 1 ond 
Store Lth 1 Off 

NU391 

Bring Up Store 
or Fetch Condi-
ti on 

NU391 

Ton SC Q Req 
Ton Store Tgr l 
(L38) NU391 
Ton Modify Tgr 

NU392 

1 Cycle Delay 
Ton Store Tgr 2 
Tof Modify Tgr 

NU392 

Gate SAR to 
Address Bus 

NU395 

Ton lnh Store 
Request 

Taf SC 0 Req 
Tof Store Tgr 1 
(L38) 

NU391 

Bring Up SW 
Store Resp, 
Gate SAR Mod 
Lth to SAR 

NU395 

Start Skew 
Doto Pipe 

NU380 

Bring Up Str DW 
A First or Str RW 
A First or Str DW 
or LW A First 

NU411 

Store Left 
Word A First 

Ton Gate AR to 
L Reset A Right 
Full 

NU413 

----"""T"""------, 
I See Chort "SC I 
I Store/Fetch to I 
'EMS/MWS" I 
I I L _______ _. 

Store Tgr 2 
On 

Ton Position 
Program Ck 

NU435 

Ton Unit 
Check Tgr 

NU435 

Ton Gate AR 
to R 
Reset A Left 
Full NU413 

No Further 

Action 

Yes 

Ton Gate Al 
to L 
Reset A Left 
Full NU413 

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

No SC in Q 
and Mem Comp 

NU384 

Bring Up Readr 
Last Fetch or 
SW last Store 
Comp NU372 

Data Trans 
Gate 

Ton Op 
Complete 

NU369 

NU369 

Tof Data 
Transfer 

NU369 

Obiectives: 

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

2. If this is last store or fetch ~fng up op complete. 

Tof 8 First 

NU402 

Tof lnh SW 
Store Request 

NU412 

Reset Gate and 
B Tgrs On 

NU411 
NU414 

Tof A First 

NU402 

Not DW RW 
LW Store 
Request 

NU412 

Store lth l 
Off 

NU391 

Bring Up 
Store or Fetch 
Condition 

NU391 
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Position with 
Displacement 
Readdress Mode 
Read/Write 

Yes 

Error 
Condition 

No 

No 

Position with 
Displacement (J35) 

Displacement 
=to SW 

Yes 

Ton SW with 2Q (K34) 
NU370 

Yes 

Ton Go To l Q 
NU370 

Ton SW with lQ (K33) 
Tof SW with 2Q (K34} 

NU370 

Bring Up SW Mode 
NU416 

Ton SW Fetch 
Condition 

NU416 

No 

Yes 

Ton Data 
Transfer Gate 

NU369 

Turn Off CCW Valid 
NU364 

Bring Up Data 
Transfer Gate 

NU369 

Bring Up Write Gated 
NU367 

Bring Up Fetch 
Right Word Mod SAR by SW 

NU394 

Yes 

Bring Up Fetch 
Left Word 

No 

NU415 

No 

Mod T Cnt by DW 
NU394 

No 

Mod L Cnt by DW 
NU394 

Mod L Cnt by SW 
NU394 

Yes 

Mod T Cnt by SW 
NU394 

DIAGRAM 5-419. SC WRITE PM WITH DISPLACEMENT - NOT READDRESS (SHEET l OF 3) 

5-419 (1 of 3) 

Objectives: 

l. Displacement field not zero. 
2. Check PAR and SAR for single or double word boundaries. 
3. Modify PAR and SAR by single or double word. 
4. Check conditions for fetching right or left word of double word. 

Mod SAR by DW 
NU394 

Mod PAR by SW 
NU394 

Ton SW Fetch T gr 
NU390 

Bring Up Fetch • 
Condition 

NU390 

Ton SC Q Req 
Ton Fetch T gr l (M38) 

NU39l 
Ton Modify Tgr 

NU392 

l Cycle Delay 
Tof Modify Tgr 
Ton Fetch Tgr 2 

NU392 

Gate SAR to 
Address Bus 

NU395 

Tof No SC Reg In Q 
and Mem Comp 

NU384 

Gate T Cnt Mod Lth 
to T Cnt Req 

NU397 

Mod T Cnt by SW 
NU394 

T Cnt $ 12 
NU443 

Bring Up SW Pos 
Last Fetch 

NU444 

SW Write 

Ton 1 More 
Fetch Tgr {J39) 

NU37l 

Yes 

Mod PAR by DW 

NU394 

Sheet 2 

----r------ ---, 
I See Chart SC Store/ : ! Fetch to EMS/MWS 1 

L-----------j 

Fetch T gr l and 
Modify Tgr and 
not Readr 

Advance Contents 
of Fetch A Tgr l 
or Fetch B Tgr l 
to Fetch A Tgr 2 
or Fetch B Tgr 2 

Ton lnh Sw 
Pre fetch T gr (J36} 

NU37l 

NU40l 

Sheet 2 

No 



Sheet l 

Step Fetch 
Request Counter 

NU416 

Tof SW Fetch 
Tgr (M36) 

NU390 

No 

Ton Fetch B Tgr I 
NU400 

Sequence for S 
some as for A 

Ton Fetch A T gr l (N32) 
NU400 

No 

Tof SC Req. 
T of Fetch T gr l (M38) 

NU39l 

Gate SAR Mod 
Lth to SAR 

NU395 

Ton SW Fetch T gr (M36) 
NU390 

Yes 

Ton Un it Check T gr 
NU435 

No Further 
Action 

Ton Go to 1 Q 
NU370 

Ton SW with l Q 
Toi SW with 2 Q 

NU370 

Pipe Stage I 
Trans Q link 
Lths to Pipe 
Stage 2 (L4l) 

No 

Ton Fetch A Right 
NU404 

Yes 

Ton Fetch A Left 
B Left 

NU404 

T of Fetch for 
A Register 

Ton Fetch A left 
NU404 

NU406 

Ton Request Dato 

Response (K4 l) 
NU407 

Ton SC Request 
Dato from Ox 

NU40l 

' r- -- ----------1 
1 See chart 11 SC I 
I Return from Q" I L ____________ _J 

NU400 

Drop SW Fetch Condition 
NU416 

No 

Yes 

Ton SW Fetch Tgr 
NU390 

Store Request Off 

Sheet l 

DIAGRAM 5-419. SC WRITE PM WITH DISPLACEMENT - NOT READDRESS (SHEET 2 OF 3) 

No 

Fetch A Right On 
NU404 

Ton A Right Full 
NU404 

A left or Right 
Full and B Empty 

Ton A First In 
NU402 

B First In 

Gate A Register 
NU386 

Fetch A Left On 
NU404 

Ton A Left Full 
NU404 

Sequence for B 
Some as for A 

No 

Ton Data Check Tgr 
NU377 

Obiectives: 

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

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

Start Data Response Pipe 
NU381 

T of SC Request 
Data Response 

NU407 

T of Fetch A or 
Fetch B Tgr 2 

NU401 

Decrement Fetch 
Request Counter 

NU416 

No 

No 

Fetch B Left On 
NU404 

Ton B Left Full 
NU404 

Gate B Register 
NU386 

Fetch B Right On 
NU404 

Ton B Right Full 
NU404 

B Left or Right 
Full end A Empty 

Sheet 3 

Bring Up OW Gate 
NU41 I 

PAR Bit 29 Off 
NU393 

Not Pos with Disp 
end L Cnt = I 

Ton Store SW 
NU412 

Bring Up OW 
Right Wd Left 
Wd Store Request 

NU412 

Sheet 3 

Ton B First In 
NU402 

A Left Full or 
A Right Ful I On 

Bring Up Right Word 
Left Word Gate 

NU411 

Ton Store Right Word 
NU412 

Pos with Oisp and 
L Cnt = J or lnh 
Pre fetch T gr 

Ton Store left Word 
NU412 

5-419 (2 of 3) 



,.---------- ---,- --
: See Chart "SC Store/ 1 
, Fetch to EMS/MWS I 
L- ----------_J 

1. 

2. 

3. 

Sheet 2 

Bring SC Mark 
Bits to Req 

NU421 

Fetch T gr 1 and 
Store Tgr 1 Off 

NU39l 

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 T gr 2 
Tof Modify Tgr 

NU392 

Ton lnh SW 
Store Request 

NU412 

Gate L Cnt Mod 
to L Cnt Req 

NU397 

Gate PAR to Address Bus 
NU395 

No 

Gate PAR Mod Lth to PAR 

Bring Up SW Store Response 

Start Skew Dato Pipe 

Tof Store Tgr 2 
NU392 

Yes 

Skew Doto Pipe 1 On 

Tof lnh SW 
Store Req and 
Store DW or RW or LW 

NU412 

Bring Up Store RW A 
First or Store LW A First 

NU411 

Bring Up Gate SW 
Last Store Tgr Line 

NU471 

lnh SW Prefetch T gr 
NU371 

No Fetch Req In Q 
and Fetch Counter~ 0 

NU400 NU416 

Ton SW Mode Last Store 
NU371 

NU395 

NU395 

NU380 

Store T gr 1 On 
or L C nt ~ 1 and 
Write with P and D 

NU397 

Bring Up Write with 
Disp Black SW Store 

NU397 

Bring Up Gate 
Disp to PAR 

NU397 

Reset L Cnt to Al I Ones 
NU397 

l Cnt f to 0 

Gate Refi 11 to l Cnt 
NU397 

Gate PAR Mod 
Lth to PAR 

NU395 

DIAGRAM 5-419. SC WRITE PM WITH DISPLACEMENT - NOT READDRESS (SHEET 3 of 3) 

5-419 (3 of 3) 

No 

Ton Gate 
A Right to Right Reset 
A Right Full 

NU413 

Objectives: 

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

No 

No Yes 

Store Right Wd A First 

Store Left Wd A First 

Ton Gate 
A Right to left Reset 
A Right Full 

NU413 

Ton Gate 
A left to Right Reset 
A Left Ful I 

Na 

NU413 

A Left Ful I and 
A Right Fu 11 Off 

Tof A First 
NU402 

B Left Full or 
B Right Full On 

Ton B First 
NU402 

No 

Tof Fetch B Tgr 2 
NU40l 

Sheet 2 

No 

Na 

Tan Gate 
A Left to Left Reset 
A left Full 

NU413 

Na SC In Q 
and Mem Camp 

NU384 

Bring Up SW Last 
Store Complete 

NU372 

Data Trans Gate On 
NU369 

Ton Op Complete 
NU369 

Tof Data Transfer 
NU369 



Ton Allow Data 
Transfer (K31) 

NU369 

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

Yes 

Bring Up Data 
Trans fer Gate 

NU369 

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

Ton Sense Store Tgr (L33) 
NU362 

lnh Sense CSW 
Store T gr Off 

Fetch Lth 1 and 
Store Lth 1 Off 

NU391 

Ton SC Q Req 
Ton Store Tgr 1 (L38) 

NU391 
Ton Modify Tgr 

NU392 

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. 

Ton lnh CSW 
Log Sense Store 
Ton Store Lth 1 

NU363 NU392 

----.--- -- -- -----, 
' See Chart "SC Store 1 , 

L _:~~ .!~ :~:_;~'.'.:'.'.~ _J 

DIAGRAM 5-420. SC SENSE OPERATION 

Transfer Original 
T Cnt Minus 8 
Bytes to T Cnt Req 

NU397 

Ton Store T gr 2 
Tof Modify Tgr 

NU392 

Tof Store T gr 1 ( L38) 
Tof SC Q Req 

No 

NU391 

Start Skew Data Pipe 
NU380 

Tof Store Lth 1 
NU391 

Tof Store Tgr 2 
NU392 

Ton Sense Stored Tgr (L33) 
NU363 

Objectives: 

1. To store eight bytes of sense data. 

Tof Sense Store T gr 
Tof lnh CSW Log 
Sense Store 

NU362 NU363 

Sense Stored T gr On 
and No SC in Q 
and Mem Comp 

NU363 NU384 

Ton Op Complete 
NU369 

Tof Allow 
Data Trans (K31) 

NU369 
Tgr Tof Sense 
Stored T gr ( L33) 

NU363 

Ton Auto Reset 1 
Ton Auto Reset 2 
Ton Auto Reset 3 

NU352 

Ton Auto Reset 4 
Tof Hold Error Tgr 
Tof Auto Reset 1, 2, 3, 4 

NU352 

Condition Codes 

00 - Cmd Accepted 
01 - CSW Stored 
10 - Busy 
11 - Not Available 

DIAGRAM 5-421. SC TEST CHANNEL 

Sel eel Storage Channel 
NU350 

Yes 

Ton Select 
SC Sync Tgr 

NU350 

No 

Objectives: 

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

No 
~-----J Other SC Instructions 

Ton Select Tgr (J25) 
NU351 

Unit Select Tgr Off (J26) 

NU353 

Ton Gate CC (J28) 
NU353 

Gate CC to CPU 

Ton Release Tgr (J29) 
NU353 

Select SC 
from CPU Down 

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

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

Yes 

NU354 

Ton CC Bit 0 (K27) 
Tof CC Bit 1 (K26) 
(CC= 01) 

NU354 

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

NU354 



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 

Tof CC Bit 0 {K27) 
Ton CC Bit 1 {K26) 
cc= 10 

NU354 

Select Storage Channel 
NU350 

Ton Select Sync 
NU350 

Ton Select Tgr (J25) 
Next TO Ton 
Select Latch 

NU351 

Ton CC Bit 0 (K27) 
Ton CC Bit 1 (K26) 
cc= 11 

Yes 

Yes 

Yes 

NU354 

Ton Gate CC (J28) 
NU353 

Gate CC to CPU 

Next TO Ton Release (J29) 
NU353 

Sel SC Line Down 

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

NU353 

DIAGRAM 5-422. SC HALT 1/0 - SC NOT WORKING 

5-422 

Ton 

DIAGRAM 
5-425 

UAB I Check (D32) 
Terminate 
Immediate (K36) 

Ton Unit Select 
NU353 

See Chart CSW Store 

Condition Codes 

00 - Cond Accepted 
01 - CSW Stored 
10 - Busy 
11 - Not Available 

Objectives 

To terminate the current operation and set the appropriate condition code. 



Gate EMS A 
Errors ta SC On 

EMS A Prat Check On 

Yes 

No 

Ton Fetch Protect Ck 
NU376 

Gate EMS B 
Errors to SC On 

EMS A Prot Check On 

Yes 

Ton Protect Check 
NU436 

Ton Position 
Protect Check 

NU436 

lnh Unit Check Off 
NU435 

Ton Unit Check T gr 
NU435 

DIAGRAM 5-423. SC PROTECT CHECK AND POSITION PROTECT CHECK 

Objective: 

To gate error returns from EMS and MWS to storage channel. 

Gate MWS 
Errors to SC On 

MWS Prot Check On 

Yes 

Ton Store Protect Ck 
NU376 

Yes 

No 

A Req Bits 4 + 5 + 6 
+ 7 + 29 + 30 + 31 On 

No 

Ton Program Chock T gr 
NU434 

Yes 

Yes 

SIO Ace On (CCW 1) 

DIAGRAM 5-424. SC PROGRAM CHECK 

CCW Fetch 
(M32) 

Yes 

Read Decode (J33) 

Skip Flag On 
(J33) 

Pos with Disp 
Lth On 
(J35) 

Objectives: 

To test for conditions that will turn on program check trigger. 

Reader Inv Adr On (K25) 
NU375 

Position with Disp 
Lth On (J35) 

READ 

Store Tgr 2 On 
NU392 

WRITE 

Fetch Tgr 2 On 
NU392 

Unit Req Inv Adr On 
NU375 

Invalid Command 

T Cnt Bits 
62 or 63 On 



"'"' I I ...... 
NN 
O>"' 

Holt 1/0 
NU171 

Working Tgr On (J30) 
NU365 

Unit Select Tgr 
On (J26) 

NU353 

Block Any Further 
Fetch Req to Queue 

Tof Req Data Resp. 
NU407 

Ton Data Resp Pipe 2 
NU381 

Gate Contents of 
Q Link Pipe I to 
Q Link Pipe 2 
Tof Q Link l Val id 

NU406 

Tof Dato Resp Pipe 2 
Ton Next Cycle Tof 3 

NU381 

Diag. 5-409 
Sheet 1, 2, 3 

Yes 

No 

Not Terminate 
Immediate Op 

Op Terminate Off (K37) 
NU365 

Ton Terminate 
Immediate (K36) 

NU365 

CW Fetch SW with l Q 
End with l Fetch Off 

Q Link 1 Val id (L40) 
NU406 

Gate Contents of 
Q Link Pipe I to 2 
TofQ Link l Valid 

NU406 

DIAGRAM 5-425. SC TERMINATE IMMEDIATE 

Objectives: 

1. On any check condition to turn on CC bits and 
send release to CPU. 

2. Complete any fetch request, that is already in 
Queue. 

Ton In correct Length 
NU362 

Yes 

No Int Pending 
NU350 

Ton Gate CC 
NU353 

Ton CC Bits 
NU354 

Next To Ton Release 
NU353 

No 

Ton Request 
Dato Response (K4 l) 

NU407 

Dato Response 
Pipe 3 Off 

NU381 

No SC in Q 
and Mem Comp 

NU384 

Ton Op TerminotPd (K37) 
NU365 

Tof Data Trans Gate 
NU369 

Yes 

No 

Next To 
Tof Working Tgr (J30) 
Terminate Immediate (K36) 

Yes 

NU365 

Sel Latch Off 
NU35l 

Ton Int Request T gr (K30) 
NU36l 

Ton Auto Reset I 
Ton Auto Reset 2 
Ton Auto Reset 3 

NU352 

Ton Auto Reset 4 
Tof Hold Error Tgr 
Tof Auto Reset 1,2,3,4 

NU352 

Unit Sel Tgr Off (J26) 
NU353 

Yes 

CSW Stored Tgr 
Off (L32) -

NU363 

Ton CC Bit 0 (K27) 
NU354 

Tof CC Bit l 
cc =01 

NU354 

Select Storage Channel 
NU351 

Yes 

Ton Select Sync 
NU350 

Ton Se! Tgr (J25) 
Next T5 Ton Sel Lth 

NU351 

Ton Gate CC (J28) 
NU353 

Next TO Ton 
Rel ease (J29) 

NU353 

Se! SC Line Down 

Tof -
Se! SC Sync 
Se! Tgr 
Sel Lth 
Gate CC 
Release 

No UABI Parity 
Check (D32) 

NU351 

Ton CC Bit 1 
CC= 11 (K26) 

NU354 

DIAGRAM 5-426. SC TEST 1/0 AND TEST 1/0 CLEAR INTERRUPT 

Objectives: 

l. To set the condition code in PSW to indicate the 
status of the channel, sub-channel and device. 

2. With an interrupt pending, to store the CSW. 

Working Tgr Off (J30) 
NU365 

Release Tgr Off (J29) 
NU353 

Ton UABI Check 
Tgr (D32) 

NU351 

Ton Control Check Tgr 
NU364 

Ton SC Select Lth 
NU351 

Gate CC T gr Off 
NU353 

Ton Logout Tgr (L34) 
NU362 

Error 

No 

This portion is for 
test 1/0 with 
interrupt pending 

Sel Lth Off 
NU351 

Ton SC Unit 
Se! T gr (J26) 

NU353 

Ton CSW Store 
Tgr (L32) 

NU362 



Gate CE Adr Switches 
to PPE Req Buffer 

Load PPE Req 
Buffer Address 

NU824 

No 

NU823 

Need Both Inputs 

!)-----... Need Both Inputs 

Load 0 Address 
to Input Priority 

Gate PPE Address Mark, 

NU824 

Key, and S/S Switches NT468 
to Un it Request Bus 

Gate Unit Req Bus Adr, 
Mark, Key, and Load 
Control Stack Ox 

NT496,498,500, 
502,504,506, 
508,510 

Load Regs Pushbutton NT396 

Press Load Regs Pushbutton 
Generate Load Pulse NU794 

Yes 

Turn On Load Latch NU791 

Reset Control Stack Ox 

Yes No NU791 

NU819 

Se I eel Regs Sw on Data 

Gate CE Data Switches 
to PPE Req Buffer 

Load PPE Req Buffer Data 

NU824 

NU823 

Need Both Inputs 

I}-----... Need Both Inputs 

Load 0 Data to 
Input Priority 

Gate PPE Data to 
Unit Request Bus 

Gate Unit Req 
Bus Data to Ox 

NU824 

NT588 

NT593,594 

After Load Pulse Times 
Out, Put a 1 in Load NU791 
Pipe and Generate Load B 

Load C from Load Pipe NU791 

Load Pipe Position 4 
and Reset Load Latch 

NU791 

DIAGRAM 5-427. MANUAL LOAD QX DATA OR ADDRESS 

Display A Pushbutton 

*Set Display A Latch 
and Wait for Display A 
Pulse to Time Out 

NU795 

Start Delay Clock 

NU792 

NT396 

CE Panel Switches Set 
Select Qx Data, Adr, 
or Control Stack 

Ox Data or 
Address Selected 

Need Both Inputs 

DT + 30 Scan Selected Ox NU827 

Scan Ox and 
Enter Out Pri 

Turn On Gate Tgr MWS 

No 

Bus. Gate Address Mark, NT849 
and Key on MWS Bus 

No 

After DT + 60, Display 
Ox Address. Gate 
MWS Bus Adr, Mark, 
and Key to A-Reg 

NU796 

After DT + 90, Reset 
Display Operation NU828 

Log or Display Data 

Wait Three Cycles 
for 0-Gate Ctr 
to Time Out 

After DT + 60, Display 
Ox Data. Gate MWS 
Bus Data to A-Reg 

NU819 

NU796 

• Display A latch is needed to outgate 
delay clock timings. 

DIAGRAM 5-428. MANUAL DISPLAY QX DATA OR ADDRESS (CLOCK RUNNING) 

Note 

Display A Pushbutton 

*Set Display A Latch. 
Wait for Display 
A to Time Out 

NU795 

Start Delay Clock 

DT + 30 Scan 
Selected Ox 

Set Loop/Block Tgr. Turn 
On MWS Qx Gate Tgr. 
Gate Address, Mark, 
and Key to MWS Bus 

After DT + 60, Gate 
MWS Address, Mark, 
and Key to A-Reg 

No 

NU796 

Wait for DT + 90 and 
Reset Display Operation 

NU828 

NT396 

NU827 

CE Panel Switches Set 
Select Ox Data, Ad­
dress, or Control Stack 

Ox Address or 
Data Selected 

NT849-868 

Gate Data to MWS Bus 

After DT + 60, Gate 
MWS Bus Data to A-Reg 

NU796 

Note: 'Q select' and 'DT + 30 1 activate scan to activate 
log or display operation and block the L/B tgr reset. 
These conditions activate 'set L/B tgr' NU056 and 
058. Log out or display enters priority at NU056. 
Priority is granted on NT782. 'Select Q MWS bus' 
is activated on NT783. 'Gate Oto MWS bus' is 
activated on NT849. 

* Display A latch is needed to outgate 
delay clock timings. 

DIAGRAM 5-429. MANUAL DISPLAY QX DATA OR ADDRESS (CLOCK STOPPED) 



Store or Display 
Storage Switch 

NT396 

Maintenance Mode, 
Manual Store, or Display 
Memory Switch Pressed 

NT396 

CE Panel Switches 
Decade MWS or EMS 
Address 

Turn On Manual Store 
NU070 

or Memory Display Latch 

Block Setting the Qx 
Full and Gating Data into 
the Q When the Advance 
and Data Comes Bock 
from the Memory 

NT520 

MC Store Op 

NU076 

Gate Out the Store 
BH ;n the S/S F;eld 
to Memory 

NU076 

NU795 EMS Address Decoded 

Turn On MC Pri Trigger 

NU075 

Turn On MC Gate Trigger 

NU076 

NU070 

Need Both 
Inputs 

Gate Decoded EMS 
Select Tgr Box-X 

NT960, 950 

Turn On Box-X Busy T gr 

Gate Address,Mark, Key 
Switches, and PSCE 
Source Bit to EMS 

NU076 

Th;s Is 3/4-~sec EMS 

NU071 

fter One Cycle, Turn On NU077 
ddress Block. Degate Adr, ( 

Mark, and Key to Memory f NU078 

After Two Cycles, Turn NU077 
On Skew Tgr. Turn On 
MC Data T,;gge,. Gate (\·NU078 
Data Switches to Memory . 

After One Cycle, Turn 
On Data Width 3 and 
Turn Off MC Data Tgr. 
Degate Data Switches 

NU078 

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

NT520 

After Two Cycles, 
Gate Data to Bypass 
and Scan Reg 

NT562 

Turn On Store/Fetch 
Complete Latch. 
Terminate the Operation 

NU797 

Scan Reg 
=A Reg 

NT953-956, 
961-964 

DIAGRAM 5-430. MANUAL STORE OR DISPLAY EMS 

Store or Display 
Storage Switch 

NT396 

Maint Mode and 
Manua I Star or Mem 
Disp Sw Pressed 

NT396 

CE Panel Address 
Switches Decode EMS 
or MWS and Box-X 

Turn On Manual Store or 
Memory Display latch MWS Address Decoded 

Block Setting the Ox 
Full Bit With Adv from 
MWS and Degate Data 
Going into the 0 

NT525 

MC Store Op 

NU076 

Gate Store Bit With 
PSCE Source to MWS 

NU076 

Scan Reg 
~A Reg 

NU795 

Reserve Box-X on 
MWS Bus. Wait for 
Box-X Available 

Box-X Available, Turn 
On MC Pri Trigger 

NUD75 

NU070 

NU033 

} NU075 

MC Request Slot 
on MWS Bus 

Turn On MC Gate Tgr. NU075 
Gate Adr, Mark, Key, 
and PSCE Source to MWS. } Nl..K)76 
Turn Off MC Pri T gr 

This ls 3/4-µsec 
EMS o' MWS 

NU071 

After One Cycle, Turn NU077 
On Adr Block. Degate 
Ad" Mmk, Key, and 

1

1 NUO?b 
S/S to MWS 

After Two Cycles, Turn NU077 
On Skew Tgr. Turn On 
Data Gt T 9'. Gate 1

1
. NU078 

Data Switches to MWS 

After One Cycle, Turn On 
Dato Width 1 or 3 Tgrs. 
Turn Off Data Gate T gr 
and Degate Data Switches 

NU078 

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

NT524 

After Two Cycles, Gate 
MWS Data to Scan Reg. 
Turn On Display 
Complete Latch. 
Terminate the Operation 

f NT547 

: NU797 

NU076 

DIAGRAM 5-431. MANUAL STORE OR DISPLAY MWS 

f NU070 

NU07l 

Load Regs Pushbutton 

NT396 

Chan 
or Storage Chan 

Bu~y 

Yes 

NU795 

No 

Enter Load Pipe 

NU791 

Display-Load Select 
Switch on CPE 

Reg 
Sel Switch on 
Address and 

Data 

No 

NU819 

No 

Gate CE Address Switches 
to CPE Request Buffer 

NU823 

Wait for Load B from 
Load Pipe. Allow CPE 
Req Buffer to Set 
Address, Mark and Key 

NU824 

Wait for load Pipe 
Position 4. Reset 
load Operation 

NU791 

Reg Sel Switch on Data 

NU819 

Gate CE Dato Switches 
to CPE Request Buffer 

NU823 

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

NU824 

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



Display A Pushbutton 

NT396 

When Load Pulse Times 
Out, Start Deloy Clock 

NU795 

DT + 30 

NU792 

Display-Load Sel 
Switch on CPE 

Reg 
Sel Sw on 

Address 

Yes 

NU819 

No 

NU819 

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

NT822 

Wait for DT + YJ. 
Gate Adr, Mork, 
and Key ta A-Reg 

NU796 

Wait for DT + 90. 
Reset Display Operation 

NU828 

Reg Sel Sw on Data 

NU819 

Gate CPE Req Buffer 
Data to Unit Request Bus 

NT589 

Gate CPE Data to Display 

NU821 

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

NU796 

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

Load Regs Pushbutton 

NT396 

Enter Load Pipe 

NU791 

Display Load Select 
Switch on PPE 

NU819 

Address or Address 

Address and 
Data 

No 
NU819 

Gate CE Adr Switches 
to PPE Request Buffer 

No 

Yes 

NU823 

Wait for Load B from 
Load Pipe. Allow PPE 
Req Buffer to Set Adr, 
Mork, and Key 

NU824 

Wait for Load Pipe 
Position 4. Reset 
Load Operation 

NU791 

Reg Se I Switch on Dato 

NU819 

Gate CE Dato Switches 
to PPE Request Buffer 

NU823 

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

NU824 

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

Display A Pushbutton 

NT396 

Chon 
or Stor Chon 

Busy 

Yes 

NU795 
No 

When Load Pu I se Ti mes 
Out, Start Deloy Clock 

NU795 

DT + 30 

NU792 

Display Load Sel 
Switch on PPE 

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

NT822 

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

NT468 

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

NU796 

Wait for DT + 90. 
Reset Display Operation 

NU828 

Reg Se I Sw on Doto 

NU819 

Gate PPE Req Buffer 
Doto to Unit Req Bus 

NT589 

Gate PPE Doto to Display 

NU821 

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

NU796 

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. 
\l/henever 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, CCC! 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. 

CCC! 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 
C PE 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 - NT420-42~l 

Provides a synchronous input to 'Qx disabled' trigger from an active 
i\ICW. 

One or More Q A vailablc - NT450 
One or more queues occupy the available pool. 

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

PPE or SC Priority - NT45~ 

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 - NT 4 66 
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) 

5-436 (1 of 4) (3/68) 

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 - NT 52 9-530 
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 El\IS 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 E111S-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 Ell1S-A 
access 540 returns to CPE. 

Gate EMS-A S/S 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. 

SPl\I Advance Trigger - NT522 
Defines the cycle during which the EMS storage protect memory 
source/sink return bus io valid. 

2. 5 Ell1S-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 SPl\1 advance 
trigger until the key advance signal falls. 

Input Priority, CPE to El\1S 

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-bit, 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 El\1S 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 buffer. 



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

C PE Request Trigger - NT 4 7 4 
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. 

PSCE 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, 7H, 719, 724, 729, 73!, 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 S/S 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 S/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, CHx - NT747, 748, 759, 760 
The parity bit CHx 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 QO-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, 919, 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, 90G, 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 QO-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 QO-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 AB 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 QO-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 lag 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 trifrn;er delays the tag bit from the control slack 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, 902, 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 QO-Q7 - NT~26, 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, NUOOl, 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, NUOOl, 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, NUOOl, 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 bet\veen 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 :\IW~ 
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 cheek, 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 lo 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 - NU077 
Further delays the turn-on of the data trigger, which generates the 
data outgates. 

MC Data Trigger - NU078 
Allows gate-out of data from the switches on the EMS, MWS, and unit 
return buses. 

MC Data Width Trigger 1 - NU078 
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 - NU50l 
Establishes a platform to set the end single cycle trigger and prevents 
the allow trigger from being set a f;econd 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 
Gales the start I/O or IPL to the channels at the appropriate time. The 
instruction is ::;uppressed 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 - NU 173 
Provides a 240 usee IPL pulse at the channels. 

Manual HIO Trigger - NUl 73 
Simulates a halt 1/0 instruction to the PSCE when the HIO switch is 
depressed. 

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

depressed. 

SIO Busy Gate Trigger - NUl 75 
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 - NUl 7 5 
Provides a one cycle gate during a start l/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/O. 

SIO Sync Trigger - NUl 75 
Synchronizes the start 1/0 instruction line from CPU, direct control 
feature, manual SIO, or IPL. Provides a stable signal to the S!O 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. 

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

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

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

IF3 Input Priority - NU222 
The storage request from a channel on interface 3 has been entered 
into a queue. 

IF I 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. 

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

!Fl Response Counter Trig?;crs and Latches - NU219, 220 
Delays the input priority request until the storage address from the 
requesting channel is valid in the PSCE. 

IF 1 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 - XU221 
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 hvo 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 l 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 sihrnal is used \vithin 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 Channel 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 pref etch 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 si~nal 
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 
prefeteh 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 I.he queue. All 
outstanding data has already been prefetehed. 

Channel X (1-5) Prefeteh 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 PSC E 
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 1/0 operations. 

CCC Data Heturn Controls 

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

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

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

!Fl 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 hif;h speed which are currently in operation. 

Low-In-t:sc Counter Triggers and Latches - NU323, 324 
A lour-position counter which records the number of channel operations 
defined as low ::;peed which are currently in operation. 

Low Cc< Available Counter Equals 0 Latclt - 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 Coonter 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 Heserve 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 
charmel ending operation. 

Release Low Gate Trigger - NU316 
Provides the gate to examine the queue release criteria for a low-speed 
channel t'ndme, operation. 

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

Heleasc 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 pp E 
and remains on until a new PPE instruction is received by the PSCE. 

Left/Hight - 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 PP E. 

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. Hema ins 
on until a new PP E instruction has been received by the PSC E. 

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 PP E 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 PP E instruction has been received by the PSC E. 

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 
U sect in conjunction with sync trigger 1 in the final step of synchronizing 
the request from PP E. 

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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350 ns Pu lse 

NY503 

Ton Start 0 T gr 
(N93) 

NM501 

Ton Start 1 T gr (N93) 
of Start 0 Tgr 

NM50. 

Ton Start 2 T gr (L95) 

NM503 

Tof Start l T gr(N93) 

NM501 

Tof Stop T gr (N94) 

NM531 

Tof Manual Tgr 
(L94) 

NM503• 

Time Out 
JOO ms 

NY5 10 

DI AGRAM 5-501. START SEQUENCE 

5 - 501 (3/ 68) 

Inhibit 
Overlap Sw 

· On 

NY560 

Off 

Ton Overlap Tgr 
(N95) 
NM507 

Tof O verlap T gr 
(N95) 

NM507 

J 
l 

Tof Stop T gr (N94) 

NM531 : 

l 
Tof Manual T gr (L94) 

NM503 

1 .. 

Ton I Fetch T gr{D70) 

NM511 
NM115 

l 
Tof Stop State {M94) 

NM511 

Overlap 
Tgr (N95) 

Off 

N M507 

O n 

Tof Start 2 T gr {L95) 

NM505 

I 
CPU Now 
O perating 

Ton I Step (M95) 

NM507 

Ton I Fetch (D70) 

NM511 ...._- ---.--

Tof Stop State (M94) 

NM513 

Tof Start 2 T gr (L95) 

NM505 

Ton Single I (M96)' 
Decode 

Ton Stop T gr (N 94) 

Decode O ne 

Instruction 

Decode Go Manua l 
(Blocked) 

N P31 1 

Yes 

Objective: 

To put CPU in operating stole (rate switch in process, 
enter instruction switch off, inhibit overlap switch on or off) . 

Ton Single Inst 
Decode T gr (M96) 

NM511 

I 
Prevents Decode Ton Stop Decode 

Tgr (N96) of Next Instruction 

Start 2 Ton Allows 
Inhibi t O verlap 
Mode Loop Unti I 
Stop Button Depressed 

Prevents Decode· of 
lnsn 

NM531 

l 
Tof Single Inst 
Decode T gr (M96) 

NM511 

Note Yes 

NM513 

No 

Tof Inst 
Fe tch T gr {D70) 

NM51 1 

I 
Ton Stop Stole 
Tgr (M94) 

NM513 

l 
Tof Stop 
Decode {N96) 

NM531 

J 

No te: 

J 

Any I Array Fetch Tag, Xec B Man T gr On, 
Any Ucndl Int, PPLN Not Empty. 
Max Time; 10 ms 

Objective: 

To perform instructions at multi or instruct ion step rate. 

Ton Stop Decode 
Tgr (N96) 

NM531 

Tof Single lnsn 
Decode T gr {M96) 

NMSl l 

Process One lnstruc ­

ti oniComplete ly 
Inc luding lntr 

Ton Stop State 
Tgr (M94) 

NM513 

Tof Inst Fetch 
Tgr (D70) 

NM5l l 

Tof Stop Decode 
(N96) 

NM531 

MC Performs SCAN 



No te ! 

Ton Scan 
Delay 

Reset Scan 

Yes 

MC Scan 
O peration 
Diagram 
5-513 

No 

Yes 

Yes 

N o Scan 

Any I Array Fetch Tag, Xec B Man T gr O n, 
Any Ucndl Int, PPLN Not Empty. 
Max Time = 10 ms 

Hard Stop Controls 

FLP Error 
Triggers 
(::::76) 
Frame 06 

FXP Error 
Triggers 
(::::14) 
Frame 08 

MSCE Error 
Triggers 
{::::34) 
Frame 10 

I-Box Error 
Triggers 
(::::11) 
Frame 10 

PSCE Error 
Triggers 
{:::: 38) 
Frame 04 

CPU in 
Operating State 

350 ns Pulse 

PSCE 
Error 

Contro ls 
(Note l ) 

NY504 

06 

. 
[!'lo teJ : 

MSCE re turns error signals to PSCE when the error is assoc iated with a PSC E 

reque st . PSCE causes hard - stop whe n e rror is assoc ia ted with I- Box . 
FLP , FXP opera tion. 

No te 2: 
. In Automatic O peration, the porti on of MSCE necessary to do logout continues 
l rnnninn -

DIAGRAM 5 - 502 . STO P SEQUENCE 

Yes 

Yes 

Ton Stop Tg r 
(N94) 

NM531 

Tof 
Start 2 Tgr {L95) 
if On 

N M505 

Ton Stop 
Decode (N 96) 

NM531 

Ton 
Stop Sta te Tgr (M94) 

NM513 

Tof 
lnsn Fetch Tgr {D70) 

NM5ll 

Tof 
Stop Decode {N96) 

NM531 

Tof 
Restar t T gr (N93) 

NM515 

Ton 
.Manual T gr (L 94) 

NM503, 

Yes 

-Al low 

: Al low 

- All ow 

-Allow 

Objective 
Take CPU from operating to stopped state 

Basic Clock 
and 
Distribution 
Fra me 08 

L Pulses 

- LO 

- LO 

Disable 
lntr Signal 
To MC 

NM551 

CPU Now in 
Stopped State 

-TO 
{Typical FLP 
C lock Gate) 

- TO 

{Typical FXP 
C lock Gate) 

- TO 

(Typical MSCE 
C lock G ate) 

- TO 

(Typical I- Box 
C lock Gate) 

(3/ 68) 5- 502 



Stop PB PSW Restort 
PB IPL and Chon Rel 

NM527 

l 

EU in Stopped State 

Start PB 

NY501 

350 ns Pulse 

NY503 

Manual Tgr On (L94) 

NM503 

Ton Start 0 (N93) 

NM501 

Ton Start l (N93) 
Tof Start 0 (N93) 

NM501 

Rate Switch 

NY5l0 

Single l 
Cyc le 

Ton Start 2 (L95) 
Ton SC 2 
Tof Start l (N93) 

Tof Stop NM503 

Ton SC l (L 96) 

NM54l 

Ton Hard Stop 

NM541 

Start Key 

NY501 

Ton SP l T gr (N93) 
Ton Block Pulse Tgr 

NM547 

Ton SP 2 Tgr (N93) 
Tof SP l Tgr 

NM547 

Sing le Pulse 

l 
Ton FLA M/ D 
SC Rote Tgr (N97) 

NM509 

T 

Subsequent Key 
Depressions 

Objective : 
To operate in single cycle or single pu lse mode, in a nd out of overlap . 

Ton Overlap T gr 
(N95) 

NM507 

Ton I Fetch (D70) 
Tof Stop State (M94) 

NM5ll 

Tof Start 2 T gr (l 95) 

NM505 

l 
CPU in Operat ing 
State 

First Depression of 
Start Key 

Off 

Yes 

Tof SC 2 

NM541 

Inhibit 
Overlap Sw 

NY560 

On 

Tof O verlap Tgr 
(N95) 

NM507 

f 
Ton I Fetch (D70) 
Tof Stop State (M94) 
Ton Single I 
Decode (M96) 

NM5l l 

l 
Decode One 
Instruction 
Al low State 0 

Ton Stop Decode 
(N96) NM531 
Tof Single I Decode 
(M96) 

NM5ll 

Process One I nstruc­
tion Completely In­
c luding Al l lntr 

Ton Stop State(M94) 
NM5 13 

Tof I nsn Fetch (D70) 
NM5 l l 

Tof Stop Decode 
(N96) 

NM531 

Sing le Pulse 

FLA M/ D Inh ibit Yes 
SC MID in ~~~~~~~~~~~l 

use 

1 
Ton MSCE Single 
Pulse Tgr 

NV950 

j 
l Clock Cycle in 
MSCE Tof MSCE SP ' 
Tgr 

NV950 

Sing le Cyc le 

Ton I Box 
Sing le Pulse Tgr 

NP803 
NP791 

l C lock Cyc le 
in I Box 
Tof I Box SP Tgr 

NP791 

NM543 
No 

Ton M/D SC Tgr 
(M97) 

1 
Ton FXA 
Single Pulse Tgr 

NH771 

] 
l C lock Cycle 
in FXA Box 
Tof FXA SP Tgr 

NH771 

NM543 

] 
Ton FLA 
Single Pulse Tgr 

NF930 

1 
l C lock Cycle 
in FLA Box 
Tof FLA SP Tgr 

NF930 

DIAGRAM 5-503. SI N G LE CYC LE OPERATI O N (SHEET l OF 2) 

5- 503 (1 of 2) 

Tof M/ D SC T gr 
(M97) 

NM543 

I 
Ton M/ D SP Tgr 
(N93) 

NM547 

1 
Allow Sing le Pulse 
in FLA M/D (N93) 

NM547 

l 
Block Single Pulse 
to FXA , I Box,MSCE 

NM547 

Notes: 

l. A scan is automatica lly performed for each 
depress ion of the start PB after each c lock 

_ £;'.C le QJ:. iteration 
l _2_. Anyl Array Fetch Tag , Execute B Man .Y 
.. ----~---'°', On , Any Ucnd l lntr, PPLN Not Empty -----



Any I Array Fe tch Tog, Execu te B Mon Tgr On, 
Any Ucndl Int, PPLN Not Empty. 
Mox Time 0 10 ms. 

Yes 

DIAGRAM 5- 503. SIN GLE CYCLE OPERAT IO N (SHEET 2 OF 2) 

Ton Stop T gr (N94) 

No 

Ton Pseudo Auto T gr 

NM545 

Ton SPl Tgr 
Ton SP2 T gr 

NM547 

Ton Stop Stole {M94) 

NM513 

Single Pulse 
Mode 

No 

Tof FLA M/ D SC T gr 
Tof FLA M/ D SC 
Rote T gr (N97) 

This Tgr on Allows 
Continuo us Pu lses 
thru CPU {l Pulse 
Every 6 Cycles) 

NM543 

1 
Object ive : 

Return system clock to norma l ofte r single 
cyc le or single pulse operation . 

Ton FLA M/ D SC 
Tgr (M97) 

NM543 

FLA M/ D 
Completed in 
Pseudo SC Mode 

Tof SCI (L96) 

NM541 

Tof Pseudo 
Auto T gr (C36) 

NM545 

Tof Ha rd Stop 
Tgrs (C36) 

NM551 

Tof SP l 
Tof SP2 

NM547 

CPU in 
Stopped Stole 

Allows Normal 
Continuous Clock 
Pulses in CPU 

(3/ 68) 5- 503 (2 of 2) 



Single Register Disp lay , Doto Flow 

Word Counter NY070 

128 64 32 16 8 4 

NY075 

Reset Wd Ctr 

950 ns 

Sheet 

NY036 
Res~! Seen Ring 

Seen Mode 

Single Reg Display Tgr 

Single Register Display 

Stort 

.. 

Display PB 

NY500 

350 Ns Pulse A 

NY503 

Display Pulse 

NY542 

Stor/ Disp 
Rotary 

NY530 

Unodr Reg 

GPR, FPR 

DIAGRAM 5-504. DISPLAY IN CBR (S HEE T l OF 3) 
5-504 (1 of 3) 

Addr from CAR 

HOD 

'filJ 
Decoder 

NY073 

LOD 

8 8 4 Decoder 

I 

NY073 

Single Register 
Di spicy 

NY530 

Single Reg Display 
Interlock 

NY531 

Single Reg Display 
Tgr 

NY531 

Seen Mode 
NYOl l 

Reset Seen (AO l) 
Ring 

NY019 
Reset Word Counter 
(COl) 

NY036 

Display Reg/Pseudo 
Address 

NY530 

Pseudo Adr Gote 
end ITronslote 

NY21~ 

Hi h 0-15 
16 

Low 0-15 
16 

NY232 

Objective : 

Display in CBR the contents of o GPR, on FPR, or on unoddressob le register . 

Select 
Got~s 

Seen Bus 
Convert Out Gates 

1-----....i SLT to 

ASLT 

NY989-999 

CPE, MSCE, PSCE 

NY076 

Seen Mode 

Gote Log Bus to CBR 

Clear CBR 

Word Counter Out · 
OR 

NY078 

Counter Bit!Poweri ng 

NY007 

lndicotor Word Ctr 
Decode 

NY073 

See n Select Gates 

NY987, 988 

Ctr! Gates Scan Bus 
to Log Bus 

NY965-986 

[ 

Log Bus 

NY600-955 

J 
CBR 

NYlOl-136 

( Display ) 
Completed 
~-

Triggers 

Console 
Indicators 

Log Word Select Gates 

Log Bus 

'-----.. x 

(+SP) 

l 
See n Se lect Lines 
t~CPE, PSCE.Gote 
Doto to See n Bus 

,NY989, 999 

J 

Gote Log Bus 
to CBR 

NY232 , 141 

J 

Buses 

NY965-989 

-NYlOl 
63 



Pseudo Address Generation fo r Sing le Reg ister Displ ay 

Display 
Key 

\ ...L 

1' 
· Sto re/ Display Sw 

Storage 

Ra te Sw Not on Process 

35 0 ns MC Test Sw No t on Process 

Disp la y Pulse 

N Y503 

Single Reg Displa y T gr 

Disp lay Pseudo Address 

Display FPR Address 

Disp lay G PR Address 

NY530 

DI AGRAM 5-504 . DIS PLAY IN CBR (SHEE T 2 O F 3) 

Interlock 

A FL 

N_Y531 

Al 

Single 
Reg Display 

NY531 

Co nso e ddress eys 

++-- ---++ 
8 ~ 

C AR 

8 
-

31 

24 31 · 

CAR 28 CAR 28 

CAR 29 CAR 29 

CAR 30 CAR 30 

CAR 31 CAR 31 

Sheet 1 

Disp lay Pseudo Address 

In ut Out ut Pseudo Address) 
Se l HO Di it LO Di it 
Reg 28 128 64 32 16 8 4 2 Hex 

0 0 0 0 0 0 0 0 0 0 0 07 

~ 2 0 0 0 2 0 0 0 0 0 0 0 08 
~ f-~-l-~+--~+--~l----11--~l--~~+--~+----11-----4~-+~+--+~+--+~~ 

4 0 0 0 4 0 0 0 0 0 0 09 

6 0 0 6 0 0 0 0 0 0 OA 

0 0 0 0 0 0 O O 1· 0 0 0 2C 

0 0 0 0 0 0 0 2D 

2 0 0 0 2 O O O 0 2E 

3 0 0 3 0 O 0 2F 

4 0 00 4 00 000030 

5 0 0 5 0 0 0 0 0 31 

~r--~6'-ll--o=-+--'--+-'--+~o'-l1--6=--1--~~+--o=--+--o::....i~=-+-'--+~o-+~o-+-'-1--=o-+_::32=-l 
<-'7 0 7 00 00 33 

8 0 00 8 0 0 0 

9 0 0 9 0 0 0 

10 0 0 A 0 0 0 

11 0 B 0 0 0 

12 0 0 c 0 0 

13 0 D O 0 

14 0 0 0 

15 F 0 0 

CAR 24 

128 

CAR 25 
64 

CAR 26 

CAR 27 

0 0 34 

0 35 

0 36 

37 

0 0 0 38 

0 0 39 

0 0 3A 

0 

Pseudo 
Address 
Output 

Sheet l 

FPR Address Translator 
~-, 

30 

L ____ _:_ 

I_ 

I 
I 
I 

28 

29 

30 

Disp lay GPR Address 

31 

I 0 

I 
I 4 

16 

8 

4 

5-504 (2 of 3) . 



Storage Display In CBR 

Store/ Display Sw 
Storage 

Unodrbl Re 

FLP Regs 

NY530 

350 ns Display Manual Fetch 

t-P_u_ls_e __ -i~A..:..I FL 

NY503 

CC4 

l og 

SPAD 8 

Console Clock 

A. Display Pulse 

B. Manual Fetch Tgr 

c. Start Access T gr 

D. Request Tgr 

E. Buffer Busy T gr 

F. Fetch Tgr 

G . Commond lntlk 

H . MSCE Response 

J. DIG Can Req 

K. Cycle Out Tgr 

*Asynchronous Si gna I 

Storage Display 

CAR Lines 8-31 
Ho t to MSCE 

Console Reset 

O R 

NY542 

Console Address 
Keys (Z92) 

CAR (Y92) 

NY201 

Start 

Disp lay PB 

NY500 

350 ns Pulse A 

NY503 

Display Pulse 

See Sing le 
Reg ister 
Disp lay 
Flow C hart 
(Sheet 1) 

Re ister 

Storage 

DIAG RAM 5-504 . DISPLAY IN C BR (SHEET 3 OF 3) 

5 - 504 (3 of 3) 

Command 
Interlock 

Start Access 
Trigger 

(A3l) 

NY23l 

Obje.cti ve: 
Display in CBR the contents of a selected storage location. 

Request Tgr 

(A32) 

NY23l 

Console Address Keys 

• · -------+ • 
~ 3 1 

CAR 

8 (+3 P) 
-NY201 

31 

Command 
Rep I y ._----<r-A--..--F l--, 

Start Access Tgr 

CCl 

MC Request MSM 

MSCE Response 

Buffer Busy T gr 

CCI A FL 

Cycle Out CC4 
A 

NY23l 

Not Buffer Busy 
NY231 

(A34) 

Fetch (Not Store) NY231 
Fetch Tgr 

Console Reset (A33) 

OR 

NY231 

DIG Console Request (Memory Display Return Ctrl) 

MC Request 
Sink Tag 

NY231 

Ton Manual Fetch 
Tgr (A33) 

NY542 

Fetch Command 

NY231 

Ton: Fetch Tgr , 
Start Access T gr 
(A31) 

NY231 

Toni Request T gr, 
Bfr Busy T gr · 

NY2 

Ton: Cmnd lntlk 
Tgr 

NY542 

125 ns 

Gate CDBI to CBR 

NY23 l 

Clear CBR CBR 

0 

NY232 

MC Reg MSM 

CDBI 

x 

(+SP) 

Tof : Start Access 
Tgr (A31) 

NY231 

_I 

MSC E Response 

NY963 

l 
Tof: Request Tgr 

NY231 

T 

Data In Gate 
Console Request 

NY231 

Tof : Fetch T gr 
(A33) 

NY231 

Ton: Cycle Out 
Tgr (A34) 

NY231 

Tof: Man Fetch 
Tgr , Bfr Busy Tgr 

NY542, 231 

Tof: Cmnd lntlk 
Tgr 

NY542 

Display 
Completed 

-NYlOl 
63 

MSCE 

Resets the CBR 
(TD0-125) and gate 
CDBI to CBR 



Store Into G PR o r FPR 

Store Key 

J_ 
350 ns 

~ 1 _NY503 

-::- Stor0:>isplay Sw 

Storage Unadrbl 

Gen Regs 

FLP Regs 

Sto p State Latch 

~---
FXP/VFL 

0 

FXB F 

(+4 P) 

Sto Button 

31 

Clk 

Clk 

Man GPR 
Load Tgr 

NM527 

Man FPR 
Load Tgr 

NM527 

16 
(16) 

Ingo le 
~enera l Purpose Registers Latches 

Store Into G PR 

p utputs G ated by 
!'-A Ring T grs 

+4P) 31 

NM535- 537 

No 

No 

DIAG RAM 5 - 505 . STORE (SHEET l OF 3) 

c Start 

--"" . 

Store 
PR 

) 

NY500 

350 ns 
Pulse B 

NY503 

Stop 
Tgr On 
(N94) 

NY5 32 
Yes 

Stop 
State Lth On 

(M94) 

NY532 
Yes 

Store 
Pulse 

NY504 

Stor/ Disp 
Rotary 

Ton Man 

NM527 
G PR 

G PR Ld Tgr (N93) 

NM527 

Console Address Keys Conso le Data Keys 

I 
I 

• ·------+• B 31 ++-------0 -------·· 63 

B 

CAR 

( +3P) 

24 Gate 
CSR Out 

C SR 

(+BP) 
-. NYl 01 t-----fPG 

- 63 

MC Ou t Bus MAINTENANC~ 
CONSOLE 

Set GPR 
Ingole 
Latch 

l I 
I I 

r-~:-;:-;::;;-"1---f--~G~at~e~c;s~R~t~o~S~B~o:._ ____ ..J Fe tch CSR Gate C BR 
r-+----iGrat:..:e....:C::.:B::c.R:..t:..:o....:S:..:B:..:Ot-----.i 0-63 to 

L...:t:.:o..:.F.:..:X:.:B..:.F_ J-t-t-1 SBO 0-63 

Allow one CPU 
Clock C ycle 
if in Single 
C c le Mode 

Gate CAR 
29-30 to FLR 
Decoder 

Fetch CBR 
to FLBl 

I I 
Set Sink Addr For F XS F (0111 l O) Gate SBO 

'---t------'--'-j-.:..:.~...:.:..:....:...:.:..:.:.:__~ 0-31 to 

I 
FXB F 

Set Sink Addr For FLBl {010001 ) 

(2) 
0 

SBO 

Gate SBO 
0-63 to 
FLB 1 0-63 

FLB 1 

{+BP) 

----

63 

Common Data Bus 

J 

FLR 
Address (4) 

4 F looting Point Registers 

Flil·· 

I 
I 

_J Decoder 

Console Address 
Keys 28-31 
{Z92) 

NY299 

I 
CAR 28-31 
(Y92) 

NY207, 2l0 

r 
Convert Addr 
to ASLT 

N Y964 

l 

l 
Man Ld GPR 
Fix E 

NK575 

L 
l 

G PR IG 
Lo tches 

NG901 

1 
_[" 

GPR 's 

N G 103-387 

Console 
Data Keys 

N Y191- 198 

I 
CSR 

NYlOl-1 36 

T_ 
_l 

Gate MC 
Data to SBO 

NV400-495 

T r 
Gote SBO 
to FXB F 

NK513 

T r 
G ate FXB F to 
C PA Adder A 

NH 371-427 

J 
l 

Ton Man 
Sto Tof 
Lotch 

NM529 

l 
Tof Man 
GPR Ld Tgr 
(N 93) 

NM527 

I 
Store ) 
Come(e ted 

0 (+SP) 63 

Objective: 
Store data from C BR 
into a selected GPR. 

Fetch MC 
Data for FXB F 

NM527 

Ton MC 
Return Sync 

N V746 

MC Retn Bit 
to AS Pos 1 
(Nl 21) 

NW703 

Gen Sink 
Addr For FXB F 
AS Pos 8 (0121) 

NW765-767 

MC Rtn Bit 
in AS Pos 9 

N W773 

Gate 
SBO to 
FXB F 

NW773 

(3/ 68) 5 - 505 (1 of 3) 



Store Into FPR 

Start 

-...... 

11 L 
NYSOO 

350 ns Pulse B 

NY503 

~o' on 
94)> 

NY532 

Yes 

~· Lthon' 
94) 

NY532 

Yes 

Store Pulse 

NY504 

Store/ Disp 
Ro_tary Sw 

NM527 

FLR 

-----------.--..-~ 

Ton Man FLR Ld T gr 
(N93) 

0 utputs Gated By 
M Ring Tgrs 

DIAGRAM 5-505 . STORE (SHEET 2 of 3) 

5 - 505 (2 of 3) 

NM527 

Console Address 
Keys 29 , 30 (Z92) 

NY299 

CAR29, 30 (Y92) 

NY207, 210 

Convert Addr to 
ASLT 

NY964 

FLR lg Contro ls 

NM571 
NQ531 

.... --

Ton CDS to FLR 'X ' 

NQ532-535 

-....... 
Gate C DB to FLR 
'X' 

NQ404-405 
NQ424-425 

FLR's 

~tore Complet0 

Console Data Keys 

NY191 -198 

CBR 

NYlOl-136 

~ ...... 

G'ate MC Data to 
SBO 

NV400-495 

FL Bl 

. 

Man Gate FLB 1 to 
CDB 

NQ507 

Obiective: 
Store dote from CBR into a selected FLR . 

~ 

Fetch MC Data for 
FL Bl 

NM527 

Ton MC Rtn Sync 

NV746 

MC Rtn Bit to AS 
Posll (N121) 

NW703 

~ 
Gen Sink Addr for 
FLBl AS Pos 8 
(01 21) 

NW765-767 

MC Rtn Bit in AS 
Pos 9 

NW773 

Gate SBO to FLBl 

NQ641 



Store Into Storoge 

See Sheets Store/ Display Sw 

1 a nd 2 
Stop State Lth Man Store 

Initialize Tgr Console Data Keys Conso le Address Keys 

1-+---~IP_H_,_ __ ~ Initialize Instruc t ion Array 

if CPU is in Stop State 
Sto Button + ·--- - - + + 

NY530 

Store 350 ns 

f_LL_ p 

Y500 

N Y503 

Cyc le O ut -FL 

CCl 

NY23 1 

Store Into Storage 

-
t'- Sto r/ Disp 

Rotary Sw 
Set to 
Sto rage 

Re initia lize I Array 

(See Diagram 5-5) 

Unadrbl Regs 
(Cannot Store) 

I UNIT 

NM527 
NY542 

Cl k 

NM527 

Not Reverse Par ity Mode 

CC2 B 
Manua l Store PB 

Manua l Store 

FL 

CC4 A 

NY542 

Command Interlock 

A FL 

A34 

Log Gate CBR Out 
1.., 

S PAD 8 

Command Repl y 

Start Access 

Store Command 

Start ) NY542 

!~' '!i:i. Store P8 
:~. 

Start Access (A31) 

I~~. NY500 NY231 

350 ns Pu lse Buffer Busy 

N Y503 NY231 

Stop T gr Stop State 
Re quest T gr (A32) (N 94) 

NY523 NY231 

NM527 Manua l Store (N93) Command Reply 

NY542 NY173 

Reset CBR Par 
NY232 

Update C BR Par 
NY 165 

DIAGRAM 5 -505 . STORE (SHEET 3 OF 3) 

A 

NY232 

_J 

Reset CBR Par ity 

Update CBR Parity 
Not RPM 

C BR 

0 (+SP) 

- 1L64 
~e~ 

CBR Out 

Start Access Request Tgr MC Request MSM 

CAR 

8 (+3P) 

27 

-NY201 
31 

FL - 31 _c_c_1_ ..._A_. FL - A32 

CC3 
OR 

NY231 

Not Buffer Busy 

Buffer Busy 

CCl A FL 

CC4 
A 

NY231 

Fetch Tgr 

FL A33 

Console Reset 
OR 

NY231 

Comma nd lntlk 

NY542 

i 
MSCE Response 

NY963 

" 

Tof Request T gr (A32) 

NY231 

Ton Cycle Out 
Tgr (A34) 

NY231 

MC Request MSM 

NY963, NV742 

Fetch T gr = Store 
MSCE 1-1 MSCE 

NY231 

MSCE 
MSCE Response 

A 
CC2 

NY231 

Fetc h 
The inactive 
state of th is 
I ine tel Is the 
MSC E to perform 
a store operation 

Objective: 

Tof Manual 
Store (N93) 

NY542 

Tof Buffer Busy 

NY231 

Tof Command lntlk 

NY542 

Store Comple te 

a te CSR Out 
CXR Out) 

Store contents of CBR into MWS or EMS . 

Console Address Keys 

CAR 

NY201 

Gate MC Addr Bits 

NWOOO, NW023 

Console Data Keys 

CSR 

N Y101 

Gate Dote To SBI 

NV788, NV090 
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( Set IC ) 

" 
11; Set IC PB 

~ NY500 

Stop 
State (M94) 

Stop Tgr 

NY532 

Yes 

j_ 
Ton IC Tgr (N93) 

NM521 

Ton Ml 

NM537, NM535 

Ton Temp 1 Fetch 
Tag Tof Loop Mode 
(If On) 

Tof Ml 
Ton M2 

NM525 

NM537 

Fetch MC Data For 
Temp 1 

NM525 

MC Return 

N V746 

MC Return AS 
Pos 1 (N1 21) 

NW703 

No 

DIAGRAM 5- 506 . SET IC, SET PSW 

5 - 506 

( Set PSW 

~-

Set PSW PB 

J_ NY500 

Stop 
State(M94) 

Stop Tgr 

N Y532 

Yes 

Ton PSW Tgr (N93) 

NM521 

Gen Sink Addr 
AS Pos 8 

N W767 

No 

O bjective: 
Set IC - Set CBR bits 40-63 into address portion of PSW. 
Set PSW - Set C BR bits 0-63 into PSW . 

I Console Data Keys 

I 

Console Buffe r Reg 

-Gate C BR 
Out 

NYlOl 

(CXR Out) 

Da ta SBO AS Pos 9 1-- - - - - - - - - -
NY232 

NV400, NV495 

I ngate Temp 1 

NM1 77 

Gate SBO -+ UB , LB, 
AOC, IR 

NM427 

Ton M3 

INM523 
Tof M2 

NM535 

Yes 

Gate Temp 1 To 
PSW Reg 

No 

Ton Ini tial 
Fetch T (D71 ) 

NM523 

Set Op Reg Empty 

NN241 

Tof M3 

NM537 

Tof IC Tgr 
Tof PSW Tgr (N 93) 

NM52 1 

Complete 



Star t ) 

rt~w·~ ' . ~ 
(~: Load PB 

I·':.:::: N Y507 

350 ns Pu lse A 

NY503 

IPL Pulse 

NY507 

G e nerate Syste m 
Reset 

N Y52 1 

Ton IPL Latch 
Loca l or Remote 

NY507 

IPL Unit and Chan 
Se lect 

NY578, 579 

Unit and C han 
Address to PSC E 

NU 173-250 

PSCE Reserves Q 
and Issues I PL to 
C han 
Diagram 5 - 408 

Load Light 

NY553 

I PL to PSCE 

NY507 
NU1 73 

DIAGRAM 5- 507. IN ITI AL PROGRAM LOAD 

Chan N Generates Reset 
for Chan, Devices, and 
CU's, then Generates 
Dummy CCW: Command 
Addr = 8; Data Addr = O; 
Count = 24; Read Command; 
CC and SLI Flags 

Selected Unit Reads 
3 Db l Wds Into Stor 
Loe 0, 8, 16 

Channel 
Re lease 

Yes 

Ton IPL T gr 
Ton Set PSW 

NM377 

Ton Set IC (N 93) 

NM521 

No 

Ton Ml 
NM535 

Ton Temp 1 
Fth Tag (F74) NN201 

Taf Loop Mode (E 102) 

NM087 

Fetch to PPLN3 
far Temp 1 

Tof Ml 
Ton M2 

NL601-619 

NM535 

Storage Loe 0 
Returns: ISR = Temp l 

Gate SBO to UB , 
LB , AOC, IR, 
Temp 1 

NM427 

Objec tives: 
Load 3 double words into MWS starting at location 00000 
by use of load pushbutton • 

Tof M2 
Ton M3 

NM535 

Ton lnit Fth Tgr (D71) 
Gate Temp l 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 

No 

Tof 1 PL Latch 
MC 

NM55 1 

Tof Start 1 

NM503 

Yes 

Ton Start 2 (L 95) 

NM503 

Tof Man T gr (L94) 

NM503 
Tof Stop State (M94) 
Ton lnsn Fth (D70) 

NM5 11 

Yes 

No 

Stop with MC Load 
Light On 

IPL Comple ted 

5 - 50 7 



Start ) 

I 

i'SW Restart PB 
1 1~ 

NY501 

350 ns Pulse A 

NY503 

PSW Restart Pul se 

NY521 

Generate System 
Reset 

NY52 1 

Ton I PL 
Ton Set PSW 
Ton Set IC 
(Misc Manual N93) 

NM52l 

Ton Ml 

NM53.o 

Ton Temp l Fth 
Tag (F74) 

Tof Loop Mode 
(El 02) 

Fe tc h to Ppln 3 
Ad r 00000 

NN201 

NM087 

NL60 1-619 

DIAG RAM 5-508. PSW RESTART 

5-508 (3/68) 

Tof Ml 
Ton M2 

NM535 

Storage Loe 0 
Returns ISR = Temp l 

Gate SBO to UB , 
LB , AOC, IR, 
Temp l 

NM427 

Tof M2 
Ton M3 

NM5 35 

Ton lnit Fth Tgr (D7 1) 
Temp l to PSW Reg 
Ton Start 0 
(Misc Manual N93) 

NM523 

Set Op Reg Empty 
Ton Man Funct Ton 
Lth 

Tof IPL Tgr 
Tof Se t PSW 
Tof Set IC 

NM525 

NM521 

Tof Start 0 
Ton Start l 
(Misc Manual N93) 

NM503 

Objectives: 
l . Fetch PS W to I Bo x from MWS location 00000. 
2. Initialize I Box from this PS W and start process ing . 

Ton Start 2 (L95) 
Tof Star t l 
(Misc Manual N93) 
Ton lnsn Fetch 

NM503 

Instruction Processi ng 
Now Continues Under 
Contro l of the Rate 
Rota ry Sw 

Operation ) 
Comple ted -



( Start -
Start 
PB 

Start 
Pulse 
350 ns 

NY501 

NY503 

Yes 

Yes 

Ton Stqrt 0 
(N93) 

NM501 

Ton St l (N93) 
Tof StO 

NM501 

R~ae No Sw 
SC 

Yes 

Ton SC2 
Tgr 

NM541 

Ton St2 (L 95) 
Tof St l (N93) 

' NM50 3 

Tof 
Stop Tgr (N94) 

NM531 

Rt>lte Sw No 

SC 

Yes 

Tof Manual 
(L94) 

--~ -

~ 
DIAGRAM 5 -509. EN TER INSTRUCTION 

0"'>---1--------uffer 

Ster 

Ton Repeat 
I nsn T gr (N93) 

NM509 

Tan Set IC 
(N93) 

NM511, 521 

Perform Set 
IC. See Set IC 
Diagram 5 -506 
Initial Fth Is Done 
From Adr in CBR 
40-63 

Ton SC 1 (L 96) 
Tof SC2 
Ton Hard 
Stop Tgrs 

Ton 
Restart 

NM541 

NM523, 515 

En>Buffer 
lnsn 
Sw 

Ster 

Tof Repeat 
(N93) 

NM509 

Tan lnsn 
Fetch (D70) 

NM511, 115 

Tof Stop 
State (M94) 

NM5 11 , 513 

Tof Start 2 
(L95) 

NM511, 505 

Tan Single I 
Decode (M96) 1--1 

NM511 

End of l st Start 
PB Depression in 
SC Mode . Fur­
ther Start Pul ses 
Cause Execution 
One Cycle at a 
Time . See 
Diagram 5-503 

I Box Decode 
lnsn in Op Reg 

.. 
Decode 
Go Man 
NP31 l No 

Yes 

Ton Stop 
Decode (N96) 

NM531 

Tof lnsn Fth 
(D70) 

NM511 

Tof Single I 
Decode (M96) 

NM511, 115 

Complete 
Processing lnsn 

.... 

Any 
I Array 

Fth Tag (F70) 
On 

No -.... 
XEC 
B 
Man 

Any 
Ucndl 
Interrupt 

No ---

Yes 

Yes 

Yes 

Objectives: 
1 Execute instruct ion left justified in CBR 
2 . Execute instruction in storage loca t ion specified by CBR 40-63 . 

Ton Stop 
State (M94) 

NM513 

Taf Stop 
Decode (N96) 

NM531 

Tan Stop 
(N94) 

NM505, 531 

Ra>e No Sw 
Proc 

Yes 

Ton Start 0 (N93) 
(Restart Cond) 

NM505, 501 

l~ y., 
~ 

No 

Ro>e Yes 
Sw 
SC 

No 

( Complete 

Yes 

100 MS Delay 

NY510 

Ton Ent lnsn 
Tgr (N93) 

NM509 

Ton Ml 

NM511 

j 

Ton NIAT (E73) 
Reset IR Tof Loop 
Mode (E102) 

Ton Temp 
l Fth Tgr (D72) 
Ton Temp 
1 Fth Tag (F74) 

Set Op 
Reg Empty 
Tof Ml 
Ton M2 

Fth MC Data 
For Temp l 

NM525 

See Set PSW 
Diagram 5-506 
For Dato Flow 
CBR to Temp l 

Yes 

Gate SBO to 
Op Reg 
NM211,215 

Ton Man Fn 
Tof Lth 

NM525 

Tof Temp l 
Fth Tag 

NM201 

Tof Temp l 
Fth Tgr 

l 
I 
I 
I 
I 
J 

NN213, 205 

Tof Ent 
lnsn Tgr 

NM509 

Tof M2 

NM525 

5-509 



Address Compare Action on Compa re Action on C PC 
Switch Position Start Key Act ion Address Compare Cordition Cond ition Equals 0 

PROCESS Scope Sync Only 
MC Addr Keys Equa l 

lnsn 
Address of lnsn in 
Op Register 

MC°Addr Keys Equa l MSCE 

Soft Stop MSCE Store Normal CPU Start 
Storage Address on Store Scape Sync and C PC not Loaded 
Operation (Can be MWS or Normal Stop or Stepped 
EMS Req) 

PSCE 
PSCE Address Keys Equal Any 
Address Passing Thro ugh PSCE 

lnsn MC Addr Keys Equal Address 
of lnsn in Op Reg 

MC Addr Keys Equal MSCE 
C PC Hard 

MSCE Store 
Storage Address on Store 

Stop Operation (Can be MWS or 
Hard Stop 

EMS Req) 

Computer Reset,* PSCE Address Keys Equa l Any 
PSCE Set C PC/ MCW Scope Sync, Start 

Counter from 
Address Passing Through PSCE Stepping C PC/ MCW 

CPC Switches, Load MC Addr Keys Equal Address 
Counter (OneStep 

lnsn PSW Operation, of lnsn in O p Reg 
per C PU Cyc le ) 

Start Hard Stop, Computer 
MC Addr Keys Equal MSCE Reset• , Set CPC/ 

C PC Loop MSCE Store 
Storage Address on Store MCW Counter from 

Operation (Can be MWS or CPC Switc hes, Load 

EMS Req) PSW Operation, 

PSCE Address Keys Equal 
Start 

PSCE Any Address Passing Through 
PSCE 

*On PSCE swi tch positions, PSCE is a lso reset. 

DI AGRAM 5-510. ADDRESS COMPARE (SHEET l O F 2) 

5 - 5 10 (1 of 2 ) (3/ 68) 



Yes 

No 

( Addr Compare 

.. 

Start 
PB 

Start 
Pulse 

Block 
Start 

N Y501 

NY503 

NM5 15 

No 

Any 
HS or 
Loop 

Yes .. --
Ton 
Start 
De lay 

N Y563 

Ton Delay 

Step 
SPAD 

Computer 

_.. 

N Y173 

N Y173 

Reset 

NY522 

~· A36, 
38,39) 

Yes 

Sta rt 

NY522 

Load C PC 
From Sw 

Ton 
Start 0 
(N93) 

NY522 

NM501 

·-

DIAGRAM 5- 5 10. ADDRESS COMPARE (SHEET 2 OF2) 

Ton Start l (N93) 

Tof Start 0 

Ton 

Yes 

Ton 
Force 

Loop 
NM509 

Start 2 (L95) 
Tof 
Start l (N93) 

NM503 

Tof 
Stop 
(N94) 

N M531 

Yes 

Ton 
Set IC 
(N93) 

NM5 ll ,521 

Ton 
Ml 

Do Set IC 
(See Diagra m 5-5~ 
for Deta il s) 

Ton Man 
Fn Tof Lth 

NM525,507 

Tof 
Force 
l oop 

Tof 
Set IC 
(N93) 

Ton 

NM509 

NM52 1 

lnsn Fth 
(D70) 

NM5 ll 

Tof 
Stop 
State 

(M94) NM5ll 

Tof 
Start 2 
(L95) 

NM5ll 

Process 
the 
Program 

Yes 

Gate LB 
to 
Addr Comp 

NM573 

L 

Gate UB 
to Addr Comp 

NM573 

--
Compare LB or U B 
8- 24 and IR 25- 30 
with MC Addr Keys 
8- 30 

NM561-573 

~~ 
~ + 

- Equal 1 ~ No 

N a 

Yes 

--
Some Addr 
Compare 
Equa l 

NM574 

Ton Addr 
Comp 
Sync 

NM533 

Scope 
Sync to 
All Boxes 

A~nYes HS or 1--' 
Loop 

No 

Any 
SS 

Yes 

Ton 
Stop 
(N 94) 

NM531 

Ton Stop 
Decode 
(N 96) 

NM505,531 

Tof 
lnsn Fth 
(D70) 

NM5ll 

No 

LfaB 
1~~0n 

No 

Ton 
Stop 
State 
(M94) 

NM513 

Tof Stop 
Decode 
(N96) 

NM505,531 

Comple te ) 

Objective: To show the Address Compare 
function of the MC. 

Ton Addr 
Comp HS 

NM533 

Ton All 
HS Tg-s 
(C36- 39) 

N P787- 793 

A~ 
L~ 

No 

Complete ) 

No 

EM~ Selected 
Store No 
Op 

.._ Yes 
...... 

Compare SAS 
& MC Addr Keys 

NW093 

Equ~,,_ 
/° 

Yes 

An~ MSCE No 
Pos 

Yes 

MSC E 
Addr Comp 

NV930 

~· 
1 

Compare 
PS CE Addr 
Keys & Addr 
Bus 

No 

Start 
Count 

...... 

No 

NY227 

Count C PC 
Down l 
Per Cycle 

t.-_ No 

L-_ No --

Equal 

Yes 

Any 
PSCE 
Pos 

Yes 

PSCE 
Addr Comp 

NV930 

,3/ 68) 5- 5 10 (2 of 2) 



N ote : 

Fe tch Command 

NY542 

Console Address 
Keys 

CAR 

N Y201 

Fetch 

Start Test PB 

NY540 

Start Access (A31) 

NY231 

Ton Buffer Busy 

NY231 

Ton Request Tgr 
(A32) 

NY231 

Command Rep ly 

NYl 73 

Ton Command lntlk 

NY542 

MSCE Response 

N Y963 

T of Request T gr 
(A32) 

NY231 

Ton Cycle Out 
(A34) 

NY231 

Increment CAR By 
1 Dbl Wd 

NY209 

Up By BSM 

Store Command 

NY542 

MC Request MSM 

NY963 
NV742 

On Fetch Op Gate 
C DBI to CSR 

NY231 

Iner CAR By 
Storage Inter I eave 
Amount 

N Y209 

O n compare or no compare, comparand is set into CBR end then set into CXR before te st is begun. 

DIAGRAM 5-5 11. STO RA G E TEST 

To monually load or fetch date to or from port or all of MWS or EMS and to c he ck parity of such data . 

I 
I r-- - - - - ---- - - ---1 

No 

No 

I 
I 

I 
Gote CSR Out 1 
(CXR Out) r - - -

NY232 I 

Storage 
Test Stop SW 

NY540 

No 

Console 
Dato Ke ys 

CSR 

NYIOI 

Gate Doto to SB\ 

NY788 
NV090 

End Test 

End Test 

End Test 

End Test 

1 Reset CAR 

INY209 

(3/ 68) 5- 511 



Logout Data Flow 

Console 
Indicators 

2000 Ind Lines From CPE , MSCE, PSCE 

Log Bu ses From CPE,MSCE,PSCE 

Word Ctr 

CBR 

0 

0 

Bytes Gated by SPAD CIT 

x x x x x x x 
8 

2 

x 
8 I _LI _LI __.___ I __.__ 

8 _...__ 

0 

8 8 __._ --'--

(0- 63+8P} 

x 

8 
--J-

6 
NYWJI 

7 I p 

63 

CPC Rotary 
Switches 

Console Data Keys 

Lag Bus 

72 

(0-63+8P) 

3 4 5 6 7 

NY101 

8 P-Bits 

63 

Console Address Keys 

8 31 

Set to 128 (Bit 24) 

Pse udo 
Address 
Generator 

By te 
Select 

CAR 

8 

Digit 
Se lect 

24 28 
--'-- __,,_ 

(+3 P) 

27 
I 

-NY201 

Slark or 
*Generate 

Hex to 
EBCDIC 
Transl at or 

31 

Selector 
Channel 

Increment by 8 (Bi t 28) 

Console Adr Bus Out To MSCE ... 

CDBO To MSCE 

rr:;:i 
~ 

LOG/ SCAN CONTROLS 

Tape 
Control 
Un it 

Storage Access Controls, Logout 

Log Ring 
SPAD Ctr 
Word Ctr 
Scan Ring 
Command Ctr 
Format Ring 
Byte Ctr 
Buffer Addr Ctr -

Logout l Manual Store 

Not Logou t 2 

Not Last Word Logged 

A2 

Not Logout 5 

* Inhibit Log Adr Step 

Step SPAD Counter 

Start Access 

Log 

SPAD 
Counter 
Outputs 

2 \------------ -; 

Strobe Timer 

*Note : 
Active when word counter 
equal s 69 to 7F . 

DIA GRAM 5- 5 12. LOGOUT (SHEET 1 OF 2) 

5-5 12 (1 of 2) (3/68) 

NY173 

Command Reply 

Gate CSR Out 

Gate CXR Out 

cc1 

* I nh ibi t Lag Adr Step 

N ot SPAD 8 

Lo 
CCl 

NY172 

Command 
Interlock 

FL 

Cyc le 
Out 

FL 

NY231 

NY072 

6 Tgrs 
4 Tgrs 
8 Tgrs 

18 Tgrs 
3 Tgrs 

16 Tgrs 
3 T grs 

12 T grs 

MC 
Interface 
Switch 

Ext Moch Chk (from PSC E) In hibit Stor Req on 
Ext Mach Chk 

Word Ctr Equal s High 1 

Console Reset 

Buffer Busy 

CCl A FL 

CC2 

A 

NY231 

Console Reset 

Store Comp I eted 

LR 1 
Not LR2 

83 

N 

CCl 

Start Access FL 
FL 

CC2 

Fetch 

FL 

OR 

NY231 

This I ine inactive causes 
the MSCE to perform a 
store operation 

(LR5) 1-Up 
Ward Counter 

NY080 

2250 
Displ ay 
Unit 

MC Request (To MSCE) 

MS CE Response 

(From MSCE) 

Fetch 

(To MSCE) 

1Advance CAR 



Yes 
Machine Check 

No 

Diagnose 
Note I 

NY522 

Yes 

NY570 
No NY506 

Mach Chk 
Int PB 350 ns 

Pulse 

Yes 

Note 3 NY501 

No 

l 

Word Counter 
Decoder 

I 

Yes 

NY073 

Ton Logout 3 (C23) 
Tof Logout 2 (C22) 

NY080 

I 
Ton CAR128 (Z124) 

NY080 

l 
Set SPAD to 8 (A36) 

NY172 

l 
Start Logout 

NY552 

1 
Ton Logout l (C2 l ~ 
Logout 2 (C22) 

NY080 

1 
Ton Logout Running 

NY080 

I 
Scan Mode 

NYOI l 

I 
Ton Ward Counter l 
(COB) 

NY070 

J 

T 
I Decodes Reg or Doto 

I Gated to Log Bus 

I 

--r 
I Decodes Memory Loe 
I Where Reg or Data 
I Stored 
I 

.......-----...1 _____ _ 

Xfer CPC to MCW 

NY143 

L 
[ 

Tof Logout 3 (C23) 

NY080 

l 
Gate CXR Out 

NY232 

I 
Ton Logout 4 (C24) 

NY080 

T 
Store Command 

NY542 

l 
CI ear CSR Reset C BR 
Parity 

NY232 

1 

I 
I Saves MCW Count 
I Field 1 less Than 
I Actual Amount 
i_ 

DIAGRAM 5-512. LOG OUT (SHEET 2 OF 2) 

Ton Start Access 
(A31) 

NY232 

Ton Buffer Busy 

NY231 

Ton Request T gr (A32) 

Nate 4 
NY231 

MSC E Resoonse 

NY963 

Tof Request Tgr (A32) 

NY231 

Ton Cycle Out (A34) 

NY231 

--r 
I 
I ru, ned Off At CC3 
I 
I 

~.~.c \"'quest MSM 

NY963 
NV742 

Objective: 
To store 189 double words of machine status information into sequential storage 
locations starting at Hex 80. 

Gate P Bits to CXR 
Bytes 

NY172 

Gate Log Bus to CBR 

NY232 

stJI 
CBR Out to'991" 

NY144 

Tof Request Tgr (A32) 

NY231 

Ton Cycle Out (A34) 

1 
Ton Logout 5 
Tof Logout 4 

NY231 

(C25) 
(C24) 

NY080 

..-----'----·- -~------- l Up Word Ctr 

Advance CAR 

NY209 

Tof Buffer Busy T gr 

NY23l 

Clear CXR 

NY232 

Reset and Set SPAD 

-
Store Command 

NYJ42 

Ton Start Access 
(A31) 

NY231 

Ton Com'Tland lntlk 

NY542 

Ton Buffer Busy T gr 

NY231 

Ton Request Tgr 

NY231 

MSCE Response 

NY963 

I Add· Iner Sw X029 
: 'Tl~:: be in process 
I Po:.- ro Prop Into 

l CAR 28 

Yes Inhibit 
Log Addr 

Step 

NY080 

Tof Logout 5 (C25) ? 
To:: togoo: 4 (t!!4) 

NY080 

Ton Logout 6 (C26) 
Tof Logout 1 (C21) 

Note 2 NY076 NY080 

No 

Advance CAR Logout Completed 

NY209 

Step SPAD Ctr 

NY173 

Notes: 
T}l2 field contains bits 8 and 9 or MCW bit 7 and MCW count field 0. 
2) Ward counter equals 69 thru 7F. 
3) CPU must be stopped. 
4) Not Fetch NY231 to MSCE causes MSCE to do a store operation. 

MC Reauest MSM 

NY963 
NY742 

NY081J 

(3/68) 5-512 (2 of 2) 



CRT Register Display Data Flow 

Console 
Indicators 

2000 Ind Lines From CPE, MSCE, PSCE 

Log Buses From C PE, MSCE, PSC E 

COBI FROrtt m c 

2 

0 

CBR 

6 

Word C tr 

2 

NYWl I 
7 I p 

CPC Ra tary 
Switches 

Console Data Keys 

72 

Lag Bus 

(0-63+8P) 

3 4 5 6 7 

Byte Ctr 

Console Address Keys 

8 

~ CAR 

8 

Pseudo 
Address 

COl'\P 

Reverse 
Parity 

Good Parity 
or No Pari ty 
Generate Blank 

Bad Parity 
Generate* 

Digit 
8 Select 

Format Ring 

31 

TO I t.INIT f l'llS CE 

NY201 
{+3P) 

PA~IT't ER"O/t 

Blank or xi *Generate 

Hex to 
EBCDIC 8 
Translator 

Bus Out 

Selector 
Channel 

8 

0 11 Ot! FU>Olt eo 7() 1"St£ 

9 

<!480 TO ff>StE 

Tape 
Contro l 
Unit 

LOG/ SCAN CONTROLS 

Compare Log Ring 
SPAD Ctr 
Word Ctr 

CaR: C 
Scan Ring 
Command Ctr 
Format Ring 
Byte Ctr 
Buffer Addr Ctr 

EBCDIC - 2250 Charac te r Set 

~----00-----1 .-1 -----0-1 ---~I Bit Positions 0 , 1 

1-0-0-~0-l~j-l-O~-l-l'°""" 00 01 j 10 11 : Bit Positions 2,3 

0000 NUL l 2 DS 3 4 SP 5 & 6 7 8 

0001 sos 13 l 

0010 FS 2 

0011 TM 3 

0100 PF RES BYP PN 4 

0101 HT NL LF RS 5 

0110 LC BS EOB UC 6 

011 1 DL IL PRE EOT 7 

1000 8 

9 9 9 9 9 9 9 9 
12 12 12 12 

11 11 11 11 

0 0 0 0 

i.-------- Zone Punches ------..i~I 

OO Ol t Bit Positions 0, l 

:==00====0=1=:1:=1=0====1=1::::l 1-l-0-0-.--0-1--.:.l:__1-0~-1 1~r Bit Positions 2, 3 

1001 

1010 cc ~M ~ ! spll : 

10 11 $ ' 
# 

1100 < . % Q-

1101 ( ) - ' 

1110 + ; > = 
1111 ! A ? " 

9 9 9 9 

12 12 
11 11 

0 0 

Zone Punc hes-------

l 12-0-9-8- 1 
2 12-11 -9-8-1 
3 11 -0-9-8-1 
4 12- 11 -0-9-8-1 

Note : 

5 No Punc hes 
6 12 
7 11 
8 12- 11 -0 

Heavy outlines show 2250 character set 

9 12-0 
10 11 -0 
11 0-8-2 
12 0 

13 0 - 1 
14 11 -0 -9 - 1 
15 12- 11 

DIAGRAM 5-513. C RT DISPLAY, CPE OR BUS REG ISTERS (SHEET I OF 7) 

5- 513 (1 of 7) 

8-1 

8-2 ~ 
Q) 

8-3 ..c 
u 
c 

8-4 ~ 

"-

8 - 5 ·c;, 

8-6 
i5 

8 - 7 

- 6 Tgrs 
- 4 Tgrs 
- 8 Tgrs 
- 18 Tgrs 
- 3 Tgrs 
- 16 Tgrs 
- 3 T grs 
- 12 Tgrs 

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

~ 

;;; 

x--0 

Bus In 

0000 

0001 

0010 

0011 

0 100 

0 101 

0 110 

0 111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

9 35 

17 

MC 1/0 Interface 
Interface - ,...--- ----- - -.! 
Switch 

2250 
Display 
Unit 

.------10----~1 ~1 ----1-1----~1 Bit Positions 0 , l 

l-O-O-~O-l~l-1-0~-l-l'°""" 00 01 I 10 11 : Bit Positions 2,3 

...., 
SP SP 9 10 11 o TI 8-1 

a i A J 14 l 1 

b k s B K s 2 2 

c I t c L T 3 

d m u D M u 4 

3 
>-4 

e n v E N v 5 5 

f 0 w F 0 w 6 6 

g p x G p x 7 7 

h q y H Q y 8 8 

i r z I & z 9 9 

12 12 12 12 

11 11 11 11 

0 0 0 0 

Zone Punches 

Bit Positions 0 , 1 ' 

~0-0---.-0-1 _1.,;.i°-10---.-1-1.....jl 1-l -0-0-T_O_l _ll,...1 _1_0-T-11-il: Bit Positions 2, 3 

SP SP 8-2 
~ 

8-~ 
Q) 

..c 
u 

8-4 c 
~ 

"-
8- 5 ·c;, 
8-6 i5 
8 -7 

9 9 9 9 

12 12 12 12 12 12 
11 11 11 11 11 11 

0 0 0 0 0 0 

r Zone Punches "l 

Contro l Characters 

N UL 
PF 
HT 
LC 
DL 
TM 
RES 
N L 

Null BS 
Punch Off IL 
Horizonta I Tab CC 
Lawer Case DS 
De lete sos 
Tape Mark FS 
Restore BYP 
N ew Li ne LF 

Backspace EOB End of Block 
Idle PRE Prefix 
Cursor Centro I PN Punch On 
Digi t Se lec t RS Reader Stop 
Start of Significance UC Upper Case 
Fie ld Separa tor EOT End of Transmission 
Bypass SM Set Mode 
Line Feed SP Space 



Diagram 
S-S IS 

( Stact 

Start 
PB Rote Sw Yes 

on Process 

N YS3 l 
No 

Set IC or Yes 
Se t PSW 

NYS3 l 

No 

Stop Yes 
Pulse 

NYS3l 

No 

Addr Cmp 
Hordstop or 
Softsto p 

No 

Hord stop 
Key 

No 

NYS3l 

Yes 

Yes 

l 
Scan Deloy 
(16 ms) 

Beg in Display 
Scan Reset 

I 
Ton 
Scon R l (AOl) 

I 
Ton 
Scon R2 (A02) 

J 

NYS32 

NYOll 

NYOl l 

Ton MC BAC 
~09-C20) 4144 For 
CPU 6420 For Bus 

NY033 

I 
Set Wd C tr (COB) 
l For CPU l2BFor 
Bus (COl) 

Set 
Command 
C tr to 0 

l 

NY070 
NY072 

NYOl l 

Ton Scon R3 (A03) 
To i Sc on R2 (A02) 
Addr o f 22SO 
on Bus O ut 

NY0 12 

] 
Ton Scan R4 (A04) 
Address O ut 

NY0 12 

1 
To n Scan RS (AOS) 
Select Out 
Ho ld Out 

NY0 13 

1 
Op In (A03) 
Toi Scan R3 and 4 
(A04) 

1 
NY09l 
NY012 

To n Scan R6 (A06) · 
Cmd Byte on 
Bus O ut 

NY0 13 

I 
fon Scan R7 (A07 ) 

Cmd Out 

NY014 

T 
Toi (A06) 
Scan R6 a nd 7 (A07) 

NY0 13 
NY0 14 

T 
Status In 
N o t Device End 

NY09l 
N Y014 

I 
Ton Scan RB (AOB) 
Svc Out 
Normal 

NY014 

] 
To n Scan R9 (A09) 
Step C md C tr 

NY0 15 

l 
DIAGRAM S- S l3. CRT DI SPLAY , CPE OR BUS REG ISTERS (SHEET 2 OF 7) 

l 
( N o Sca n ) 

Decodes Doto 
To Log Bus 
Also A, B or C 
For mot 

l 

Set 
Comma nd Ctr (A24) 
To 4 

~ 
Sheet 3 

Set BAC 
And Stop 
Hex 07 

ommand Counter 
A26) At l 

l 
Toi Scan RB (AOB) 
Toi Scan R9 (A09) 
Ton Scan Rl O (A lO) 

1 
NY014 
NYOlS 

Ton Scan RB (AOB) 
SVC O ut Norma l 

NY014 

T 
Ton Scan R9 (A09) 
Step Crnd Ctr 

NYOlS 

T 
Toi Scan RB (AOB) 
Toi Scan R9 (A09) 
Cmd Addr Byte on 
Bus O ut 

NY0 15 

1 
Ton Scan RB (AOB) 
SVC Out Normal 

NY014 

1 
Ton Scan R9 (A09) 
StepCrnd C tr 

NYOlS 

T 
Toi Scan RB (AOB) 
~of Sca n R9 (A09) 
~of Scan R 10 (A JO) 

1 
NY014 
NY015 

Status In Dev ice End 

NY09l 
NY014 

T 
f on Scan R l l (A ll ) 
Toi Sc a n RS (AOS) 
SVC O ut Sto p 

] 
NYOlS 
NY013 

Toi Scan R ll (All ) 

N Y015 

1 
To n Scan R3 (A03) 
2250 o n Addr Bus Out 

NY012 

1 
To n Scan R4 (A04) 
Address Out 

NY012 

1 
Ton Scan RS (AOS) 
Se lect Out Hold Out 

NY013 

I 
Toi Scan R3 (A03) 
Toi Scan R4 (A04) 

NY012 

I 
Ton Scon R6 (A06) 
Cmd Byte on Bus Out 

NY013 

1 
Ton Scan R7 (A07) 
Command Out 

NY0 14 

1 
Toi Scan R6 (A06) 
Toi Sca n R7 (A07) 

NY013 

T 
Ton Scan RB (AOB) 
SVC O ut Norma l 

NY014 

T 
To n Scan R9 (A09) 
StepC rnd C tr 

1 
Toi Scan RB (AOB) 
Toi Scan R9 (A09) 

N Y014 
NY015 

1 

ommond Addr Byte 
Ion Bus O ut 

1st Byte Starting 
Addr to 22SO . 

100 for CPU OB 
liar BUS 

C o mmand C ounter 
At 2 

""Tnll"1!Yre or 
Starting Addr 
To 22SO 
00 for CPU 
80 for Bus 

Command Counter 
At 3 (A25) (A26) 

Command Write 
Hex 0 1 

Command Counter 
At 4 (A24) 

Objective· 
To display contents of CPU or storage control registers on CRT. 

Ton Scan R 12 (A 12 ) 
Run Format Ring 

l 
_l 

NY016 

Ton Fmt R l (BOl ) 
Reset Byte Ctr 
Tof Fmt Rl 6 (Bl 6) 

NY040 

Ton Fmt R2 (B02) 
SM By te l on Bus Out 
(BOl) Reset Fmt Rl 
a nd 16 (B16) 

NY040 

4 Up BAC 

Ton Fmt R3 (B03) 
SVC Out Fmt 

NY04l 

Ton Timing T gr 

NY04l 

Ton Fmt R4 (804) 
Tof Fmt R2 (B02) 
ond 3 (B03) EC M 
Byte on Bus Out 

NY042 

Tof Timing Tgr 
Ton Fmt R3 (803) 
SVC Out Fmt 

NY04l 

Ton Timing Tgr 

NY041 

Ton Fmt RS (BOS) 
Sel Lt Hex Chor 
Tof Fmt R3 (B03) 
ond 4 (B04) 

N'(042 

Tof Timing Tgr 
Ton Fmt R3 (B03) 
Svc Out Fmt 

N Y04 l 

Ton Timing Tgr 

NY04l 

Ton Fmt R6 (B06) 
Sel Rt Hex Chor 
Tof Fmt R3 (B03) 
and 5 (BOS) 

Tof Timing Tgr 
Ton Fmt R3 (B03) 
Svc Out Fmt 

- NY04l 

Ton Timing Tgr 

NY04l 

Ton Fmt R7 (B07) 
Blank or * on Bus 
O ut Tof Fmt R3 
(B03) and 6 (B~ 

NY043 

Tof Timing Tgr 
Ton Fmt R 3 (B03) 
Svc Out Fmt 

NY04l 

Ton Timing Tgr 

NY041 

N o 

Sheet 3 

Byte Ctr Gates 
Doto to Log Bus 
Thru Hex X lotor 
to 22SO 

SM Byte 
To 22SO 
Hex 2A 

ECM Byte 
To 22SO 
Hex 40 

Ton Fmt RIO (BIO) 
Send Null Chor to 
2S50. Tof Fmt R3 
(B03) end 7 (B07) 

NY043 

Tof Timing Tgr 
1Ton Fmt R 3 (B03) 
' Svc Out Fmt 

NY04l 

Ton Timing Tgr 

NY04l 

1 

(3/ 6B) 5 -513 (2 ol 7) 



Yes 

~ Yes 

No 

Format 
A 

No 

Format 

B 

No 

Format 

c 

NY077 

Sheet 2 

-~ 
Ton Fmt RB (808) 
1 Up Byte Ct< (B03) 
T of Fmt R3 (B07) 
Tof FmtR7oclO(BlO) 

NY043 

~ 
IYes~No 

NY077~~51 -

Yes Format A or C Format B 

NY077 NY077 N Y077 

D 

Sheet 2 '--tl+~~~~~~-~,'~~~~~---'-,~~-_i__,~~N-02~~~4 
NY050 

Yes 

Ton Fmt RI 1 (Bl I) 
Tof Fmt RB end 9 
;f on (BOB, B09) 

NY044 

Ton Fmt R3 (803) 
Tof Timing Tgr 
SVC Out Fmt 

NY041 

Ton Timing 
Tgr 

NY041 

SM Byte 2 
on Bus Out 
Hex 2A 

Format Yes 
c 

NY077 
No 

Fmt B Ye!. 

NY077 

No B 

Ton Fmt R9 (809) 
Step Byte Ctr 
to 4 
Tof Fmt RB (B08) 

NY043 

Byte Ct< = 4 (A27) >--"---~~ 

Ton Fmt Rl5~Bl5) Sheet 2 
Step Wd Ctr Tof 
Fmt R3 and 14 
(B03, B 14) Tof 
Timing Tgr NY046 

Ton Fmt Rl2 (812) 
Tof Byte 1 

Ton Fmt Rl6 (816) 
Format Ring 
Completed 

Tof5een Rll (A ll ) 
Sheet 2 

on Bus Out 
Tof Fmt R3 end 11 
(803, B 11) NY04S 

16UpBAC 

NY036 

Ton Fmt R3 (803) 
Tof Timing Tgr 
SVC Out Fmt 

NY041 

Ton Timing 
Tgr 

NY041 

Ton Fmt Rl3 (813) 
Tfr Byte 2 
on Bus Out 
Tof Fmt R3 end 12 
(803, B 12) NY045 

Ton Fmt R3 (803) 
Tof Timing Tgr 
SVC Out Fmt 

NY041 

Ton Timing 
Tgr 

NY041 

Ton Fmt Rl4 (814) 
Tfr Byte 3 
on Bus Out 
Tof Fmt R3 end 13 

(B03, B 13) NY045 

Ton Fmt R3 (B03) 
Tof Timing Tgr 
SVC Out Fmt 

NY041 

fan Timing 
Tgr 

NY041 

Tfr Order 
to 2250 
Hex FF 

Tfr Address 
1st of 2 Bytes 
to 2250 
MC SAC 

r_,....o_a!ess 
2nd of 2 Bytes 
to 2250 
MC BAC 
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NY046 

Ton Seen Rl3 (Al3) 
Restart Format 
Ring 

NYOl6 

Ton Fmt Rl (80 1) 
Reset Byte Ctr 

NY040 

l 
Tof Seen Rl3 (A13) 
Tof Seen Rl2 (A12) 

NY016 

l 
Ton Seen R7 (A07) 
Command Out 

NY014 

I 
Tof Seen R7 (A07) 
Tof Seen Rl 2 (A l2) 

NY014 NY016 

1 
Status In 
Device End 

NY091 NY014 

] 
TonSeonRll (All) 
SVC Out Stop 

NY015 

l 
Tof Seen R5 (A05) 
Select Out 
Hold Out 

NY013 

1 

c 

Sheet 2 

l 
l 

NYOl5 

Ton Seen R3 (A03) 
Addr of 2250 
on Bus Out 

NY012 

J 
Ton Seen R4 (A04) 
Address Out 

NYO l2 

I 
Ton Seen R5 (A05) 
Select Out 
Hold Out 

NYOl3 

l 
Tof Seen R3 (A03) 
Tof Seen R4 (A04) 

NY012 

J 
Ton Seen R6 (A06) 
Cmd Byte on 
Bus Out 

NY0 13 

l 
Ton Seen R7 (A07) 
Command Out 

NY014. 

I 
Tof Seen R6 (A06) 
Tof Seen R7 (A07) 

NYOl3 NY014 

I 
Status In 
Not Dev End 

NY091 NYOl 4 

] 
Ton Seen RB (A08) 

.SVC Out Normal 

NYOl4 

l 

1 

Set SAC and 
Start 

l 
Ton Seen R9 (A09) 
Step Cmd Ctr 

I 
.Ton Seen RIO (AIO) 
Cmd Addr Byte 
on Bus Out Tof 
Seen RB end 9 (A09) 
(AOB) NYOl5 

] 
Ton Seen RB (A08) 
SVC Out Normal 

NYOl4 

J 
Ton Seen R9 (A09) 
Step Cmd Ctr 

NYOl5 

T 
Tof Scan RB ond 9 
(A08, A09) 

NYO l 4 NYOl5 

J 
Ton Seen RIO (AIO) 
Cmd Addr Byte 
on Bus Out 

NYOl5 

l 
Ton Seen RB (AOB) 
SVC Out 
Normal 

NYOl4 

l 
Ton Seen R9 (A09) 
Step Cmd Ctr 

NY015 

l 
Tof Seen RB, 9, 10 
(A08,A09,A10) 

NYOl4 NYOl5 

l 
Status In 
Device End 

NY091 NYOl4 

r 
Ton Seen R 11 (A 11) 
SVC Out Stop 

NY015 

l 
Ton Seen RIB (AIB) 
Scan Ring 
Completed 

NYOIB 

] 
Tof Seen R5 (A05) 
TofSeon RI (AOl) 

c 
NYOll NYOl3 

] 
End of 
Operation ) 

Command 
Counter 
ot 5 (A24, A26) 

1st Byte of 
Start Rgen 
Addc to 2250 

CPU 00 Bus 08 

Command Counter 
et 6 (A24,A25) 

2nd Byte of 
Start Rgen 
Addr to 2250 

CPU~Rn 

Commond Counter 
ot 7(A24,25,26) 



Operation Event Scan Ring 
Command Format 

Interface Signals Counter Ring Notes 
MC 2250 

Scan Key or CPU Stop l 16 Op Out - Scan mode to CPU or Bus. Set MC BAC' 

SR l (Scan Ring l) 1,2 0 16 Op Out - Set Word Ctr to l for CPU scan or to 128 
Note: Operational Out remains active as long (Hex 80) for bus scan. SetCmnd Ctr to 
as CRT Display rotary switch is not off. 0 if block scan is off, or to 4 if block scan is on. 

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 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 Out -- Op In 1---------
Address In 1,5,6 0 16 Sel Out/Hold Out - Command is 'Set BAC and Stop' (Hex 07) 

- Op In 
- Adr In 

- 2250 Adr on Bus In 
C mnd on Bus Out -

SR 6 1,5,6,7 0 16 Sel Out/Hold Out -- Op In 
- Adr In 
- 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 -- Op In 

Status In, Not Chan End, 1,5,8 0 16 Se! Out/Hold Out -
Not Dev End - Op In 

- Status Byte on Bus In 
- Status In 

Service Out -
Not Status In 1,5,8,9 l 16 Sel Out/Hold Out - Step Command Counter 

- Op In 
Service Out -

SR 9 Delayed 1,5, 10 l 16 Se! Out/Hold Out -
- Op In 

Cmnd Adr Byte on Bus Out -

Service In 1,5, 10,8 I 16 Se! Out/Hold Out - First byte of starting address to 2250. 
- Op In - First byte is high~rder 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 
- Op In 

Send Command Address Cmnd Adr Byte on Bus Out -
(2 bytes) Service Out -

SR 9 Delayed 1,5, 10 2 16 Sel Out/Hold Out -- Op In 
Cmnd Adr Byte on Bus Out -

Service In 1,5, 10,8 2 16 Se! Out/Hold Out - Second byte of starting address to 2250 
- Op In 

Cmnd Adr Byte on Bus Out -- Service In 
Service Out -

Not Service In 1,5, 10,8, 9 3 16 Se! Out/Hold Out - Step Command Counter 

- Op In 
Cmnd Adr Byte on Bus Out -

Service Out -

SR 9 Delayed 1,5 3 16 - Op In Se! Out/Hold Out -
Status In, Chan End, 1,5, 11 3 16 Se! Out/Hold Out -
Device End - Op In 

Ending Sequence Service Out -
(Receive Status Byte) 

Not Status In l 3 16 - Op In 

Not Op In 1, 3 3 16 2250 Adr on Bus Out -
SR 3 1, 3,4 3 16 2250 Adr on Bus Out -

In i tia I Selection Address Out -

SR 4 1,3,4,5 3 16 2250 Adr on Bus Out -
Address Out -

Se! Out/Hold Out -
Operational In 1,5 3 16 Sel Out/Hold Out -

- Op In 
r-------

Address In 1,5,6 3 16 Sel Out/Hald Out - Command is 'Write' (Hex 01) 

- Op In 
- Address In 

Cm~d Byte on Bus Out -

Se! Out/Hold Out -
SR 6 1,5,6, 7 3 16 - Op In 

- Address In 
Cmnd Byte on Bus Out -

Command Out -

Not Address In 1,5 3 16 Se! Out/Hold Out -
- Op In 

Status In 1,5,8 3 16 Se! Out/Ho Id Out -
- Op In 

Send 'Write' Command - Status In 

to 2250 - Status Byte on Bus In 
Service Out -

Not Status In 1,5,8,9 4 16 Sel Out/Hold Out - Step Command Counter 

- Op In 
Service Out -

Reset SR 8, SR 9 1,5 4 16 Sel Out/Hold Out -- Op In 

Service In 1,5, 12 4 16 Se! Out/Hold Out - Start Format Ring 

- Op In 
- Service In 

Scan Ring Command Counter Format Ring 

I Scan Run 7 Command Out 0 Set BAC and Stop Cmnd 16 Format Ring Completed *Buffer Address Counter (BAC): 

2 Counter Reset .- 8 Service Out I Write skirting adr (byte 1) CPU Scan, set to 4144 (Hex 1030) 

3 2250 Add,ess 9 StepCmndCtr 2 Write starting adr (byte 2) Bus Scan, set to 6420 (Hex 1914) 

4 Address Out l 0 Command Address 3 Write Command 
5 Sel/Hold Out 11 Service Out Stop 4 Start Regen (set BAC and Start) 

6 Command Byte 12 Run Format Ring 

DIAGRAM 5-513. CRT DISPLAY, CPE OR BUS REGISTERS (SHEET 4 OF 7) 

5-513 (4 of 7) 



Operation 

Send SM and ECM Bytes 
to 2250 

Send Left Hex Char 
to 2250 

Send Right Hex Char 
to 2250 

Send Blank or 
Asterisk to 2250 

Send Null Character 
to 2250 

One-up Byte Counter 

Set Byte Counter to 4 

Scan Ring 

Scan Run 
5 Se I/Hold Out 

12 Run Format 

l 

Event 

SR l 2 

FR l (Formot Ring l) 

FR 2 

Not Service In 

Timing Trigger 

Service In 

Not Service In 

Timing Trigger 

Service In 

Not Service In 

Timing Trigger 

Service In 

Not Service In 

Timing Trigger 

Service In 

Not Service In 

Timing Trigger 

Service In 

Not Service in 

Timing trigger and blank or 
asterisk on bus out, or timing 
trigger and null on bus out 

FR 8, Format B, byte counter 
less than 4, this byte not 
used 

Command Counter 

Start Regen Cmnd 
(Set BAC and Start) 

DIAGRAM 5-513. CRT DISPLAY, CPE OR BUS REGISTERS (SHEET 5 OF 7) 
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Scan Ring Command Format 
Counter Ring 

1,5, 12 

1,5, 12 

l ,5, 12 

l ,5, 12 

1,5, 12 

l,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

l ,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 

1,5, 12 l 
1,5, 12 

Reset Byte Ctr 
Set Mode Cmnd 1 
Service Ou! Format 
ECM Command 
Sel Left Hex Char 
Sel Right Hex Char 
Blank or Asterisk 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

16 Format Completed 
T Timing Trigger 

1, 16 

2 

2, 3 

2, 3, T 

4, T 

4,3 

4, 3, T 

5, T 

5,3 

5,3, T 

6, T 

6, 3 

6,3, T 

7, T 

7, 3 

7, 3, T 

10, T 

10,3 

10,3, T 

l 8, T 

9 

Step Byte 
Counter 

9 Byte Ctr to 4 
10 Null on Bus Out 
11 Set Mode Cmnd 2 
12 Transfer 
13 Trans fer Adr l 

Interface Signals 
MC 

Se I Out/Hold Out 
- Op In 

- Service In 

Sel Out/Hold Out 
- Op In 

- Service In 
SM Byte on Bus Out 

Sel Out/Hold Out 
- Op In 
- Service In 

Service Out 
SM Byte on Bus Out 

Sel Out/Ho Id Out 
- Op In 

Service Out 
SM Byte on Bus Out 

Sel Out/Hold Out 
- Op In 

ECM Byte on Bus Out 

Sel Out/Hold Out 
- Op In 

EC M Byte on Bus Out 
Service Out - Service In 

Se I Out/Ho Id Out 
- Op In 

ECM Byte on Bus Out 
Service Out 

Sel Out/Hold Out 
- Op In 

Left Hex Char on Bus Out 

Sel Out/Hold Out 
- Op In 

- Service In 
Service Out 

Left Hex Char on Bus Out 

Sel Out/Hold Out 
- Op In 

Service Out 
Left Hex Char on Bus Out 

Sel Out/Hold Out 
Op In 

Right Hex Char on Bus Out 

Sel Out 'Hold Out 
Op In 
Service In 

Service Out 
Right Hex Chor on Bus Out 

Sel Out/Hold Out 
Op ln 

Service Out 
Right Hex Char on Bus Out 

Sel Out/Hold Out 
Op In 

Blank or Asterisk on Bus Out 

Sel Out,'Hold Out 
Op In 
Service In 

Service Out 
Blank or Asterisk on Bus Out 

Sel Out/Hold Out 
Op In 

Service Out 
Blank or Asterisk on Bus Out 

Sel Out/Hold Out 

- Op In 
Null on Bus Out 

Sel Out/Hold Out 
- Op In 

- Service In 
Service Out 

Null on B"5 Out 

Sel Out 'Hold Out 

- Op In 
Service Out 

Null on Bus Out 

I Sel Out/Hold Out 
Op In 

Sel Out/Hold Out 
- Op In 

2250 

-

-

-
-

-
-

-

-
-

-
-
-
-
-

-
-
-

-

-

-

--
-

--

-
-
-

-
-
-

-
-

-

Notes 

Reset Byte Cou~ter 

BAC incremented by 4 (FR 2)* 

Send SM Byte to 2250 (Hex 2A) 

Send ECM Byte to 2250 (Hex 40) 

*SAC is incremented by 20 in two 
steps, first by 4 and then by 16. 



Command Format Interface Signals Operation Event Scan Ring Counter Ring MC 2250 Notes 

FR 8 oc 9 I, 5, 12 4 II Sel Out/Hold Out -
- Op In 

SM ~eon Bus Out -
Service ln 1,5, 12 4 11, 3 Sel Out/Hold Out - Send SM Byte to 2250 (Hex 2A) 

- Op In 
- Service In 

SM Byte on Bus Out -
Service Out -

Not Service In 1,5, 12 4 11,3, T Sel Out/Hold Out -
- Op In 

SM Byte on Bus Out -
Service Out -

Timing trigger 1,5, 12 4 12, T Sel Out/Hold Out - BAC Incremented by 16 (FRl 2) 
- Op In 

Transfer Byte l on Bus Out -
Service In 1,5, 12 4 12,3 Sel Out/Hold Out - Send Transfer Order to 2250 (Hex FF) 

- Op In 
- Service In 

Transfer Byte l on Bus Out -
Service Out -

Send Transfer Order 
and two address bytes Not Service In 1,5, 12 4 12,3, T Sel Out/Hold Out -
to 2250 - Op In 

Transfer Byte 1 on Bus Out -
Service Out -

Timing trigger I, 5, 12 4 13, T Sel Out/Hold Out -
- Op In 

Transfer Byte 2 on Bus Out -

Service In 1,5, 12 4 13, 3 Sel Out/Hold Out - Send transfer address (first of two bytes) to 
- Op In 2250. MC SAC 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, 12 4 13, 3, T Sel Out/Hold Out -
- Op In 

Transfer Byte 2 on Bus Out -
Service Out -

Timing trigger 1,5, 12 4 14, T Sel Out/Hold Out -
- Op In 

Transfer Byte 3 on Bus Out -

Service In I, 5, 12 4 14, 3 Sel Out/Hold Out - Send transfer address (second of two bytes) to 

- Op In 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, 3T Sel Out/Hold Out -
- Op In 

Transfer Byte 3 on Bus Out -
Service Out -

Timing trigger I, 5, 12 4 15, T Se! Out/Hold Out - Step Word Counter 

- Op In 

Not timing trigger I, 5, 12 4 16 Sel Out/Hold Out - Format ring completed 

One-up Word Counter, 
- Op In 

Restart Format Ring FR 16 1,5, 13 4 16 Se! Out/Hold Out - Restart format ring 
- Op In 

SR 13 I, 5, 12 4 I Sel Out/Hold Out - Run format ring. Reset byte counter. 

- Op In 

Timing trigger 1,5, 12 4 15, T Sel Out/Hold Out - Last Word Count: CPU, 80 (Hex 50) 

-
One-up Word Counter 

Op In Bus, 182 (Hex B6) 

(Last Wocd Used) Not timing trigger 1,5, 12 4 16 Sel Out/Hold Out -
- Op In 

Signal End of Data Service In I, 5, 12, 7 4 16 Sel Out/Hold Out - Command Out causes 2250 to drop Service In 
to 2250 - Op In and send Status In with Channel End and Device 

- Service In End 
Command Out -

Not Service In I, 5 4 16 Se! Out/Hold Out -
- Op In 

Status In, Chan End, Device End I, 5, II 4 16 Sel Out/Hold Out -
- Op In 

- Status Byte on Bus In 
- Status In 

Service Out -
Ending Sequence 

SR II 1,11 4 16 - Op In 
- Status Byte on Bus In 
- Status In 

- Service Out -

Not Status In I 4 16 - Op In 

Not Operational In 1,3 4 16 2250 Adr on Bus Out -

SR 3 1,3,4 4 16 2250 Adr on Bus Out -
Address Out -

SR 4 I, 3,4, 5 4 16 2250 Adr on Bus Out -
Send Start Regeneration 

Address Out -
Command to 2250 

Se! Out/Hold Out -

Operational In 1,5 4 16 Sel Out/Hold Out -
- Op In 

Address In 1,5,6 4 16 Sel Out/Hold Out - Command Byte: Set Buffer Address and 

- Op In Start (Hex 27) 

- Address In 
Cmnd Byte on Bus Out -

SR 6 1,5,6,7 4 16 Se! Out/Hold Out -
- Op In 
- Address In 

Cmnd Byte on Bus Out -
Command Out -

Scan Ring Command Counter ~ 
1 Scan Run 7 Command Out Start Regen Command 3 Service O;t Format 14 Transfer Adr 2 

3 2250 Address 8 Service Out (Set BAC and Start) 11 Set Mode Cmnd 2 15 Step Word Counter 

4 Address Out II Service Out Stop 12 Transfer 16 Format Completed 

5 Sel/Hold Out 12 R·m Format 13 Transfer Adr 1 T Timing Trigger 

6 Command Byte 13 Restart Format 
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Operation Event Scan Ring 
Command Format 

Interface Signals Notes Counter Ring 
iw::. 2250 

Not Address In 1,5 4 16 Sel Out/Hold Out -
- 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) - 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 

- Op In 
Service Out -

SR 9 Delayed 1,5, 10 5 16 Sel Out/Hold Out -
- Op In 

Cmnd Adr ~yte on Bus Out -
Service In 1,5, 10,8 5 16 Sel Out/Hold Out - First byte of start regeneration address to 

- Op In 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 Out -

Not Service In 1,5, 10,8,9 6 16 Sel Out/Hold Out - Step Command Counter 
- Op In 

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 -

- Op In 
Cmnd Adr Byte (2) on Bus Out -

Service In 1,5, 10,8 6 16 Sel Out/Hold Out - Second byte of start regeneration 

- Op In 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 Out - Step Command Counter 

- Op In 
Cmnd Adr Byte (2) on Bus Out -

Service Out -
SR 9 Delayed 1,5 7 16 Sel Out/Hold Out -- Op In 

Status In, Chan End, 1,5, 11 7 16 Sel Out/Hold Out -
Device End - Op In 

- Status Byte on Bus In 
- Status In 

Service Out -

SR 11 1,5, 11, 18 7 16 Sel Out/Hold Out -
Ending Sequence -- Op In 

- Status Byte on Bus In 
(End of Scan) - Status In 

Service Out -
SR 18 11, 18 7 16 - Op In 

- Status Byte on Bus In 
- Status In 

Service Out -
Not Status In 18 7 16 End of Operation 

Scan Ring Command Counter Format Ring 

I Scan Run 0 Set BAC and Stop Cmnd I Reset Byte Ctr 
2 Counter Reset l Write starting adr (byte l) 2 Set Mode Cmnd l 
3 2250 Address 2 Write starting adr (byte 2) 3 Service Out Format 
4 Address Out 3 Write Command 4 ECM Command 
5 Sel/Hold Out 4 Start Regen Command 5 Sel Left Hex Chor 
6 Command Byte (Set BAC and Start) 6 Sel Right Hex Char 
7 Command Out 5 S tort Regen Adr (byte I ) 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 Ctr to 4 

10 Command Address 10 Nul I on Bus Out 
11 Service Out Stop II Set Mode Cmnd 2 
12 Run Formct 12 Transfer 
13 Rest.art Format 13 Transfer Adr l 
18 Scan Ring Completed 14 Trans fer Adr 2 

15 Step Word Counter 
16 Format Completed 
T Timing Trigger 
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CRT Storage Display Data Flow 

Console 
Indicators 

CDBI From MSCE 

2 

72 

(0-61+8P) 

3 4 5 

CompareD 

x 

ICB: ; 2 

0 

6 7 I p 

CPC Rotary 
Switches 

CPC/MCW 
Counter 
0 l I 
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Console Data Keys 

Log Word 
Select 
Gates 

(0-6Hi!P) N~l1 
3 I 4 I 5 6 7 I p 

72 71 

9 

Byte Ctr 

LOG/SCAN CONTROLS 

Log Ring - 6 Tgrs 
SPADCtr - 4 Tgrs 
Word Ctr - 8 Tgrs 
Scan Ring - I 8 T grs 
Command Ctr - 3 Tgrs 
Format Ring - 16 Tgrs 
Byte Ctr - 3 Tgrs 
Buffer Addr Ctr - 12 Tgrs 

Console Address Keys 

8 31 

CAR 

8 (+3P) 

L -NY201 

31 

x 

Increment by 8 (Bit 28) 

L Console Address Bus Out to MSCE 
27-----------t~ 

Pseudo 
Address 
Generator 

Reverse 
Parity 

Good Parity or No 
Parity Generate Blank_ 

Blank or 

-
___ xi .,.___B_a_d_P_a_r_it:...y_G_e_n_e_ra_t_e_*-t * Generate I 

Format Ring 

X-8 

Digit 
Select 

Hex to 
4 EBCDIC X 8 

Translator 

2250 Commands, 
Orders, and 
Addresses 

Bus Out 

Selector 
Channel 

MC 
Interface 
Switch 

Address and Status Bytes In 

8 

9 

35--->----9 ... 
Interface 

r;:i 
~ 

Tape 
Control 
Unit 

2250 
Display 
Unit 
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Storage Addr 
Manually Set 
in CAR Keys 

CRT 
Display Sw 

NY530 

Storage 

Scan PB 

NY532 

I 
Format A Command Counter 

At l (A26) 

NY077 

l 
Start Storage Scan l st Byte of Start 
Scan Reset Addr to 2250 

Hex OB 
NY532 ~ 

I 
Set MC BAC (C09-
C20) to 7SlS 
Hex lE BA 

NY033 

I 
Ton Scan R l (AOl) Command Counter 

At 2 (A2S) ' 

NYOll 

1 
2nd Byte of Start 

Ton Scan R2 (A02) Addr to 2250 
Hex BO 

NYOll 

Block Yes Command 
Scan Counter at 3 

NYOll (A2S, A26) 

No 

Se t Command 
Ctr to 0 

NYOll 

l 
Ton Scan R3 (A03) 
T of Scan R2 (A02) Set Command 
Addr of 2250 Ctr to 4 (A24) 
on Bus Out 

N YOl2 NYOll 

J 8 Ton Sc on R4 (A04) 
Address O ut 

Sheet 3 

NY0 12 

] 
Ton Scan RS (AOS) Tof Scan R5 and 11 
Se lec t Out (AOS) (All ) 
Hold Ou t 

NY01 3 
NY013 , NY0 1S 

I 
Op In Not Op In 
Tof Scan R3 (A03) Ton Scan R3 (A03) 
and 4 (A04) 2250 Addr on 

Bus Ou t 
NY09 l , NY0 12 NY0 12 

l 
Ton Scan R6 (A06) Ton Scan R4 (AOl\) 
Cmd Byte on Address O ut -
Bus Out 

NY0 13 NY01 2 

J 
Ton Scan RS (AOS) 
Select Out 

Set BAC and Stop Hold O ut 
Hex 07 

NY0 13 

1 
Ton Scan R7 (A07) -

Op In 
Tof Scan R3 and 4 

Comma nd O ut (A03) (A04) 

NY014 NY091,NY0 12 

l 
Tof Scan R6 and Ton Scan R6 (A06) 
7 (A06) (A07) Cmnd By te on 

Bus Out 
NY013, N Y0 14 NY014 

1 
Command Wr ite 
Hex 01 
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l 
Status In Not Dev 
End 

NY091, NY014 

I 
Ton Scan RS (AOS) 
SVC Out Normal -

NY01 4 

T 
Ton Scan R9 (A09) 
Step Cmd Ctr 

NY0 15 

I 
Tof Scan RB (AOS) 
and 9 (A09) 
Ton Scan R 10 (A 10) 
Cmd Addr Byte 
on Bus Out NYOlS 

1 
Ton Scan RS (AOB) 
SVC Out 
Normal 

NY0 14 

I 
Ton Scan R9 (A09) 
Step Cmd Ctr 

NY0 15 

I 
Tof Scan RS (AOB) 
and 9 (A09) 
Cmd Addr Byte on 
Bus Out 

NY015 

I 
Ton Scan R9 (A09) 
Step Cmd Ctr 

NYOlS 

I 
Tof Scan RB , 9, l 0 
(AOS) (A09) (A 10) 

NYOlS 

1 
Status In 
Device End 

NY091, NY014 

] 
Ton Scan Rl l (A 11) 
SVC Out Stop 

NYOlS 

T g 
l 

Ton Scan R7 (A07) 
Comma nd Out ' 

N Y014 

I 
Tof Scan R6 (A06) 
and 7 (A07) 

NY01 3, N Y014 

1 
Ton Sc an RS (AOS) 
SVC O ut Norma l 

NY0 14 

I 
Ton Scan R9 (A09) 
Step Cmd Ctr 

NYO l S 

L 

Command Counter 
a t 4 (A24) 

·~ 

- Blank Alwa ys 
Sent on Addr Seq 

-

Objective 

To display 16 daub lewords of MWS or EMS an CRT . 

1 
~3 Tof Scan RS (AOS) 

and 9 (A09) 
Ton Scan Rl 4 (Al4) 
Tfr CAR ' 

.. 
NY017 Byte Ctr Gates 

1 l 
Data to Lag Bus 
through Hex 

Ton F mt R3 (B03) 
XI a tar to 2250 

Ton Scan Rl 2 (Al2) SVC Out Fmt 
Run Format Ring Tof Timing Tgr 

I 

NY016 NY041 
1 l r Ton F,mt RS (BOB) 

Ton Fmt Rl (BOl) l Up Byte Ctr 

Reset Byte Ctr Ton Timing Tgr 
Tof Fmt R3 and 7 
(B03) (B07) 

NY040 
NY043 

NY041 

I 
No Byte 

Addr Dato Ctr= O 
Tof Fmt Rl6 (Bl6) 

or Data Seq N Y061 

NY046 

T 
Yes 

Addr 

I c 
Ton F mt R2 (B02) 
SM Byte on Byte No Sheet 3 
Bus Out Ctr = 2 (A2B) 

NY061 
NY040 

T Yes 

Ton Fmt RlO (BlO) Ton Fmt RB (BOB) 

2 Up BAC 
Nul I on Bus Out • l Up Byte Ctr 
Tof Fmt R3 and 7 Tof Fmt R3 and 7 

NY036 
(B03) (B07) (B03) (B07) 

NY044 NY043 

T 1 fa Ton F mt R3 (B03) Ton Fmt R3 (B03) 
SVC Out Fmt SVC Out Fmt 

Tof Timing Tgr 
NY041 NY041 

T l 
Ton Timing Tgr Ton Ti min g Tgr 

NY041 NY041 

1 l 
Ton Fmt R4 (B04) Ton Fmt RI I (Bl I) 
EC M Byte on SM Byte on Bus Out SM Byte to 2250 
Bus Out Tof Fm t Tof Fmt R3 and I 0 Hex 2A 
R2 (B02) and 3 (B03) ' (B03) (B 10) Tof Timing 

NY04 1 NY042 Tgr NY044 

1 ] 
Ton F mt R3 (B03) 
SVC Ou t Fmt Ton Fmt R3 (B03) 

SVC O ut Fmt Tof Ti ming Tgr 

NY041 NY041 

I l 
Ton Timing Tgr Ton Timing Tgr 

NY041 NY041 

T l l 
Ton Fmt R5 (BOS) Ton Fmt R 12 (Bl 2) 
Sel Lt Hex Char Tfr By te I on 
Tof Fmt R3 and 4 Bus Out 

(B03) (B04) Tof F mt R 3 and 11 

NY042 (B03) (B l l ) NY045 

I l 
Ton Fmt R3 (B03) 
SVC Out Normal 
Tof Tim ing Tgr S Up BAC 

NY041 
NY036 

1 I 
Ton Ti ming T gr Tof Scan R 12 (A 12) 

NY041 NY016 

T l 
Ton Fmt R6 (B06) Ton Fmt R3 (B03) 
Sel Rt Hex Char SVC Out Fmt 
Tof Fmt R3 (B03) Tof Timing T 

NY043 NY041 

T I 
Ton Fmt R3 (B03) 
SVC Out Norma l Ton Timing Tgr 
Tof Timing Tgr 

NY041 
NY041 

1 I 
Ton Fmt Rl3 (Bl3) Tfr Address 
Tfr Byte 2 on l st of 2 Bytes Ton Timing Tgr Bus O ut 
Tof Fmt R3 and 12 

to 2250 

NY041 (B03) (B 12) NY045 
MC BAC 

1 l 
Ton Fmt R7 (B07) Ton Scan Rl 5 (Al 5) 

On In Addr 
Blank or * to 2250 Fetch Req 

Seq to Gate 
Tof F mt R6 (B06) Tof Scan R 14 (A 14) 

Dbl Wd From 

NY043 NY017 Mem ta CBR 

1 ® 
Sheet 3 



Sheet 2 

D 

l 
Ton Fmt R 3 (803) 
Svc Out Fmt Tof 
Timing Tgr 

NY041 

1 
Ton Timing T gr 

NY041 

I 
Ton Fmt R 14 (814) 
Tfr Byte 3 on Bus 
Out Tof Fmt 
R 3 ond 13 (803 ,81 3) 

NY045 

1 
Ton Fmt R 3 (803) 
Svc Out Fmt Tof 
Timing T gr 

NY041 

1 
Ton Timing T gr 

NY041 

1 
Ton Fmt R 15 (B 15) 
l Up Wd Ctr Tof . 
Fmt R 3 + 14 
(803-814) 
Tof Timing T NY046 

I 
Ton Fmt R 16 (~l~) • 
Fmt R Compl e ted 
Tof Fmt R 15 (81 5) 

NY046 

1 
Display Fe tched 
Completed 

NY173 

I 
Ton Sca n R 16 (A 16)\ _ 
Mem Disp lay Dato ~ ' ' :: 
Seq 

NYD16 

1 
Ton Scan R l 2 (A 12) 
Run Fmt R 

NY016 

Ton Fmt R l l (Bl l) 
SM Byte on Bus Out 
Tof Fmt R S (BOS) 
Tof Timi ng Tgr 

NY044 

l 
Ton Fmt R 3 (803) 
Svc O ut Fmt 

NY04 l 

] 
Ton Timing T gr 

NYD4l 

T 
Ton Fmt R l 2 (B 12) 
Tfr Byte l on Bus 
O ut Tof Fmt 
R 3 & l l (803, Bll) 

NY045 

S Up SAC 

NY036 

1 

Tfr Address 2nd of 
2 Bytes to 2250 
MC SAC 

Tfr Address ls t of 
2 Bytes to 2250 
MC SAC 

Sta r Disp lay Blocks 
Stepping Word Ctr 

Tfr Address 2nd of 
2 Bytes to 2250 
MC SAC 

· Fetched Dbl Wd 
in CSR - ~AR Iner i' 
Dbl Wd 'sPAD Iner l 

Stor Display Blocks 
Stepping Word Ctr 

Brought Up By 
(A36-39) 
SPAD = 16 Hex 

(OOOO) J.A36-39) 

SM Byte to 2250 
Hex 2A 
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l 
·Tof Scan R 12 (Al2) 

NY016 

I 
Ton Fmt R 3 (803) 
Svc Out Fmt 
Tof Timing T gr 

NY041 

l 
Ton Timing T gr 

NY04l 

] 
I on Fmt R 13(813) 
Tof Fmt R 3 & 12 
(803) (Bl 2) 
Tfr Byte 2 on 
Bus Out NY045 

l 
Ton Fmt R 3 (803) 
Svc Out Fmt 
Tof Timing T gr 

NY041 

l 
Ton Timing Tgr 

NY041 

I 
Ton Fmt Rl4 (814) 
Tfr Byte 3 on 
Bus Out 
Tof Fmt R3 and 13 
(803, B 13) NOYD45 

l 
Ton Fmt R 3 (803) 
Svc Out Fmt 
Tof Timing T gr 

NYD4l 

1 
Ton Timing Tgr 

NY04l 

l 
Ton Fmt R 15 (Bl5) 
l Up WdCtr 
Tof Fmt R 3 and 14 
(803) (814) 
Tof Timi ng T gr 

NY041 , NY046 

l 
Ton Fmt R 16 (Bl6) 
Fmt R Completed 
Tof Fmt R 15 

NY046 

Ton Scan R 14 
(A 14) Tfr CAR Tof 
Scan R 16 (Al6) 

NY017 

] 
Ton Scan R 12 
(A 12) Run Format R 

NYD16 

0 
Sheet 2 

1 
Ton Scan R lS 
(Al S) Scan R 
Completed 

NYOl S 

I 

Sheet 2 

A 

l 
Ton Scan R 7 (A07) 
Command Out 

NY014 

I 
Tof Scan R 7 (A07) 

NY014 

] 
Status In Device 
End 

NY091 NY014 

J 
Ton Scan R 11 (A 11) 
SVC Out Stop 

NY015 

l 
Tof Scan R 5 (A05) 

NY013 

J 
Tof Scan R 11 
(All) 

NY015 

1 
Nat Op In 

NY09l 

l 
Ton S con R 3 (A03) 
Addr of 2250 on 
Bus Out 

NY012 

l 
Ton Scan R 4 ( A04) 
Addr Out Tof Scan 
R lS 

NYOl 2, NYOtS 

I 
Ton Scan l\J (A05) 
Select Out Hold 
Out 

NY013 

I 
Op In 
Tof Scan R) and 4 
(A03) (A04) 

NY012 NY091 

Ton Scan R 6 (A06) 
Cmd Byte on 
Bus Out 

NYD16 

I 
Ton Scan R 7 (A07) 
Command Out 

NY014 

l 
Tof Scan R 6 (A06) 
and 7 (A07) 

NYD13, NYD14 l 

I 
Sta tus In Not Dev 
End 

NY091, NY014 

1 
Ton Scan R Ji (ADS) 
Svc Out Normal 

NY014 

L 

l 
Ton Scan R 9 (A09) 
Step Command C tr 

NY015 

1 
Ton Scan R 10 (AlO) 
Tof Scan RS and 9 
(ADS) (A09) Cmd 
Addr Byte on Bus 
O ut NY015 

1 
Ton Scan RS (AOS) 
Svc Out Normal 

NY014 

1 
Ton Scan R 9 (A09) 
Step Command Ctr 

NY015 

1 
Tof Scan R S (AOS) 
and 9 (A09) 

NY014,NY015 

1 
Mem Cmd 
Address Byte 2 

NY015 

1 
Ton Scan R S (AOS) 
Svc Out Norma l 

NY014 

I 
Ton Scan R 9 (A09) 
Step Command Ctr 

NYD15 

TofSconRS,9, 
10 (AOS) (A09) 
(AlO) 

NY014, NY015 

T 

Set SAC and 
Start Hex 27 

Command Counter 
a t 5 (A24) (A26) 

1st Byte of 
Start Regen Adder 
to 2250 
Hex OS 

Command Counter 
At 6 (A24) (A25) 

2nd Byte of S tort 
Regen Addr to 2250 
Hex SO 

Command Counter 
at 7 (A24,25,26) 

1 
Status In Device End 

NY091, NY014 

I 
Ton Scan R 11 (A 11) 
Svc Out Stop 

NY015 

J 
Ton Scan R lS (A lS) 
Scan R Complete 
Tof Scan R l and 5 

NYDlS 

1 
Tof Scan R 11 (All) 

NYD1 5 

1 
End of O peration) 
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Oper~tion Event Scan Ring 
Command Format 

Interface Signals Notes 
Counter Ring 

MC 2250 

Scan Key or CPU Stop l 16 Op Out - Set BAC to 7818 (Hex 1E8A) 

SR l (Seen R;ng l) 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 Out -
- Op In 

t-- ------
Address In 1,5,6 0 16 Sel Out/Hold Out -

- Op In 
- Adr In 

- 2250 Adr on Bus In 
Cmnd on Bus Out -

SR 6 1,5,6,7 0 16 Sel Out/Hold Out -
Send 1Set Buffer - Op In 
Address and Stop' - Adr In 
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 -- Op In 

Status In, Not Chan End, 1,5,8 0 16 Sel Out/Hold Out -
Not Device End - Op In 

- Status Byte on Bus In 
- Status In 

Service Out -

Not Status In 1,5,8, 9 l 16 Sel Out/Hold Out - Step Command Counter 
- Op In 

Service Out -

SR 9 Delayed 1,5, 10 l 16 Sel Out/Hold Out -
- Op In 

Cmnd Adr Byte on Bus Out -

Service In 1,5, l 0,8 l 16 Sel Out/Hold Out - First byte of starting address to 2250, 
- Op In 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 

- Op In 
Cmnd Adr Byte on Bus Out -

Send Command Address Service Out -
(2 bytes) 

SR 9 Delayed 1,5, 10 2 16 Sel Out/Hold Out -
- Op In 

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 
- Op In 

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 
- Op In 

Cmnd Adr Byte on Bus Out -
Service Out -

SR 9 Delayed 1,5 3 16 Sel Out/Hold Out -
- Op In 

Status ln, Chan End, 1,5, 11 3 16 Se\ Out/Hold Out -
Ending Sequence 

Device End - Op In 

(Receive Status Byte) 
Service Out -

Not Status In l 3 16 Sel Out/Hold Out -
- Op In 

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 -

lnitiat Selection SR 4 1,3,4,5 3 16 2250 Adr on Bus Out -
Address Out -

Sel Out/Hold Out -

Operational In l, 5 3 16 Sel Out/Hold Out -
- Op In 

t--------
Address ln 1,5,6 3 16 Sel Out/Hold Out - Command is 1Write 1 (Hex 01) 

- Op In 

- Address In 
Cmnd Byte on Bus Out -

SR 6 1,5,6,7 3 16 Sel Out/Hold Out -
- Op In 
- Address In 

Cmnd Byte on Bus Out -
Ccrnmand Out -

Not Address In 1,5 3 16 Sel Out/Hold Out -
- Op In 

Status In 1,5, 8 3 16 Sel Out/Hold Out -
Send 'Write' Command - Op In 
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 

- Op In 
Service Out -

SR 9 1,5,8,9, 14 4 16 Sel Out/Hold Out -
- Op In 

Service Out -
Reset SR 8, SR 9 1,5, 14 4 16 Sel Out/Hold Out -

- Op In 

SR 14 1,5, 14, 12 4 16 Sel Out/Hold Out - Start Format Ring 

- Op In 

Scan Ring Command Counter Format Ring 

l Scan Run 8 Service Out 0 Set BAC and Stop Cmnd 16 Format Ring Completed 

2 Counter Reset 9 Step Cmnd Ctr l 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 Display, 
7 Command Out Transfer CAR 
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Operation 

Send SM and ECM Bytes 
to 2250 

Send Left Hex Char 
to 2250 

Send Right Hex Char 
to 2250 

Send Blank or 
Asterisk to 2250 

' 

Send Null Character to 
2250 
(Null sent fallowing third 
byte of address) 

One-up Byte Counter 

Scan Ping 

l Scan Run 
5 Se I/Hald Out 

12 Run Format 
14 Sta Disp, Trf CAR 
16 Sto Disp, Trf CBR 

Event Scan Ring 

SR 12 1,5, 12,(14 or 
16) 
See Note 

FR 1 (Formot Ring 1) 1,5, 12,(14 or 
16) 

L 

FR 2 1,5, 12,(14 or 
16) 

Not Service In 1,5, 12,(14 or 
16) 

Timing Trigger 1,5, 12,(14or 
16) 

Service In 1,5, 12, (14 or 
16) 

Not Service In 1,5, 12,(14 or 
16) 

Timing Trigger 1,5, 12,(14 or 
16) 

Service In 1,5, 12,(14 or 
16) 

Not Service In 1,5, 12,(14 or 
16) 

Timing Trigger 1,5, 12,(14 or 
16) 

Service In 1,5, 12,(14or 
16) 

Not Service In 1,5, 12,(14 or 
16) 

Timing Trigger 1,5, 12,(14 or 
16) 

Service In 1,5, 12,(14 or 
16) 

Not Service In 1,5, 12,(14 or 
16) 

Timing Trigger 1,5, 12,(14 or 
16) 

Service In 1,5, 12,(14 or 
16) 

Not Service In 1,5, 12,(14 or 
16) 

Timing trigger and blank or 
asterisk on bus out / or timing 
trigger and null on bus out 

1,5, 12,(14 or 
16) 

Command Counter 

Write Command 
Start Regen Cmnd 

(Set BAC and Start) 

l Reset Byte Ctr 
2 Set Made Cmnd 1 
3 Service Out Format 
4 ECM Cmnd 
5 Sel Left Hex Char 
6 Sel Right Hex Char 
8 Step Byte Ctr 

16 Format Completed 
T 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. 
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Command 
Counter 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4· 

4 

4 

4 

Format 
Ring 

MC. 

1,16 
- Op In 
- Service In 

2 

- Op In 

- Service In 

2,3 

- Op In 
- Service In 

2,3, T 
- Op In 

4, T 
- Op In 

4,3 
- Op In 

- Service In 

4,3, T 
- Op In 

5, T 
- Op In 

5,3 
- Op In 

- Service In 

5,3, T 
- Op In 

6, T 
- Op In 

6,3 
- Op In 
- Service In 

6,3, T 
- Op In 

7, T 
- Op In 

7,3 
- Op In 
- Service In 

7 ,3, T 

- Op In 

10, T 
- Op In 

10,3 
- Op In 

- Service In 

10,3, T 
- Op In 

8, T 
Op In 

Interface Signals 

Sel Out/Hold Out 

Sel Out/Hold Out 

SM Byte on Bus Out 

Se! Out/Hold Out 

Service Out 
SM Byte on Bus Out 

Sel Out/Hold Out 

Service Out 
SM Byte on Bus Out 

Sel Out/Hold Out 

ECM Byte an Bus Out 

Sel Out/Hald Out 

ECM Byte on Bus Out 
Service Out 

Se! Out/Hald Out 

ECM Byte on Bus 0 ut 
Service Out 

Sel Out/Hold Out 

Left Hex Char on Bus Out 

Sel Out/Hold Out 

Service Out 
Left Hex Char on Bus Out 

Sel Out/Hold Out 

Service Out 
Left Hex Char on Bus Out 

Sel Out/Hald Out 

Right Hex Char on Bus 0 ut 

Sel Out/Hold Out 

Service Out 
Right Hex Char on Bus Out 

Sel Out/Hold Out 

Service Out 
Right Hex Char on Bus Out 

Sel Out/Hold Out 

Blank ~r Asterisk on Bus Out 

Sel Out/Hold Out 

Service Out 
Blank or Asterisk on Bus Out 

Sel Out/Hold Out 

Service Out 
Blank or Asterisk on Bus Out 

Sel Out/Hold Out 

Null on Bus Out 

Se! Out/Hold Out 

Service Out 
Null on Bus Out 

Sel Out/Hold Out 

Service Out 
Null on Bus Out 

Sel Out/Hold Out 

2250 

-

-

-
-

--
-
--
-
-
-
--

-
-
-

-
-
-

--
-
--
-
-
-

--
-

--

-
-
-

-
-
-
--

-
-
-

--
-
-
-

Notes 

Reset Byte Counter. 
Begin sequence to transfer CAR or CBR to 
2250 storage. 

BAC incremented by 2 (FR 2)* 

Send SM Byte to 2250 (Hex 2A) 

Send ECM Byte to 2250 (Hex 41) 

* BAC is incremented by 10 in two steps, 
first by 2 and then by 8. 
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Operation Event Scan Ring 
Command Format 

Interface Signals Notes 
Counter Ring 

MC 2250 

FR 8 and Byte Ctr 0 or FR 8, 1,5, 12,(14 or 4 11 Sel Out/Hold Out -
FR 14 (Addr Seq) ond Byte 16) - Op In 
en- 2 SM Byte on Bus Out -
Service In 1,5, 12,(14 or 4 11,3 Sel Out/Hold Out - Send SM Byte to 2250 (Hex 2A) 

16) - Op In 
-- 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) - Op In 

SM Byte on Bus Out -
Service Out -

Timing Trigger 1,5, 12,(14 or 4 12, T Sel Out/Ho Id 0 ut - FR 12 turns off SR 12. SAC Incremented 
16) - Op In by 8 (FR 12) 

Transfer Byte 1 on Bus Out -
Service In 1,5,(14 or 16) 4 12,3 Sel Out/Hold Out -

- Op In 
- Service In 

Trans fer Byte l on Bus Out -
Service Out -

Not Service In 1,5,(14 or 16) 4 12,3, T Sel Out/Hold Out -
- Op In 

Send Transfer Order and Two 
Transfer Byte 1 on Bus Out -

Address Bytes to 2250 
Service Out -

Timing Trigger 1,5.(15 or 16) 4 13, T Sel Out/Hold Out - FR 13 turns on SR 15 and turns off SR 14. 

- Op In 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) 
- Op In 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 Ovt -
Service Out -

Not Service In l,5,(14or 15) 4 13,3, T Sel Out/Hold Out -
- Op In 

Transfer Byte 2 on Bus 0 ut -
Service Out -

Timing Trigger 1,5,(14 or 15) 4 14, T Sel Out/Hold Out -
- Op In 

Transfer Byte 3 on Bus Out -

Service In 1,5.(14 or 15) 4 14,3 Sel Out/Hold Out - Send transfer address (second of two bytes) 
- Op In to 2250. This is the low-order eight bits 

- Service In of MC BAC. 
Transfer Byte 3 on Bus Out -

Service Out -
Not Service In l,5.(14or 15) 4 14,3, T Sel Out/Hold Out -

- Op In 
Transfer Byte 3 on Bus Out -

Service Out -

Timing Trigger 1,5, (14 or 15) 4 15, T Sel Out/Hold Out - Actual stepping of the word counter is 

One-up Word Counter, - Op In blocked on storage display 

Format Ring Complete 
Not Timing Trigger l,5.(14or 15) 4 16 Sel Out/Hold Out -

- Op In 

Fetch Request 1,5, 15 4 16 Se I Out/Hold Out -
- Op In 

- Service In 

End of Address Sequence Fetch Completed 1,5, 15, 16 4 16 Sel Out/Hold Out - Fetched double word is set into the CBR. 
Restart Format Ring - Op In 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 

- Op In 2250 storage 
- Service In 

End of Doto Sequence, FR 16 1,5, 12, 14 4 16 Sel Out/Hold Out - Set SR 12. Restart format ring. Begin 

RAs.ta.ft FC"rmot Ring - Op In address sequence to transfer CAR to 2250 
storage. 

FR 16 and Last Word Fetched 1,5, 18 4 16 Sel Out/Hold Out - 1Last Word Fetched' condition is brought 

End of Data Sequence, 
- Op In up when SPAD equals 0000 

Lost Word Fetched Service In 1,5, 18,7 4 16 Sel Out/Hold Out - Command Out causes 2250 to drop Service 

- Op In 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 -
- Op In 

Status In, Chan End, Device 1,5, 18, 11 4 16 Sel Out/Hold Out -
End - Op In 

- Status Byte on Bus In 
- Status In 

Ending Sequence Service Out -
SR 11 I, 11, 18 4 16 - Op In 

- Status Byte on Bus In 

- Status In 
Service Out -

Not Status In I, 18 4 16 - Op In 

Scan Ring Command Counter Format Ring 

I Scan Run Start Regen Cmnd 3 Service Out Format 
5 Sel/Hold Out (Set BAC end Stort) 11 Set Mode Cmnd 2 

II Service Out Stop 12 Transfer 
14 Sto Disp, Trf CAR 13 Transfer Address 1 
15 Fetch Request 14 T ronsfer Adr 2 
16 Sto Disp, Trf CBR 15 Step Word Counter 
18 Scan Ring Completed 16 Format Completed 

T 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) ta 2250. 
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Operation Event Scan Ring 
Command Format 

Interface Signals Notes Counter Ring 
MC 2250 

Not Operational In 1,3, 18 4 16 2250 Adr on Bus Out -
SR 3 1,3,4 4 16 2250 Adr on Bus 0 ut -

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 -
- Op In 

Address In 1,5,6 4 16 Sel Out/Hold Out - Command Byte: Set Buffer Address and 

- Op In Start (Hex 271 

- Address In 

Send Start Regeneration 
Cmnd Byte on Bus Out -

Command to 2250 SR 6 1,5,6,7 4 16 Sel Out/Hold Out -- Op In 
- Address In 

Cmnd Byte on Bus Out -
Command Out -

Not Address In 1,5 4 16 Sel Out/Hold Out -
- Op In 

Stotvs In, Not Chan End, 1,5,8 4 16 Sel Out/Hold Out -
Not Device End - Op In 

- 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 

- Op In 
Service Out -

SR 9 Delayed 1,5, 10 5 16 Sel Out/Hold Out -- Op In 
Cmnd Adr Byte on Bus Out -

Service In 1,5, 10,8 5 16 Sel Out/Hold Out - First byte of start regeneration oddrPsS to 

- Op In 2250. First byte is high-order byte, 

- Service In Complete address is 2176 (Hex 0880). 
Cmnd Adr Byte o~ Bus Out -

Service Out -
Not Service In 1,5, 10,8, 9 6 16 Sel Out/Hold Out - Step Command Counter 

- Op In 
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 - Op In 

Cmnd Adr Byte (2) on Bus Out -
Service In 1,5, 10,8 6 16 Sel Out/Hold Out - Second byte of start regeneration address 

- Op In 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 Out - Step Command Counter 

- Op In 
Cmnd Adr Byte (2) on Bus Out -

Service Out -
SR 9 Delayed 1,5 7 16 Sel Out/Hold Out -

- Op In 

Status In, Chan End, 1,5, 11 7 16 Sel Out/Hold Out -
Device End - Op In 

- Status Byte on Bus In 
- Status In 

Service Out -
SR 11 1,5, 11, 18 7 16 Sel Out/Hold Out -

- Op In 
- Status Byte on Bus ln 

Ending Sequence - Status In 
(End of Scan) Service Out -

SR 18 11, 18 7 16 
- Op In 
- Status Byte on Bus In 

- Status In 
Service Out -

Not Status In 18 7 16 End of Operation 

Scan Ring Command Counter Format Ring 

I Scan Run B Service Out 4 Start Regen Cmnd 16 Format Completed 

3 2250 Address 9 Step Command Counter (Set BAC and Start) 
4 Address Out 10 Command Address 5 Start Regen Adr (byte I) 
5 Se l/Hol d 0 ut II Service Out Stop 6 Stort Regen Adr (byte 2) 
6 Command Byte 18 Scan Ring Completed 7 Unused 
7 Command Out 
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MON Data Flow Preceding Message Display 

Console 
Indicators 

CDBI from MSCE 

CXR 

0 2 3 

MCW 

(0-63+8P) 

4 5 

52 

Io 

CBR 

0 

0 

6 7 

63 

x 

2 

72 

-NYlOl 

p 

Console Data Keys 

Log Word 
Select 
Gates 

(0-63+8P) 

3 4 5 

x 

721 

-NYlOl 

6 7 p 

71 

Pseudo 
Address 
Generator 

Byte 
Select 

§] 

(Count Field) 

Compare D 

Message Display (Data Flow) 

Console 
lndicatol.l 

CDBI from MSCE 

ICXOR 
(0-63+8P) 

2 3 4 I 5 

Compare LJ 

CPC Rotary 
Switches 

CPC/MCW 
Counter 
0 11 

x 

.... BR 

0 

6 

0 

7 

2 

NYiOil 
I r 

CPC Rotary 
Switches 

CPC/MCW 
Counter 
0 11 
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Console Data Keys 

Log Word 
Select 
Gates 

(0-63+8P) 

3 4 5 6 

LOG/SCAN CONTROLS 

Log Ring 
SPAD Ctr 
Word Ctr 
Scan Ring 
Command Ctr 
Format Ring 
Byte Ctr 
Buffer Addr Ctr -

NY101 

7 p 

71 

72 

Byte Ctr 

6 Tgrs 
4 Tgrs 
8 Tgrs 

18 Tgrs 
3 Tgrs 

16 Tgrs 
3 Tgrs 

12 Tgrs 

Pseudo 
Address 
Generator 

Byte 
Select xl 

8 

Last Word Used 

2250 Commands 
and Addresses 

LOG/SCAN CONTROLS 

Log Ring 6 Tgrs x 8 
SPAD Ctr 4 Tgrs Address 
Word Ctr 8 Tgrs Status 

Scan Ring 18 Tgrs B tes 

Command Ctr 3 Tgrs 
Format Ring 16 Tgrs 

Tags 
Byte Ctr 3 Tgrs 
Buffer Addr Ctr - 12 Tgrs 

Console Address Keys 

8 

CAR 

8 (+3P) 

Reverse 
Parity 

[§ 

Digit 
Select 

31 

17 28 

NY201 

31 

a 
Blank or 
* Generate 

Hex to 
EBCDIC 
Translator 

Selector 
Channel 

~ 

MC 
Interface 

Switch 

Console Address Keys 

CAR 

8 (+3P) 

x 

I -NY201 

31 

Increment by 8 (Bit 28) 

Tape 
Control 
Unit 

2250 
Display 
Unit 

Console Addr Bus 
Out to MSCE 

'--~~~~~~~21~~~~~~~~~~~~~ 

Reverse 
Parity 

Digit 
Select 

(Data) 

Blank or 
*Generate 

Hex to 
EBCDIC 
Translator 

Bus Out 

Selector 
Channel 

MC 

35 Interface 
Switch 

§ t 

Tape 
Control 
Unit 

2250 

1/0 Interface 
35 Disploy 

Unit 



Msg Disp 

I 
From Fig 5-5 16 .. Adr In 
Diagnose Sheet 2 of 5 .....- No No 

] Yes 

Gate MCW Bits 
52-63 to Ton SR6 (A06) Cmd 
CAR17-28 (Y92) Byte On Bus Out 

NY212 NY013 

1 1 

Reset Byte Ctr to 0 Cmd Is Set BAC and 
(A27) Stop Hex 27 

NY040 

I 1 • 
Ton SR? (AO?) Cmd 

Ton Start Msg Disp Out 
Yes 

NY081 NY014 

1 _J 

Ton Scan Ri ng l (AOl) 
Yes 

Adr In 

NYOll 

] No 

Tof SR6 (A06), 7 1 

Ton SR2 (A02) (AO?) 

NYOll NY013 

~ 

Block No Status 

Sca n Sw on 
In Not Dev 

No End No 

Yes Yes 

Set Cmd Ctr to 4 Ton SRB (A08) SVC 
(A24) Out 

NYOll NY014 

~ l 
Ton SR9 (A09) Step 
Cmd Ctr to l (A26) To Sheet 2 

NY01 5 

l 1 
Set Cmd Ctr to 0 

Ton SRlO (Al O) Tof 

(A25) SR 8 (AOB) , 9 (A09) 
Cmd Adr Byte l Yes 

NYOll 

I J 

Ton SR3 (A03) Tof Bus Out 
SR2 (A02\ 2250 Adr ; 00 

On Bus Out Hi Order 

NY012 NY015 

] ~ 

Ton SR4 Adr O ut SVC In 
(A04) No 

NY012 

1 Yes 

Ton SR5 (A05) 
Ton SR8 (AOB) SVC 

Se l Out 
Hold Out Out 

NY013 NY014 

1 .... ] 
Ton SR9 (A09) Step 

Op In 
No 

Cmd Ctr to 2 (A25) No 

NY015 

Yes ] 
Tof SR3, 4 (A03) Tof S RS , 9 (A09) 

NY01 2 NY015 

1 1 
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SVC In ~ 

No 

Yes 

Ton SR8 (A08) SVC 
Out 

NY014 

J 

Bus Out 
; 00 
Adr Byte 2 

NY015 

SVC In 

No 

Ton SR9 (A09) Step 
Cmd Ctr to 3 (A25) 1Yes 

NY01 5 

] 
Tof S!l6 (AOB), 9 
(A09) , 10 (Al O) 

NY014,015 

.J --. 

S talus In Dev End 
No 

Yes 

Ton SRl l (Al l) SVC 
Out Stop 

NY015 

l 
Tof SR5 (ADS), 11 
(All) 

Yes 
NY013, 015 

J ..... 

Op In 

No 

Ton SR3 (A03) 2250 
Adr On Bus Out 

NY01 2 

] 
Ton SR4 (A04) Adr 
Out 

NY01 2 

l 
Ton SR5 (A05) Se l, 
Hold Out 

NY013 

.. J ..... 

Op In 

Yes 

Ton SR3 (A03), 4 
(A04) 

NY012 

1 

Objective: 
Transfer an EBCDIC message from MWS to 2250 Buffer and Display it on CRT 
by use of Diagnose Instruction. 

1 
Gate CBR To Bus Out Adr In 
Per Byte Ctr 

NY051 

Yes 

k$> Sheet 

Ton SR6 (A06) Cmd 

~ 
Byte O n Bus Out I 

0 

NY013 

J 
Yes_f 

3 

Cmd Is Write Hex 
01 

Tof Msg Fth Reg 

NY081 

J 
l 

Ton SRT (AO?) Cmd Fetched Dbl Wd In 
O ut CBR In EBCDIC 

NY014 

~ 
l 

Step CAR l Dbl 
Wd (Mut t Stg 

Adr In ' Disp) 

NY209 

No 

Tof SR6 (A06), 7 Yes 
(AO?) EOB On Bus Out 

© NY014 

_J No 

~heet 3 

Sta tus In B 

Sheet 3 
Yes 

Ton SRB (A08) SVC 
Out 

NY014 

J --
Status In 

No 

Ton SR9 (A09) Step 
Cmd Ctr to 4 (A24) 

NY015 

] 
Ton Msg Fetch Reg 

NYOBl 

J 

See Flow Chart Dis-
play Storage In CSR 
Figure For 
Data Flow 
MWS to CBR 

l 
Tof (AOB) SRB, 9 
(A09) 

NY015 

] 
Ton Msg Gate Data 

NY08 1 

1 
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No 

Yes 

Sheet 2 

B 

--. 

SVC In 

Yes 

Ton Msg SVC O ut 

NYOBl 

2250 Stores Byte In 
Buffer 

...... 

SVC In 

No 

Step Byte Ctr (A28) 

NYOBl 

Tof Msg SVC O ut 

NYOBl 

Ton Rem Seq Lth 

NYOBT 

E>-0 On Bus 
Ou t Yes 

No 

Ton Msg SVC Out 

NYOB T 

2250 Stores Byte In 
Buffer 

Step Byte Ctr (A28) 

NYOB T 

Tof Msg SVC Out 

NYOBT 

Byte 
= O 

No (A27, 28, 29) 

Yes 

Ton Msg Fetch Req 

NYOBl 

Fe tch Dbl Wd To 
CBR 

Tof Rem Seq Lth 

NYOBT 

No 
Fetc h Compl 

Yes 

Ton Last W d Used 

NY01 9 D 

Sheet 2 

Tof Msg Gate Data 

NYOBl 

Tof Rem Seq Lth 

NYOBl 

...... 

~c ,, 
Yes 

Ton SR7 (A07) Cmd 
Out 

NY014 

....... 

Ton SR 11 (A 11) SVC 
Out Stop 

NY01 5 
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Sheet l 

Yes 

Tof SR5, 
(A05, All) 

NY013, 015 

.... 

Op In 

No 

Ton SR3 (A03) 2250 
Adr On Bus Out 

NY012 

Ton SR4 (A04) Adr 
Out 

NY012 

Ton SR5 (A05) Se I, 
Hold Out 

NY013 

Yes 

Tof SR3, 4 
(A03,A04) 

NY012, 013 

k;'" 
Yes 

Ton SR6 (A06) Cmd 
Byte On Bus Out 

NY013 

Cmd Is Set BAC a nd 
Start Hex 27 

Ton SR7 (A07) Cmd 
O ut 

NY014 

.. 

~'" 
No 

Tof SR6 (A06), 7 
(A07) 

NY013 

A 
.. --. 

~"" Dev 
nd 

Yes 

Ton SRB (AOB) SVC 
O ut 

NY014 

.. --.. 

~"" 
No 

Ton SR9 (A09) Step 
Cmd Ctr to 5 (A25) 

NY014 

Ton SR l 0 (A TO) Tof 
SRB (AOB) , 9 (A09) 
Adr Byte l On Bus 
O ut 

1 

Hi Order Byte = 00 

NY015 

~ 
Yes 

Ton SRB (AOB) SVC 
Out 

NY01 4 

k:'" No 

No 

Ton SR9 (A09) Step 
Cmd Ctr to 6 (A25) 

NY015 

Tof SRB (AOB), 9 
(A09) Adr Byte 2 
On Bus O ut 

NY015 

Lo Order Byte = 00 

SVC In 

Yes 

Ton SRB (AOB) SVC 
Out 

NY01 4 

SY~ 
~ 

No 

Ton SR9 (A09) Step 
Cmd Ctr to 7 (A25) 

NY015 

Tof SRB (AOB), 9 
(A09) , 10 (A 10) 

Sta~ 
Dev/No 

Yes 

Ton SR 11 (A 11) SVC 
Out Stop 

NY015 

Ton SR18 (Al B) SR 
Comp I 

NY018 

Sta~ / s 
No 

EOB 
On Bus 

Out 

Yes 

Tof Message Dis­
play Latch 

NY508 

No 

( o peration Comple~ 

Operation was 
Terminated by 
Block Scan Sw. 
Restart by Turning 
off Block Scan Sw 

Drops Start Signa l 
to CPU (Allows 
CPU to Start) 



Command Message Display 
Operation Event Scan Ring Counter Triggers MC Interface Signals 2250 Notes 

12 Field contains bit 8 and Op Out - CRT Display Rotary Switch must be in 
not bit 9 the 'Message Display' position 

Note: Operational Out remains active as long as CRT 
Display rotary switch is not off. 

Diagnose Instruction 
MON is fetched and set into the 
CBR 

MON is transferred from CBR to CXR bits 52-63 are transferred to 
CXR. MCW should be all zeros CAR b;ts 17-28 
except for the count field (52-63) 

Start Message Display I SMD Reset Scan Ring and Byte Counter. 
(From Diagnose Instruction) Start Scan Ring. 

SR l (Scon R;ng 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 

SR 3 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 -
- Op In t---------

Address In 1,5,6, 7 0 Sel Out/Hold Out -- Op In 
- Adr In 
- 2250 Adr on Bus In Cmnd on Bus Out -

SR 6 1,5,6,7 0 Sel Out/Hold Out -
- Op In 
- Addr In 
- 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 -

- Op In 

Status In, Not Chan End, 
Not Device End I, 5,8 0 \ Sel Out/Hold Out -

- Op In 
- Status Byte on Bus In 
- Status In -

Service Out -

Not Status In 1,5,8, 9 l Sel Out/Hold Out - Step Command Counter 

---- Op In 
Service Out -

SR 9 Deloyed 1,5, 10 l Se! Out /Ho!d Out -
---- Op In 

Cmnd Adr Byte on Bus Out -

Service In 1,5, 10,8 l Sel Out/Hold Out - First byte of starting address to 2250. First 
byte is high-order byte. Complete address 
is 0000. 

Not Service In I, 5, 10,8, 9 2 Sel Out/Hold Out - Step Command Counter 

- Op In 
Cmnd Adr Byte on Bus Out -

Service Out -

SR 9 Deloyed 1,5, 10 2 Sel Out/Hold Out -
Send Command Address - Op In 

(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 

- Op In 
Cmnd Adr Byte on Bus Out -

- Service In 
Service Out -

Not Service In 1,5, 10,8, 9 3 Se! Out/Hold Out - Step Command Counter 

- Op In 
Cmnd Adr Byte on Bus Out -

Service Out -
SR 9 Delayed 1,5 3 Se! Out Hold Out -

- Op In 

Ending Sequence Status In, Chan End, 1,5, 11 3 Se! Out/Hold Out -
(Receive Status Byte) Device End - Op In 

Service Out -

Not Status In I 3 - Op In 

Not Operational In I, 3 3 2250 Adr on Bus Out -

SR 3 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 -

Se! Out/Hold Out -

Operationa I In 1,5 3 Sel Out/Hold Out -
- Op In 

t----------Send 'Write' Command 
1,5,6 3 Sel Out/Hold Out - Command is 'Write' (Hex 01) 

to 2250 Address In 
- Op In 
- Address In 

Cmnd Byte on Bus Out -

SR 6 1,5,6,7 3 Sel Out/Hold Out -
- Op In 
- Address In 

Cmnd Byte on Bus Out -
Command Out -

Not Address In 1,5 3 Sel Out/Hold Out 

- Op In 

Status In 1,5,8 3 Sel Out/Hold Out 

- Op In 
- Status In 

- Status Byte on Bus In 
Service Out -

Scan Ring Command Counter Message Disela:i:: Triggers 

1 Scan Run 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 !!J'.!• 
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Operation 

Send 1W1ite' Command to 
2250 (continued) 

Fetch first double word 
of message 

Send first data byte of 
any word to 2250 

Send remaining data bytes of 
any word to 2250 

Byte Counter Zero. 
Fetch "1ext double word of 
message. 

Sense EOB. Stop data 
tror,s!'er. 

Signal End of Dato to 
2250 

Ending Sequence 

Scan Run 
Sel/Hold Out 
Command Out 
Service Out 
Step Command Counter 

11 Service Out Stop 

Event 

Not Status In 

SR 9 

Reset SR 8, SR 9 

MFR 

Fetch Complete 

Service ln 

MSO 

Not Service In 

SBC 

Not MSO 

Service In 

MSO 

Not Service In 

SBC 

Not MSO 

SBC, Byte Counter Zero 

MFR 

Fetch Complete 

SBC, EOB on Bus Out 

Service In 

Not Service In 

Status In, Chan End, 
Device End 

SR 11 

Not Status In 

Command Counter 

Start Regen Command 
(Set BAC and Start) 
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Command 
Scan Ring Counter 

1,5,8,9 4 

1,5,8,9 4 

1, 5 4 

1,5 4 

1,5 4 

1,5 4 

1,5 4 

1,5 4 

l, 5 4 

1,5 4 

1,5 4 

1, 5 4 

1, 5 4 

1,5 4 

1,5 4 

1, 5 4 

l, 5 4 

l, 5 4 

1,5 4 

1, 5, 7 4 

1,5 4 

1,5, 11 4 

1,11 4 

l 4 

Message Display Triggers 

MGD Message Gate Doto 
RS Remember Sequence 

MSO Message Service Out 
SBC Step Byte Counter 
MFR Message Fetch Request 
L WU last Word Used 

Message Display 
Triggers Interface Signals Notes 

MC 2250 

Sel Out/~old Out - Step Comman,d Counter 

- Op In 
Service Out -

MFR Se! Out/Hold Out - Fetch request for double word 

- Op In addressed by CAR 
Service Out -

MFR Sel Cut/Hold Out -
- Op In 

MFR,MGD Se! Out/Hold Out - Gate CBR byte selected by byte counter 

- Op In directly to Bus Out. Reset 'Remember 

CBR Byte on Bus Out - Sequence' if on. 

MFR,MGD Se! Out/Hold Out - Set fetched double word into CSR. 

-- Op In Advance CAR by one double word. 
CSR Byte on Bus Out -

MFR,MGD, Se! Out/Hold Out -
MSO - Op In 

- Service In 
CBR Byte on Bus Out -

Service Out -

MGD,MSO Se! Out/Hold Out - Data byte set into 2250 storage, 
- Op In Fetch Request reset. 
- Service In 

CBR Byte on Bus Out -
Service Out -

MGD, MSO, Sel Out 1Hold Out - Step Byte Counter 

SBC - Op In 
CBR Byte on Bus Out -

Service Out -
MGD,SBC, Sel Out/Hold Out - Reset Message Service Out. 
RS - Op In Set Remember Sequence latch. 

CBR ~e on Bus Out -
- Reset Step Byte Counter Latch 

MGD,RS Sel Out/Hold Out --
- Op In -

CBR Byte on Bus Out -

MGD,RS,MSO Se! Out/Hold Out -
- Op In 
- Service In 

CBR Byte on Bus Out -
Service Out - -

MGD,RS,MSO Sel Out/Hold Out - Data byte set into 2250 storage 

- Op In 
- Service In 

CSR Byte on Bus Out -
Service Out -

MGD, RS, MIO, Sel Out/Hold Out - Step Byte Counte1 

SBC - Op In 
CBR Byte on Bus Out -

Service Out -

MGD,RS, SBC Sel Out/Hold Out - Reset Message Service Out 

- Op In 
CBR Byte on Bus Out -

MGD,RI Sel Out/Hold Out - Reset Step Byte Counter Latch 

- Op In 
CBR Byte on Bus Out -

MGD,RS,SBC, Sel Out/Hold Out - Turn on Message Fetch Request 

MFR - Op In 
CBR Byte on Bus Out -

MGD,MfR Sel Out/Hold Out - Reset Remember Sequence latch. 

- Op In Fetch double word addressed by CAR 
CSR Byte on Bus Out -

MGD, SBC Se! Out/Hold Out - Set fetched double word into CBR. 

- Op In Advance CAR by one double word. 
CBR Byte on Bus Out -

RS,SBC,LWU Sel Out/Hold Out - Set lost Word Used Latch. Reset 

- Op In Message Gate Display. 
CBR Byte (EOB) on Bus Out -

LWU Sel Out/Hold Out - Send Command Out 

- Op In 
- Service In 

Command Out -

LWU Se! Out/Hold Out -
- Op In 

LWU Sel Out/Hold Out -
- Op In 
- Stotvs Byte on Bus In 

- Status In 
Service Out -

LWU - Op In 
- Status Byte on Bus In 

- Status In 
Service Out -

- Op In 



Command Message Display 
Operation Event Scan Ring Counter Triggers Interface Signals Notes 

MC 2250 

Not Operational In 1, 3 4 LWU 2250 Adr on Bus Out -
SR 3 1, 3,4 4 LWU 2250 Adr on Bus Out -

Address Out -
SR 4 1,3,4,5 4 LWU 2250 Adr on Bus Out -

Address Out -
Se! Out/Hold Out -

Operational In 1, 5 4 LWU Se! Out/Hold Out -
- Op In 

Address In 1,5,6 4 LWU Se! Out/Hold Out - Command Byte: Set Buffer Address and 

- Op In Stort (Hex 27). 

- Address In 
Cmnd Byte on Bus Out -

Send Start Regeneration 
command to 2250 SR 6 1,5,6,7 4 LWU Se! Out/Hold Out -- Op In 

- Address In 
Cmnd Byte on Bus Out -

Command Out -
Not Address In 1,5 4 LWU Se! Out/Hold Out -

- Op In 

Status In, Not Chon End, 1,5,8 4 LWU Se! Out/Hold Out -
Not Device End - Op In 

- Status In 

- Status Byte on Bus In 
Service Out -

Not Status In 1,5,8,9 . 5 LWU Se! Out/Hold Out - Step Command Counter 
- Op In 

Service Out -
SR 9 Delayed 1,5, 10 5 LWU Se! Out.IHold Out -

- Op In 
Cmnd Adr Byte on Bus Out -

Service In 1,5, 10.8 5 LWU Sel Out/Hold Out - First byte of start regeneration address 
- Op In to 2250. First byte is high-order byte. 
- Service In Complete address is 0000. 

Cmnd Adr Byte on Bus Out -
Service O.Jt -

Not Service In 1,5, 10,8,9 6 LWU Se! Out/Hold Out - Step Command Counter 
- Op In 

Cmnd Adr Byte on Bus Out -
Service Out -

Send Command Address 
(2 bytes) to 2250 SR 9 Delayed 1,5, 10 6 LWU Se! Out/Hold Out - -- Op In 

Cmnd Adr Byte (2) on Bus Out -

Service In 1,5, 10,8 6 LWU Sel Out/Hold Out - Second byte of start regeneration 
- Op In address to 2250 
- Service In 

Cmnd Adr Byte (2) on Bus Out -
Service Out -

Not Service In 1,5, 10,8,9 7 LWU Se! Out/Hold Out - Step Command Counter 

- Op In 
Cmnd Adr Byte (2) on Bus Out -

Service Out -
SR 9 Delayed 1,5 7 LWU Sel Out/Hold Out -

- Op In 

Status In, Chan End, 1,5, 11 7 LWU Se! Out/Hold Out -
Device End - Op In 

- Status Byte on Bvs In 
- Status In 

Service Out -

SR 11 1,5, 11, 18 7 LWU Sel Out/Hold Out -
Ending Sequence - Op In 

(End of Scan) - Status Byte on Bus In 

- Status In 
Service Out -

SR 18 11, 18 7 LWU - Op In 
- Status Byte on Bus In 

- Status In 
Service Out -

Not Status In 18 7 LWU End of Operation 

Scan Ring Command Counter Message Display Triggers 

1 Scan Run 4 Start Regen Cmnd l WU last Word Used 
3 2250 Address (Set SAC and Start) 
4 Address Out 5 Start Regen Adr (byte 1) 
5 Sel/Hold Out 6 Start Regen Ade (byte 2) 
6 Command Byte 7 Unused 
7 Command Out 
8 Service Out 
9 Step Command Ctr 

10 Command Address 
11 Service Out Stop 
18 Scan Ring Completed 

DIAGRAM 5-515. CRT MESSAGE DISPLAY (SHEET 6 OF 6) 

5-515 (6 of 6) 



Diagnose Ins tr uc tion 

B 1 + 0 1 = MCW Address 

SI al:----O-p_c_o_d_e_8_3 __ ~1s----l 2-----;-;-1-;-;--B-l--;-::~~-----D-l------j 
15 16 19 20 3 1 

Bits 8 a nd 9 

Exit from Diagnose; 
MCW to CBR to CXR 

MCW to CBR to CX R, a nd ac t ion on 
count depend ing on: 
MCW Bits 

0 No o ther ac tian 

Hord Sto p and Interrupt 

Soft Stop and Log Ou t 

12 

Hard Stop and Log Out and In terrupt 

Messeoge Display (MC W shou ld be all ze ros: 
o therwise MC ma y attempt additiona l functions . ) 

Immed iate Logout 
MC W to CBR (no gote to CXR) 

Mai ntenance Contro l Word 

' " " 
13 14 

'\. 

15 

12 !1 
0 
0 
0 

Act ivate Channel Se lec t 
0 0 

li ne (See Note ) 
0 1 
0 
0 
0 

Activate Al l Cha nne l Select lines (See Note ) 

Controls Gating of MC W Bits 33_43 
0 = CPU Data Po th Contro ls 
l = PSCE Doto Poth Controls 

14 15 

0 - MPX Chon 
- Chon 1 
- Cha n 2 
- Chan 3 

0 - Chon 4 
1 - Chon 5 
0 - Stor Chon 

~} Unused 

1 - No Chon 

Nore: When bit 11 is q 1, a l l 
channe l d iagnost ic select lines 
ore acti ve . Whe n bit 11 is a 0, 
bits 12-1 5 contro l channel 
se lect io n. Action token by the 
se lected channe l(s) is contro ll ed 
by MCW b;ts 11 - 13. 

!------------------------------ Req uest Stack Se lect - MCW Bit 25=1 

~ ~~e~tc~;~~ Bonk B; t O utput Pro odty 

I 

lnh;b;t (D;sob le) Q } 

10 Sw;tch HOLAB ond HOMAB r--------------------------Unused l I Inve rt HO LAB ond Sw;tch B;t JO= l 
wit h HOMAB Disable PSCE Punch through 

~ f Q Reg;ster lnh ;b; t Controls 

f]0l l 2l 3J JJJJ ~~l~ DHITi1 n Dfl~ flU~J;Jfl lim ~ H fl!fil[~~!JJIITITil fl~~ gfl fl ~ l ;Jtl ~Julifi ~JHfl 
Inhibit O ve rla p . 

SAA for ce Error Ge ne rate Bits 
11 

I I L____ Count F;e ld 

Adr Except ion 
D;soble lnte cvo l nmer FL P Sonk/ Source Reg ;ster Contro ls 

SDB/ SAR Pa ir Contro ls 

Su ppress Add ress Except ion -------' 

Disa ble M.Jlt ioccess --------' 

Act ion on MCW Count ________ _J 

Ch eck Reset ---------~ 

Ignore CPE Erro rs --------- --

Channe l Dia gnost ic Lines -------------

Reverse Mork Pa rity ---------------_J 
Force f\ASM Addr 
Parity a nd Key Checks ---- -------------' 

Sink Add ress Pa rity Invert - - ------------ ---_] 

Op Sta ge Pa rity Invert --- ------- --- - ----__J 

FX P Erro r G e nerate --------------------

Data Path Contro l Fields Decoding 

-£ a- ~ 
9.. d' . g. d' 

~ ~'1- ~~ 

FXP and FLP Storage Buffer Con tro ls 

FXP and FLP Op Stock Cont ro ls 

FLP Error Gene rate Contro ls -- MC W Bit 25=Q 

'------------------------------------ FLP Pu lse Stop 

Ga te Request Stock Se lec t 

Suppress Instruction Fe tch 

Q Store and Fetch De la y 

Al low Q O utput Prior ity 

Q Hold O n Error 

'--------------------------------------- --- PSCE Ho lt On Error 

I Box Adde r Error Ge nera te 

.,,~ 
d' , o..,. ?; 'O t? 
~ °"ti ~0- "1> -0 

MCW Bi ts 34 to 36* MCW B ;ts 37 to 39 MC W 40 and 41 MC W Bits 42 a nd 43 

Req Stock l 
Req Stack 2 
Req Stock 3 
Req Stock 4 
No Action 

Note : 

..,,..-,---: 
~ Code 

J..&-Q.- 00 000 

..!.Jl...J,- 0 l 0 0 l 

J..l..Q_ 1 0 01 0 

i_g_ 11 0 I 1 

_Q_Q__Q_ - l 0 0 
- 1 0 I 
- 1 1 0 

- 111 

FLP Op Stk FXP Op Stk 
Buffer Bo ff er 

FLOSO No Act ion 
FLOS 1 FXOS l 
FLOS2 FXOS2 
FL OS3 FXOS3 
FLOS4 FXOS4 
FLOSS FXOS5 
FLOS6 FXOS6 
FL OS7 No Adion 

"f'h'e'buffer or reg ister pair designa tion as spec ified by the code in the 
respect ive MC W da ta path con trol fi e ld re fer s to th e buffer or register 
pai r tha t wil l honor the nex t req uest . 

DIAG RAM 5- 5 16. DI AG NOSE AND MCW (SHEET l O F 5) 
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FLP Stor FXP Stor SDB/ SAR FLP Add SI/SO FLP M/D and SI/SO 

Buffer Buffer Reg Pair Reg Pair Reg Pair 

No Action No Act ion No Ac t ion No Act ion N o Act ion 

FLB l FXBA SD Bl Al WDl 

FLB2 FXBB SDB2 A2 M7D2 

FLB3 FXBC SDB3 A3 N o Action 

FLB4 FXBD - - -
FLB5 FXBE - - -
FLB6 FXBF - - -
No Action No Acl ion - - -



Diagnose Instruction 

Pri Op Interrupt 
(L89) 

NP303 

1. Set State 1 
NP323 

2. Gate Op Reg D 
to D Buffer 

3. Gate D Buffer to 
Adder NP341 

4. Gate B to Adder 

1. SetState3{Dl03 
2 • Gate Addr to WR 

NM135 

Ton Stop Tgr {N94) 

NM135, 531 

Ton Stop Decode 
Tgr 

NM505, 531 

Yes 

Diagnose 

I Box Decode 
Diagnose 

NM131 

Wait for Cond 
Code Valid 

NM095 

To Cancelled Op 
Processing 

To Interrupt 
Operation 

I . Set State 4 
(DIOI) 

2. Signal Diagnose 
to MC 

NMJ35 

I. Bit 1 to Ppln3 
Sink Addr 

2. Double to 
Ppln3 Op 

3. Fetch to 
Ppln3 Op 

4. WR to MSCE 
Interface 

5. Set State 5 

DIAGRAM 5-516. DIAGNOSE AND MCW (SHEET 2 OF 5) 

1. True Step IR 
2. State 0 {D103) 

NM141 

Ton Stop 
State (M94) 

NM513 

Ton Diagnose 
Decode Lth (828) 

NY569 

Ton 12 Bit 8 Tgr 

NY570 

Tof 12 Bit 8 Tgr 

NY570 

Ton 12 Bit 9 
Tgr 

NY570 

Tof 12 Bit 9 
Tgr 

NY570 

Objectives: 
To decode and execute the Diagnose Instruction (83). 

Gate 12 Bits 10-15 
to Tgrs 

NY572 

Immediate 
Logout (827) 

NY570 

Start Logout (C21) 

NY506 

Reset 12 Bit 8 

NY572 

Reset Diagnose 
"Decode Lth 

NY570 

Start 

NY506 

I Box Decode 
N + 1 

Completed 

Diagnose 
Not Log (828) 

NY570 

Ton Sink Tag 
Tgr 

NY227 

Start 
NY50J. 503 

I Box 
Decode N + 1 

Allow Sink Tog 
lntlk 

NY508 

Ton Sink Tag 
lntlk 

NY227 

Ton MCW Load 
Ctr! 

NY227 

Sheet 3 

(3/68) 5-516 (2 of 5) 



Diagnose Instruction 

Sheet 2 

Reset 12 Bit 8 Tgr 

NY572 

Reset Diagnose De-
code 

NY570 

.. 
~ 

"0 Yes 

Ton MCW Active 
Tgr (C28) 

NY561 

Ton MCW Bits 0-4 
Latches (C29) 

NY560, 565 

r<:,; 
No 

CPU Data Paths 
Active 

NY570 

PSCE Data Paths 
Active 

NY575 

s;~ 
Yes 

Diag Sel All Chans 
(830) 

NY570 

Diag Sel Chan 0-6 
Per 12 Bits 12-15 
(831) 

NY576 

Xfer CBR to CXR 

NY227 

Set CPC From CXR 

NY228 

Start 

NY506 

I Box Decode N + l 

Count CPC 

NY522 

MCW 
Act Tgr ....... 
On (C28) No 

Yes 

~co 
.Yes 

M~ Bits~~a~ 
=00 Yes 

No 

MON 
Bits 7, 8 

=01 

No 

Yes 

DIAGRAM 5-516. DIAGNOSE AND MCW (SHEET 3 OF 5). 

5-516 (3 of 5). 

Hard Stop (C36) 

NY506, NP787 

Ton Interrupt L th 

NY506, 552 

Ton Mach Chk Int 
(L70) 

NM401 

_.. 

Completed 

MCW 
Bits 7, 8 
~10 

Yes 

Soft Stop (N94) 

NY506 

Start Logout (C 21 ) 

NY506 

Reset MCW Active 
(C28) Active 

NY506, 561 

No 

Log~ No 

Comp~ 

Yes 

Start (N93) 

NY506 

( Completed ) 

MCW 
Bits7, 8 

= 11 

Yes 

Hard Stop (C36) 

NY506 NP787 

Start Logout (C21) 

NY506 

Reset MCW Active 
(C28) 

NY506, 561 

Ton Interrupt Lth 

NY506, 552 

--

Logout 
Compl (C26) 

Yes 

Ton Mach Chk Int 
(L70) 

NM401 

( Completed ) 

No 

Sheet 2 

9 
Ton Msg Display Lth 

NY508 

Reset CAR (Y92) 

NY508 

Gate MCW Count 
to CAR (Y92) 

NY508 

Msg Disp 
to SCAN 

NY 508 

Start (N93) 

NY506 

~ 

1 
I 
I 
I 

r--------1 
I 
I See Fig 5-515 I 
I Msg Display 

L _________ J 



Active 
Switch On 

00 

No Action 

00 

Diagnose 12, 
Fi eld Bits 8,9=0 1 

Inhibit 
Overlap 

NY560 

01 

Invert EMS 
Sank Bit 

NY565 

No 

10 

Swach HOLAB 
ond HOMAB 

NY565 

10 

Softs top and 
l ogout 

NY506 

DIAGRAM 5- 5 16. DIAGNOSE AN D MCW (S HEET 4 O F 5) 

000 

11 

Hordstop, 
Logout, and 
Interrupt 

NY506 

001 010 100 101 11 0 111 

Reverse Reverse Chon Reverse Ch Rev Ch Sim Block Ch 
Channel Byte Simulate Dato Byte Ctr Pty, Doto Reg Pty, Address 
Counter Parity Blk Ch Stor Blk Ch Stor Check 

NY572 Doto Chk Doto Chk 

Yes 

No 

Yes 

No 

A 

Sheet 5 
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. 
~ 

~ 

'" a 
_!') 

"' ~ ~ 

00 

Select 
Request 
Stock 1 

0000 

lter: Not 
Stopped. 
Hordstop Cond: 
Not Stopped 

CXR33 

Inhibit Q 

Output 
Priority 

NY577 

01 

Select 
Request 
Stack 2 

DIAGRAM 5-516. DIAGNOSE AND MCW (SHEET 5 OF 5) 

10 

Select 
Reqvcst 
Stock 3 

000 

FLO SO 

NQ705 

CXR36 

Inhibit QO 

NY Sn 

11 

Select 
Request 
Stock 4 

001 

FLOSl 

NQ705 

CXR37 

Inhibit Ql 

NY577 

001 

Force Flp 
Adder Result 
Parity 

NY584 

010 

FLOS2 

NQ705 

CXR3B 

Inhibit Q2 

NY575 

0110 

!ter: Div 6 
Hordstop Cond: 
6A Div Ring 

NE326 

011 

FLOS3 

NQ705 

CXR39 

Inhibit 03 

NY575 

Ye• 

CXR45 

Force Flp Adder 
81 Parity Check 

NY584 

CXR40 

Inhibit Q4 

NY575 

No 

CXR46 

Force Flp Adder 
B3 Parity Check 

NY584 

1000 

lter: Div 8 
Hardstop Cond: 
BA Div Ring 

NE328 

No 

101 

FLOSS 

010 

Operation 
Determined by 
CXR 44-51 
25.27.23.29 

1001 

lter: Div 9 
Hardstop Cond: 
9A Div Ring 

NE328 

110 

FLOS6 

NQ705 NQ705 

CXR41 CXR42 CXR43 

Inhibit QS l"hibit 06 Inhibit 07 

NY575 NY575 NY575 

-- ·--------

CXR49 

Force Flp 
Spare 

NY584 

001 

Force Flp 
Adder Sum 
Parity Cheek 

NY585 

1010 1011 

lter: Mply 1 lter: Mply 2 
Stop Osc Now Hordstop Cond: 
lB Mply Ring lB Mply Ring 

NE328 NE328 

(Flp Op Stk) (Fxp Op Stk) 
y,. No 

111 000 

FLOS7 No Action 

NQ705 

Ye• 

000 

Flp Stor Buffer· 

00 

Flp Add SI/SO 
Reg Pair: 
No Action 
Flp M/D SI/SO 
Reg Pair: No Action 

No Action 
Fxp Stor Buffer 
No Action 

01 10 

Flp Add SI/SO 
Reg Pair: Al 
Flp M/D 51/50 
Reg Pair: M/D 1 

NQ579 

101 

NY585 

CXR 26 · 28 No 

001 010 

FXOSl FXOS2 

NK041 NK041 

001 

110 

Force Flp 
Spare 

NY585 

1110 

011 

FXOS3 

NK041 

CXR48 

Inject Flp 
M/D Spill 
Residue 2 

NY585 

1111 

lter: Not 
Stopped 
Hardstop Cond 
Not Stopped 

Flp Star Buffer: Flp Stor Buffer: 
FLBl FLB2 
Fxp Star Buffer: Fxp Star Buffer: Fxp Star Buffn: 
FXBA 

CXR 42, 43 

FXBB 
NY582 

10 01 

Flp Add Si/SO 
Reg Pair: >2 
Flp M/D SI/SO 
Reg Poir: M/D2 

NQ579 

FXBC 
NY582 

11 

F!p Add 51/SO 
Reg Pair: A3 
Flp M/D S!/SO 
Reg Pair: No 
Action NQ579 

NY582 

101 

FXOS5 

NK04 l 

100 

Flp Star Buffer: 
FLB4 
Fxp Star Buffer: 
FXBD 

SOB/SAR 
Reg Pair: 
No Action 

00 

110 

FXOS6 

NK041 

CXR51 

Inject Flp 
M/D Fraction 
Residue 1 

NY585 

111 

No Action 

Buffer 

NY582 

Flp Stor Buffe1 · 
No Action 
Fxp Stor Suffe' 
No Actiori 



Objective: 
To read or backspace one rec ord on MC Tape Unit . 

( Tape ) 

CRT Rotary .Tof SR3 (A03) 
Ton lntlk 1 

Tof Request (A32) 

Rd or Bksp Tape Tof SR4 (A04) Bus In 

NY012 NY083 NY093 NY231 

Tape PB 

~ 
Ton lntlk 2 CBR Parity Bits Ton Cycle Out 

(A34) 

NY083 NY083 NY133, 136 NY231 
n 

s 

Ton Tape PB L th Ton SVC Out Tgr 

Ton SR6 (A06) Rd CXR ~ Advance CAR NY083 or Bksp Cmd to Bus NY083 
Out 

NY013, 095 N YlOl, 132 NY209 

Ton Scan Ring 1 Ton Strobe Timer 
(AOl) 

Ton SR? (AO?) 
NYOll Cmd Out NY242 

NY014 CDBO to MSCE Reset SPAD 

NY101, 132 NY232 

Reset Byte Ctr . 
NY040 

~ 
Gate P Bits to CXR 

~ NY173 

Clear CXR 

Reset SPAD ' 

n 

0 

) 

NY232 

NY232 Yes . 
Tof SR6 (A06) 
Tof SR7(A07) 1 

NY013, 014 Reset SPAD lntlk 

Clear CXR Gen Store 
Tof Buffer Busy 

NY173 Cmd Tape 

NY232 
NY242 NY231 

I 

7 Set SPAD lntlk 

Ton Begin Tape Lth 
n 

NYl73 

NY083 s 
' 

Gate CXR to CDBO Ton SRl 1 (A I l)S VC <?y., Ton Strobe lnt lk Out Stop 

Ton Tape Mode L th d NY232 NYO l5 

NY242 

NY083 0 

Ton SR8 (A08) 
Rese t SPAD 

SVC Oui Normal Ton SRl8 (AIS) 

Ton SR2 (A02) 
TonStart (A31) 

Resets SR 
NY014 NY173 

NYO ll 
Access NYOl8 

NY231 

Ton SR3 (A03) Ton 
Set SPAD 

Tof Tape Mode 
SR2 (A02) Adr of 

Ton Strobe Enable 
TAU On Bus Out NY173 Ton Request {A32) NY083 

NY0 12, 029 
NY083 

NY231 

Reset Strobe & 

Ton SR4 Adr Out 
lntlks 

(A04) Tof SVC Out Tgr NY083 Ton Buffer Busy SVC Out to 

NY012, 096 Interface 
NY083 

NYOl4 NY231 

Ton SR5 Se l Out c Complete ) 
Hold Out {A05) 

MC Request MSM 

NY01 3, Yes SVC I" 
----

In NY963 

I 
No ~ Console Address 

~ 
I Keys 8-31 I 

Noj MSCE Response I NY297, 299 I Status 
In I I NY963 

n 

' Yes I CAR I 
I NY201, 210 I 
I I 
I I 

Ton Strobe Tg r 

I 
CAR Lines Hot to 

I MSCE 
NY083 

I I NY964 

L - - __ J 

DIAG RAM5-5 17 . MC TAPE O PE RATIONS 
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Clock Pulses (In I-Box) 

Error Tgr In I-Box 
(i .e. Op Reg Byte 1) 

Hard Stop - I-Box 

Hard Stop - (FXP,FLP) 

Error Disable Tgr 

Error Accum T gr 

Check Reset (In MC) 

CPU Reset (in MC) 

Mach Chk Condition 

Perform Logout 

Start (In MC) 

Mach Chk Interrupt T gr 

Start Sequence 

Stop and Stop State T grs 

Interrupt Sequence 

14-60 ns -+14-60 ns +1+60 ns -I 
I I I 1 

I I I I 
t""., I 

Assume Zero Transmission Time 
Between I -Box and MC. 

- Run 

r-------------------------Aliowed 

Error T gr 
May Have 
CI ocked Reset r-

ff--- - ----] c-----""°"' r- -- - - - -- -Aiio:ed _____ - - - ---- -

--------- L __ ----'--+----+---+--__. - -- - - - - - - - - - - ----- --- --- -

Hard-Stop 
"'2 Cycles 

0 
Logout 
:::> 360 usec 

Reset and Restart 
:::> 12 Cycles 

Do Interrupt 
:::06 Cycles Plus 
Storage Access 

Store 

Resume 
Processing 
At New 
Program 
Location 

DIAGRAM 5-518. MACHINE CHECK SEQUENCE 

5-518 



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 hards top 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 SPl 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 lime 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 use. 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. 

:\lanual 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 
Lime during the operation. 

Manual Trigger - NM503 
On during single cycle mode to disable the interrupt signal to the MC. 

l\10 Turn On Latch - NM537 
Controls the resetting of the Ml, M2, M3 triggers. 

Ml, 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 PS\V restart to control the I box 
flmctions of these operations. 

Single Cycle 1 Trigger - Nl\1541 
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 - Nl\1541 
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. 

SPl and SP2 Triggers - NM547 
These two triggers are timing triggers used to control the gating of a 
single clock cycle to all execution units when in single cycle mode. 
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Start O 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 - Nl\1531 
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 - NYO 13 
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 - NY08 l 
Turned on by diagnose instruction 12 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, Hard stop, 
conditions of Continuous Repeat, and Enter Instruction. 

Clear CXR - NY231, NY227 
Brought up by tfr CXH 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 pushbutton;.:: held 
down, will repeat their operation every 16 ms. 

CPC Clock - NY227 
Set from MCW count field or CPC load rotary switches. Controls 
nun1ber of machine cycle during l\lCW operation or after address 
compare. 

CPC Enable Trigger - NY522 
Turned on by SPAD 15. Controls start and load C.PC 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 addrer:;s compare loop or 
when using repeat or repeat and reset switches 

Delay Trigger - NYl 73 
Turned on by start delay trigger. Reset by SPAD equals 15. Gates the 
stepping of SPAD. 

Diagnose Not Log - NY570 
I2 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 - NYl 73 
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. Oniy 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 
U scd on message display to gate CBR to bus out to 2250, under control 
of the byte counter. 

Gate Ll3 Trigger, Gate UB Trigger - NY088 
Gate UB register or LB rei<ister to IC portion of PSW indicators in the 
MC. The IC is valid only after a scan has been done. 

Hardslop Bit 8 - NY506 
MCW bit 8 turned on during diagnose instruction when MCW active, 12 
field bits 8 and 9 = 01. Cauoes hardstop to occur when CPC goes to zero. 

I2 Field, Bits 8 through 15 - NY576 
Controls diagnose instruction functions: logout, hardstop, soft stop, 
intcrrupl, message display, and diagnose channel select. 

Immelliate 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 Addreso Step - NY076 
On logout brought up by word counter equal to hex G9 through 7F. 
Prevents advance of CAR. 

Interlock 1 Trigger, Interlock 2 Trigger - NY083 
On l\1C tape operatiorn:> provides timing pulses for data :::;ervice cycle. 

Interrupt Trigger - NY552 
Turned on by machine check, and machine check not masked in PSW. 
Abo by diagnose instruction with l\'1C\V active, l\lC\V bit 8 or 2(), and 
CPC equal zero. 

IPL Local Trigger - NY507 
Turned on by load pushbutton on MC. Starts initial load routine. 

IPL Puloe - 1'Y507 
He~mlt of IPL pushbutton and :550 ns pulse. Causes system reset 
and sets IPL trigger. 

Instruction Hegistcr 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 - NYl 72 
During a logout, turned on when 8 doublewords have been fetched. On 
CHT storage display, brought up by SPAD ~ 16 hex 0000, indicating that 
16 doublewordo 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 - 1'Y522 
Brought up by any address compare hardstop or loop and SPAD = 15. 

Load l\lCW Trigger - NY227 
Turned on during diagnose instruction when sink tag interlock trigger on. 

Log Trigµ,er - 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 - NY 1 72 
Brought up by log and start access or log and strobe timer on a tape 
operation. Turns on log ring 5. 

Log Hing - NY080 
Log Ring 1 - Logout running 
Log Ring 2 - Set word counter 
Log Hing 3 - Set CAR to 128 
Log Ring 4 - Store command 
Log Hing 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 - NY5fil 
Turned on by diagnose instruction I2 field bits 8 and 9 = 01. 

MCW Latched Bits 0-4 - Bit O-NY560, Bits l-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-12 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, O 1 or 11. This turns on MCW load control. 

Message Display Latch - NY508 
Turned on during diagnose instruction with 12 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 diab:inose 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 addre.ss. 

DIAGRAM 5-519. MC TRIGGER LIST (SHEET 2 OF 3) 

5-519 (2 of 3) (3/68) 

MSB Scan - NY084 

Brought up during logout or scan operations when word counter decodes 
PSC E 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 MCWactive. Activate PSC E 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 Hestart or IPL Tl, 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. 

Hequest Trigger - NY23 l 
Turned on by the start access trigger for either a store or fetch 
command from MC lo storage. It signals a request to MSCE for a 
storage module. 

Heset 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. 

Heset 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. 

Heset Scan Ring - NY019 
Same as reset format ring. 

Right Hex Character Used - NY076 
On CHT (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 CXH. 

Scan Trigger - NY532 
Turned on by scan pushbutton on the MC to initiate a scan operation. 

Scan Delay - NY53 l 
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 - NYOll 
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, GPH, or 
unaddressable register position, and depressing display pushbutton on 
MC. 

Single Hegister 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 - NYl 72 
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 
Linc 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 SP AD 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 ilyte 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 M\VS or EMS) during storage test. It signals the end of storage 
and inhibits further stepping of CAR. CAR is reset and operation repeat• 
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 - NY083 
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 

GP Acpt 

CPR 

Gr 

Gt 

Gtd 

GWFCDB 

GWFFLBB 

HIO 

HPMS 

HOD 

HS 

HSB 

HW 

I-Box 

IC 

IDR 

IF 

IFT 

lg 
ILC 

IMRT 

Iner 

Ind 

Inh 

In it 

In Pri 

Insn 

Int 

Intr 

Inv 

I/0 

roe 
IPL 

IR 

IRCTR 

ISK 

ISR 

IWC 

K 

L 

LA 

Last 

LB 

LBCTR 

L Cnt 

LCS 

Ld 

LM 

LO 

LOD 

LPSW 

LSN 

Lth 

MA 

MAC 
MALS 

Man 

MAR 
MAT 

MC 

Mc and 

MCW 

M/D 

MDR 

Mem 

MG 

MOP 

Mplr 

Mple 

Mod 

Mply 

MS 
MSB 

MSC 

MSCE 
MSM 

MTBF 

Mul Dec 

MVC 

MVN 

MVO 

MVZ 

MWS 

General; Generate 

General Purpose Register Accept 

General Purpose Register 

Group 

Gate 

Gated 

Go When Full Common Data Bus 

Go When Full Floating Buffer Bus 

(Mnemonic) Halt I/0 (SI) 

High Performance Main Storage 

High Order Digit 

Half Sum 

High Speed Bus 

Halfword 

Instruction 

Instruction Processor 

(Mnemonic)lnsert Character (RX); Instruction Count 

Immediate Data Register 

Instruction Fetch 

Instruction Fetch Trigger 

Ingate 
Instruction Length Code 

Instruction from Memory Request Trigger 

Increment 

Indication; Indicator 

Inhibit 

Initialize 

Input Priority 

Instruction 

Internal 

Interrupt 

Invalid 

Input/Output 

I/O Channel 

Initial Program Load 

Instruction Register 

Instruction Register Counter 

(Mnemonic) Insert Storage Key (RR) 

Instruction Sinl< Register 

Indicator Word Counter 

Thousand 

Operand Length 

(Mnemonic) Load Address (RX) 

Last Trigger 

Lower Bound; Loop Block 

Lower Bound Counter 

Length Count 

Large Capacity Storage (Same as EMS) 

Load 

(Mnemonic) Load Multiple (RS) 

Low Order 

Low Order Digit 

(Mnemonic) Load PSW (SI) 

Load Multiple (LM), Store Multiple (STM), and 

NOXCM Instructions 

Latch 

Multi-Access 

Multi-Access Code 

Multi-Access Link Suppressed 

Manual 

Memory Address Register (Same as SAR) 

Multi-Access Trigger 

Maintenance Console; Megacycle; Marginal Checking 

Multiplicand 

Maintenance Control Word 

Multiply/Divide 

Memory Data Register (Same as SOR) 

Memory 

Motor Generator; Multiple Gate 

Multiple Operation 

Multiplier 

Multiple 

Modifier 

Muliply 

Main Storage (Same as MWS) 
Medium Speed Bus 
Monolithic Storage Cell 

Main Storage Control Element 

Main Storage Module 

Mean Time Between Failures 

Multiplier Decoder 

(Mnemonic) Move (SS) 
(Mnemonic) Move Numerics (SS) 

(Mnemonic) Move with Offset (SS) 

(Mnemonic) Move Zones (SS) 

Main Working Storage (Same as MS) 

N 
NC 

Neg 

NIAT 

No, 

NOp 

Norm 

NOXCM 

Ns 

NSI 

NUBAT 

oc 
Oflo 

Og 

Olap 

Op 

Opnd 

OR 

Out Pri 

Ord 

Osc 

Ovrd 

Ovrlp 

p 

PA 

PACK 

Par 

PAR 

PAW 

PC 

PDU 

PG 

PH 

PK 

PM 

Pos 

PPE 

PPln 

Pree 

Pred 

Pri 

Prob 

Prog 

Prop 

Prot 

PS 

PSCE 

PSW 

Ptrn 

Pty 
PUMO 

PV 

Pwd 

Q 
Qx 

R 
Rd 

RDD 

Rdy 

Rec 

Reg 

Rel 

Req 

Res 

Resd 

Resp 

Rgen 

RI 

R/L 
RO 

RR 
RS 

Rslt 

Rsrvtn 

Rt 

Rtn 
RUA 

RUM 

Inverter 

Mnemonic AND (SS) 

Negative 

New Instruction Address Trigger 

Number 

No Operation 

Normalize 

(Mnemonic) NC (AND) 

OC (OR) 

Nanosecond 

XC (Exclusive OR) 

CLC (Compare Logical) 

MVC (Move) 

MVZ (Move Zone) 

MVN (Move Numeric) 

Next Sequential Instruction 

New Upper Bound Address Trigger 

(Mnemonic) OR (SS) 

Overflow 

Outgate 

Overlap 

Operation 

Operand 

Outring (Line Name Only) 

Output Priority 

Order 

Oscillator 

Override 

Overlap 

Parity; Position; Priority 

Propagate Adder 

(Mnemonic) Pack (SS) 

Parity 

Position Address Register 

Position Address Word 
Parity Check 

Power Distribution Unit 

Parity Generate 

Polarity Hold 

Protection Key 

Program Mask; Protect Memory (Same as PS) 
Position; Positive 

Peripheral Processor Element 

Pipeline 

Precision 

Predict 

Primary; Priority 

Problem 

Program 

Propagate 

Protect; Protection 

Protect Storage (Same as PM); Power Supply 

Peripheral Storage Control Element 

Program Status Word 

Pattern 

Parity 

(Mnemonic) PACK (Pack) 

UNPK (Unpack) 

MVO (Move with Offset) 

Protection Violation 

Powered 

Queue 

Queue (any number) 

Ready 

Read 

(Mnemonic) Read Direct (SI) 

Ready 

Record 

Register 

Release 

Request 

Reset; Residue 

Reserved 

Response 

Regenerate; Regeneration 

Read In 
Remote/Local 
Read Out 

(Instruction Format) Both Operands from GPR's 
Request Stack; (Instruction Format) One Operand from 

a CPR, the Other from Storage 

Result 
Reservation 

Right 

Return 
Register Unavailable for Address Generation 

Register Unavailable for Modification 



System On Relays 0 0 
Gr 2 PA030 --------- ~. 
Sequence Comple te Relays -----~ 
Gr 2 PA038 ---.,. 

"?'i 
Power- O n Sequences 

1. Press Sys Pwr On, PSCE in Remote 

~ 
2. Press Sys Pwr On, PSCE in Local 

3. Press PSCE Pwr On, PSCE in Local 

Power- On Sequences 

0 Pick 74through88inseries. ------.. 

0 Pick 66 through 96 in series. - - - _ ~ 

© Stepping Switch 2 to Posit ion 1, 2, 3 ... 23. 

0 Stepping Switch 1 to Position 1, 2, 3, ... 18. 

Power On Each Unit 

Unit in Remote 

SS Reaches Unit. 
Pwr Pick to Unit. 
Unit Sequence Comp. 
PDU Unit SC Up. 
Pwr Hold to Un it . 
Step SS. 

Unit in Local 

SS Rea ches Unit 
PDU Unit SC Up. 
Step SS. 

DIAGRAM 6-1. POWER- O N AND- O FF SEQUENCES 

64 I 
I 

63 I 
I 

62 ,, 

::rt 59 I 
I 

58 
89 

57/ t 
-........90 

56~, 
---......... 91 

55.......--- t 
............. 92 

54.......--- I 

\ l 
::1r 5 1 I 

I 
50 

93 
49~ t 

--....... 94 
48~ .. 

--... 95 
47 ............. t 

--....... 96 
46 ............. 

[ 
l 

Group 2 

LCS Ks 

LCS #7 

LC S #6 

LCS #5 

LCS #4 

LCS #3 

LCS H2 

LCS #1 

2395 #4 
(35) 

239573 
(34) 

2395 H2 (33) 

2395 #1 (32) 

Reset 

Check Pt 

Ch Fr 4 

Ch Fr 3 

Ch Fr 2 

Ch Fr 1 

SPF 

SDE (15) 

1/0 Conv 
(03) 

PSCE 
(58) 

SS22 

+ SS21 

+ SS20 

+ SS19 

+ SS18 • SS17 .. 
SS16 • SS15 • SS14 • SS13 • sr2 

SSl 1 

• SSlO • SS9 • SSS • SS7 

+ S56 

+ SS5 

+ 
S54 • SS3 .. 
SS2 

PA034 
(SS #2) 

PA031 
(SS Kl ) 

s r 

sr 

SS 16 

+ SS 15 • SS14 • SS13 

+ 
SS12 

+ SSl 1 

+ SS10 

+ 
sf 

sf 

SS7 

+ S56 • SSS 

+ 
S54 • sl 3 

SS2 

+ + 
SSl""© G:r'SSl 

PDU Power On 

400- Cyc le MG and 60- Cyc le Source 

A E 

Group 1 

2395 #4 (25) 
or M120 
2395 #3 
or M120 (24) 

2395 H2 
or M120 (23) 

2395 #1 
or M120 (22) 

Reset 

Check Pt 

SPF 

SDE 
(15) 

I Fr 
(MSCE) (9A) 

FXP 
·(98) 

FLP 
(SA) 

2250 

Op C 

MC 
(0 1) 

~4 ----... 
'......--- 4 
75 
t ----... 44 
76......---

+>43 
7,7----.._ 
'......--- 42 
78 
t ----...4 1 
79......---
t ----... 40 
80 ...----
t ----...39 
8 1.....----
; ----... 38 

l/ 

5 

82 
'---.. 37 
83 ......---
t ---..36 84......---
+>35 
,as ---._ 
t ......--- 34 
86 
' ----... 33 17...----

: r~~32 
t 31 
as ----.._ 

30 

l 
J 

System- On Re lays 
Gr 1 PA029 

Sequence Complete Re la ys 
Gr 1 PA037 

Power Down Seque nces 

1. Press Sys Power Off, PSCE in Re mote 

2. Press Sys Power Off, PSCE in Local 

3. Press PSC E Pwr Off, PSCE in Loca l 

Power- Off Sequences 

CD Drop 74 through 30 
in Serie s. Unit in 
Remote~ . Unit 

in Loca l ---> . 

0 Drop 66 through 46 
in Series. Unit in 
Remote - . Unit 
in Loca l---.... . 

Power Off Each Unit 

Unit in Remote 

Unit Sys- On Relay Down. 
Unit Power Down. 
PDU Unit SC Down. 
Next Unit Sys- On Down. 

Unit in Local 

Sys- On Re lay Down. 
Next Un it Sys- O n 
Re lay Down. 
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Pick Remaining 
Gr 1, System 
On Re lays in 
Ascending 
Sequence 

0 
PA029 

Circled numbers 

refer to Diagram 6- 3 

DIAGRAM 6-2. SYSTEM POWER- O N SEQUENCE 

24 vdc 

Gr 2 

Gr l 

50 
K66 

K88 
so 

l 

Picked on 
60-Cycle Loss 

so 
K74 

T 
K95 
so 

so 
K87 

• 
Picked On 
60-cycle Loss 

K72 

0 SC 

so 
K96 

L . 
K30 
so 
so 

ROC K74 §' so 
MC Off Off 

.----1..! 
L PAIOO I 

* Similar to K47 Point on K96 Coil~ - - - - - - --' 

DIAGRAM 6-3. SYSTEM POWER- ON, ASLT FRAME 

6- 2 
6-3 (3/68) 

PDU 

PA035 
SS2B 

23 
26 

PA036 
SS2C 

23 

Pwr- On 

PA039 

K47 
SC (Next Position) 

Pick Gr 2 
System - On Relays 
in Ascending 
Sequence 

Pick Seq Comp 
Relay (Thru 
SS2B & SS2C 
Points, & Unit 
Pwr Interlocks 

Advance 552 
One Position 
(Thru Seq Comp 
Relay & SS2A 
Points 

SC 
K46 

PA030 

PA038 

@ 

24 vdc 

Is' .....__.,____ 
'0 K96 

:::-~~~~-+-~---=so 
@ 

Ci» 

,--- -
I 
I 
I 
1 PSCE 
I 
I L _ _ 

- ---1 
L I 

I 

8 R: I 
- __J 

K46 
SC 

All 0 
, ~ther SC I 
'---\la ysr-J 

K65 K38 
SC SC 

K96 
so 

Power Pick/ Ho ld 

SO 24 vdc 

K86 

00 
, Chk Pt I 
~Gr l r-J 

K37 K30 
SC SC 

PA034 

At SS2=9' Seq Comp Relays 
46 to 53 Must be Up to 
Advance 552 

ASLT Power frame 

K4 

Check Sw 

24 vdc 

Remote PA055 

Circled Numbers 
Refer to Similar 
Numbers on Flowchart, Diagram 6- 2. 

Frome 2 PA002 - PA042 
Frame 549 PA049 _ PA085 

Pick Seq Comp 
Relay (Thru 
SSIB & SSIC 
Points, & Un it 
Pwr Interlocks) 

Advance SSl 
One Pos ition 
(Thru Seq Camp 
Rel ay & SSIA 
Points) 

Sys Pwr 
On PB 
Stays 
Red 

Remote 

Local 
PA055 

Kl 
Open On 
Pwr Chk 

PA031 

PA039 

©At SSI = 9, Seq 
Comp Relays 30 
to 37 Must be 
Up to Advance SSL 

Voltage 
Present 

K4 

Pwr On 

K5 

Sys Pwr 
On PB 
Turns 
VVhite 

PA067 

PA052 

24 v 

return 



PWR. SEQ. 
CMPLT RELAY 

9 
10 K4 

PA015 
PDU I 2395 #4 

Gr l 

Gr2 

K?l 
+24 v 

I 
K88 

K66 

l 

24 v return 

ROCP 
ON 

_L 
MC 
On 

_L 
MC ROC P 
Off Off 

PAlOO 
K74 

j fl 

K74 
BBl 24V RET 

+24V 

K72 

SC 
K45 

r 
~ 

// n '--------~ /I 
PA029 SC I I fl K87 0 1 

T ~==========-·--_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-:_-:_-_-_-_-_-:_----~-Ks_s_s_o _ _ ___."Ll i 

PSCE 
On 

~ l PAl 15 

PSCE ~l 
R/L \J;/J 

I 
I 
I 
I 

SC I 

~~ 
-------~--------------------------_.j' l ~ 

ru 
Sequences are shown on Diagram 6-1 

8 
0 

PSCE Re mote/ Local switch isolates or joins groups l a nd 2. 

On power- down sequences, the system on relay for a unit is not dropped 
unt il the prior uni t has sequenced down. (Un its following LCS or Channels 
do not wait. ) 

When a 60-cyc le power loss is detected , K? l and K72 are picked. The system­
on re lays for a ll high-speed storage units are dropped immediatel y; storage 
power goes down. The rema inder of the system then sequences down normally 
if t ime permits. 

DIAGRAM 6-4 . SYSTE M-O N RELAYS; PICKS AND HO LDS 

24 v 

re turn 

SS2 

S2A 

Interrupter 

+24 

26 

(closed exce pt for position 26) 
J{ 

Start Interlock 

K53 

8 I Ch k Pt Gr 2. 
---------+--~---- liAll Un its 

9 

• ® 
Except Storage 
Seq Comp. 

K46 

I 
+24 v JL-t 

24 v 

return 

I 
I 

J 12 :J5 
3, 

0 
I 
I 
I 
I 

4: 
0 
I 
I 
I 
I 
I 

6' 
0 
I 
I 

I 
I 
I 
I 

YE49 l 

L • R 

+24 v from unit, if in remote and 
power is up. 

G 
K46 

y +24 v 

SC 

~ 00 +24 

® from Unit 

K96 on Pwr-Up 

+24 [~ 

'"[ 
from Unit 

G l 
• 

S2B 

Sequences are s~own on Diagram 6- 1 . 

8 System on down steps sw itch to position 26 (start). 

0 System on up ste ps switch to position l. 

@ Stepping switch in unit position, sends power pick to unit. 

@ Un it powers up and the n picks sequence complete in PDU. 

26 

@ SC up sends power ho ld to uni t and ste ps switch to next posit ion. 

DIAG RAM 6-5 . STEPPING SWITCH O PERATIO N 

23 

Pwr Picks Hold +24 
.------------------+--------------------~.__----------{.OOJ to Unit 

8 
0 
0 

24 v 

return 

Points of 
All Seq Comp 
Re lays 

K37 

ROCP & MC 
Sys Pwr On ,----.- -----,· 

\ White I 
I t 

I 
Red I 

I 
I I 
L-~---------_J 

K29 

+24 v 

K38 K65 

Check Pt 
Gr l J 

0 
L J~ 24 v 

return 

Position 9 both switches checks that all units except storage are up be fore storage. 

All uni ts up picks K29 and changes system power on I ight from red to wh ite. 

PSCE L/R switch isola tes or joins groups l and 2. If switch in remote , stepping 
sw itch 2 must go to posit ion 23 before switch 1 can start stepping. 
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CBl 
- - - -->---::<T;.C>-- ---

1 
I 

400 cyc le 
187 v avg 
(MG) 

------<>----o~o-----
1 
I 

--------0~0'-----

@ 60 cyc le 
~ 

I 
208 v I 

{Wall) _.,...+-...._ 
I 
I 
~ 

CB2 

POU Power On 

@ 400 cyc le and 60 cyc le to POU 

CD EPO Pwr Res PB gives 24 vdc 
a. CBl + CB2 hold co il s energize 
b. LC S & Cha nnel EPO re la ys up. 
c . Thermal reset to units. 
d. Remote sense I ight if MG at re mote sense. 

0 Pick CBl {/v\anua lly) 
a. 400- cyc le bus hot 
b. K9 holds 24 vdc . 
c . CBl On light. 

~Pick CB2 {/v\anual ly) 
a . 60- cyc le bus hot. 
b. CB2 O n I ight 
c . Power On Frame 02 {I ndi ca tor O n MC) 
d . Power Check Frame 02 off {Indicator On MC) 

POU Power Down 

0 C Bl down or EPO contact ope n. 
All power down 

0 CB2 down. 
Fra me 02 Pwr Chk {MC) 

DIAG RAM 6-6 . POU PO WER, O N AND O FF 

EPO 0 Re s 

~ 
I 

I 
_L 

K9 

400- cycle 
Bus 

60-cyc le 
Bus 

PSl 

24 vdc 

PA01 5 

PA015 

PA01 5 

@ 

Ta ble 1 - - Tab le 2 - -

POU 400-Cyc le CB' s and Conta c tors POU 60-Cyc le CB' s and Contac tors 

Power Frame - Un it . CB - Page K - Page Power Frame - Unit CB - Page 

0 1 - MC 16 PA0 16 19 PA0 16 2250 9 PA016 

03 - 1/0 C011erter 19 PA022 22 PA022 0 1 - MC 10 PA0 17 

5A - FLP ~J!£A0 16 03 - 1/ 0 Converter 11 PA022 

5B - PSCE "35 PA022 13 - 15 Dist 10 PA0 17 

9A - 1- MSCE 36. PA0 17 13- 15SPF 10 PA0 17 

9 B - FXP ~J7PA0 16 15 - SOE GRIJ 11 PA022 

13- 15 G Rl 17 PA0 17 20 PA0 17 15 - SPF GRil 11 PA022 

13- 15 GRl 18 PA0 17 2 1 PA0 17 22 - M1 20 22 PA0 19 

15 - SOE G RIJ 20 PA022 23 PA022 22- M120 5 PA021 

15 - SPF GR il 2 1 PA022 24 PA022 23-Ml 20 23 PA0 19 

23 - M120 6 PA021 

22 - 2395/ M 120 38 PA020 24- Ml 20 24 PA0 19 

24 - M1 20 7 PA023 

23 - 2395/ M120 40 PA020 25- Ml 20 25 PA0 19 

25 - Ml 20 8 PA023 

24 - Ml 20 42 PA020 32 - 2395 26 PA02 1 

33 - 2395 27 PA02 1 

25 - M1 20 44 PA020 34 - 2395 28 PA02 1 

32 - 2395 39 PA023 35 - 2395 'E PA021 

33 - 2395 4 1 PA023 

34 - 2395 43 PA023 

35 - 2395 45 PA023 

DIAG RAM 6-7. PO WER THRO UG H POU 

6- 6 
6- 7 (3/ 68) 

+ 

K - Pa ge 

19 PA0 16 

22 PA022 

20 PA0 17 

2 1 PA0 17 

23 PA022 

24 PA022 

0 Multi System EPO 
{See Diag. 6- 23) 

MC POU I 
l l--? 

Hold 

G 
PA0 15 Hold 

EPO Re lays 
Chan 
PA028 
(Po ints PA035) K27 

® 

K97 
K69 

@ 
K70 TDl 

PA028 

TDl K97 

Re mote 
Remote Local Se nse 
Sense {MG) 

PA0 15 @ 
Remo te 

CB l 
Aux Cont 
PA0 15 @ 

CBl CB l O N 

Aux Cont 
@ 

CB2 C B2 ON 

Aux Cont e 
CB2 CBl 

Frame 2 (POU) Pwr 

1 Aux Cont l 
On Indicator On 
MC 

Aux Cont PA090 8 
Frame 2 (POU) Pwr 
Chk Indicator On 

CB2 MC 
Aux Cont PA090 G 

54 
Pwr Re s 

Fl 

I PSl 

~ 
PA0 15 

CBXX 
400 cyc le .91-._ ,,---....._ KXX 

---- --0 0-----f--0 0 • ·--- -----) 

Ta ble 1 

187 v avg PAOl5 J_ CBXX 4~c l e . 

"L.__,,.......----....0-------~ 
CB2 CBXX KlQL Table 2 

60 cyc le _____ ...,....---.... ,,...---...... A A 1 ) 

208 v PA015 o----:r--° 0 60 cycle 

r~ ~ 

* See tab les for 
CB and K numbers 

r~ ~ ~ o-r o.......-...A. W Blowers 
CB49 KS -X~ 
~~.........__ Frames 

04 , 06 , 
F 7, 8 PA024 08, 10 

- - .....--=-:-.------ - 28 v 

~ 

PA025 

C~15 C~3 

~ ~Conv 
PA026 L_ Outle t s 



400 
Cycle 
Bus 

Kl I 

I o-J To20 l_ 0-- Dua I Leve 1 
o-- Supplies 

24 vdc 

TDI 

Unit 
+24 v 

Unit POU 

Four thermals 

in each logic frame K2 
Remote Therma l 

~___.LJtl----- Sect ion B Logic is shown. 
Sect ion A Re la ys ore: 

Sec A Sec B 

Pwr Check K9 Kl 

Remote Thermo I K8 K2 
Loca l Therma l K7 K3 

K3 
Vo ltage Present K6 K4 
Pwr On K13 K5 

i ----- - ov-oc 

l Detectron 

- -, 

I 
One thermal for 
each supply 

Pwr Contactor KIO Kil 

40 Cords 
See Diagram 
16-19 

L Control Ca rd_ _ _ ---_ _ _J 

TB l - 5 K3 K2 
Pwr On J,, so @ 

K96 

Kl 
Pwr On Off 

K46 
SC 

Remote 

K46 SS2C 
K5 

Contoctor 

SC SS2A 

Chk Sw (20) 
POU 
+24 v K5 ~ 

_J ~~!---+--/ C .. ~ 
Power Up 

0 400- cycle Bus to 24 vdc. 

0 Therma l reset by TOT. 

0 Pwc Chk P;cks KI. 

0 Pwr O n picks. 

0 Contoctor picks. 

8 20 suppl ies active p icks Vo ltage Present. 

G POU Seq Comp Picks. 

0 SSsteps. 

Power Down 

G Prior Unit Seq Comp Down drops Sys O n. 

® Sys O n down drops Pwr O n and Contactor, 

0 Voltage Present down drops Seq Comp. 

DIAGRAM 6-8 . ASLT - POU INTERFACE 

CD 
CD 
® 

© 

System sequence complete relay (K29). 

PSCE se quence c omplete re lay (K46). 

l ost unit system on relay in GR l 
(K74) . 

MC sequence complete and system on 
celays (K30 and K88) . 

N ote: Jumper is required when operator 
console is not conne cted. 

DIAGRAM 6-9. MC - POU INTERFACE 

o P I 
A092 

P26 

A 

PA ll 3 

(Kl on Pre-Reg 
Cords 40 Pts) 

Remote 

Kl I 

Local 

K4 

Interrupter 
Contact 

MC PA 100 

System Powe r O ff 
y I-

0 
Drive 

POU 

~ 
SC 24 v 

return 

y 

24 v Return 

24v Re turn 

!----------+--+-+--+--~-2-:t_vem-'-(P_:_~w'-)e_'_O_ff _ _ ___ _::,,,'- : ~ : u L_ 

; ~ ; H ._____,K74 

K74 
System Power On 

w _.-I-._ EPO 

Eme!]_en':l'_ Off +24v 

Emergency O ff 
To J33 Multisystem EPO 

: f-+ : -
.----11--+---+-+---+--lf--+--t-----------,~ ~ 

lJ KB8@ - - - ---
24v Return ~ -- -- -- -- --Remote Operator Console (2150) 

::=t=t=============:::::~~ J 1-- - - - I --=-=---== -=-=._ - Red 1'(..', ~ 
System Power Off I __]-(__ j 

White ,... , 
_::,,, P1-- ---------- - _J' I 

'---i- + - + - 1--'S-'-Y''-'-=.em_ P_o_w_e,_ O_ n _____ _::,,,'- __ _ _ _ _ ~ _ _ 

.--+-1---+---!-~-t-em-Po_w_e_c -0 -ff------i ~ ~ -=----i----- - - ~ I 
S)"tem Pewee Off lntlk H ~ee Note_)_ -+ _____ ~ I 
System Power O n J _I_ O j _J 

.-----:==========~_:::::, E t-- - - - i=_-~n==-- -- -
i..-._... MC Panel 

r----t-t--t--t---t--1r-t--t:=t===2=4v=R=et=um==========:::::~~~l----~ll---=--=--=~-----====----------=~R-e~d=(A)=-~-----, 1, 
System Power Off y ~ y f-----if----------------=-~w:::~""':'i te j Syste~:owec I 
System Power On 

24v (POU) 

System Power O n 

Emergency O ff lnt lk 

Emergency Off +24v 

Maintenance/ Console in Remote 

w I-- w 
K I-- K 

T I-- T 

u I-- u 
v I-- v 

J I--

D I- D 
i...-----~ 

~ EPO s~:m ...I._ I 

1 _i_-J - _3!._ --_ _ J 
ToPAl lO 

6 - 8 
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24 vdc 
Return 

+24 v 

EPO 
Control 

The rmal 
Rese t 

Powe r C B 
Control 

Ch Fr l 

YD861 

Vo ltage 
Se nse 
K7 

YD87 1 

S6C 

•• I 

Therma l 
Res Sw 

1 . 
I 
I 
I 
I 

• L 

J25 

+24 v 

R 

J 58 PD U 

A 

H 

D 

T0 
Pwr 
Ho ld 

The rma l 
Rese t 
K70 
PA028 

Seq Comp Sys O n 

K50 K68 

R Pwr Pick 

M0 
Seq Comp 

PDU 
+24 v 

~~e~h~:i ~~=me[t: 25 R 

S6 B ~ 

25 

Before Power Pick to Channe l 

In cha nnel : Kl5, KS, K6, K5 ore up. 
In PDU: K26 is up and K70 has come up for 10 sec a nd dropped. 

Power Up 

CD 

0 
0 

PDU stepping switch reaches unit and picks K 16 starting cha nnel power up. 
When channel seque nce is comp lete K7 is up and the channel stepp ing swi tch 
ha s reached position 25. 
Channel ste pping switch picks PDU sequence complete rel ay for channe l. 

Sequence complete sends Power Hold to channel and steps PDU stepping switch 
to next position. 

Power Down 

0 
0 
0 

Cha nnel fra me syste m on relay (K68) is dropped by prior uni t sequence 
comp lete re lay down. 
K68 down drops Kl6 in channel and channel power goe s down. 

K 16 dow n drops seque nce comp lete (50) in PDU. K50 down dro ps system 
on re lay for next unit. 

EPO Power Down 

Any EPO switch open causes PDU 24 vdc to go down and K26 drops. 
K26 down drops Kl5 in the channel frame. Kl 5 down drops a l l channe l power . 

DIAGRAM 6-11. CHANN EL -POU INTERFACE 

6-11 

._____.~~~~~~~----1-0--+-~~~+-~~~~~~~-' 

S2B5 

S2C5 

0 

K26 
EPO 

PA035 

PDU 24 v 



PA095 
2.96 - 3.00 

2.92 3.04 

2.88 3.08 

2.84 3.12 

2.80 3.16 

2.76 3.20 

2.72 3.24 

2.68 3. 28 

24 vdc 
+24 v 

24 v Return 

Select Frome 

• 0 PA094 4 

CPU 
SPF 

Pick Rl 

Pick R2 

Pick R3 

Pick R4 

To All - 3v 
Supplies 

MC Pwr Sply 
Select Sw (20) 

• on 

off 

T J o~o v .. ___ ..., 
off 

Vol tage Change 

-8 

PAl 18 
for Frame 4 

PA068 
For Frame 4 

CI) Vo ltage is varied by shorting ou t selected re sistors in the vo ltage regulator reference voltage circuit. Each re lay when picked changes the output voltage by the va lue shown to the right of the resister it sho rts out. 

0 Eac h rotary switch delivers +24 v to the coi ls of the selected relays at all supplies controlled by the swi tch. 

0 The frame is selected by a switch in the 24 v return line. 

0 Further selection (suppl y wi thi n frame) may be done by switch on selected frame. Switch ON pre ven ts margining from maintenance console. 

DIAGRAM 6-13. MARGINAL CHECKING, INCREMENTAL 

K99 1 
K89 ..---4 

"'·~ 
K76 :::J 
K98 

PA039 
PDU 

All Gr2SC 

~ 
K6 5 K46 

PSCE 

Main 

PA039 

K29 

--i +24 v 

DIAGRAM 6-15 . POWER ON RESET 

+24 v 

0 

K67 
(Gr 2 SO) 

K99 

PA101 
MC 

PSCE C E Panel 
Reset Pushbutton 

..._ Pwr Compl 

.,,,_ ___ _,1) r---- ---1 

P16 

> PwrO\)--

PA039 

NY502 
Sys Reset 
Sw MC 

0 24 v return 

(Gr 1 SO) 

0 
K~ Pl: Main Pwr On Reset 

~> Power Supp ly Rtn 
NY505 

PSCE 

Reset 

tv\a intenance Conso le 

+ MC 
Reset 

System Power- On Reset 

Reset is delivered when this ci rcuit is open. 

The circuit is opened at the start of power on 
sequence when K75, a group 1 Sys-On relay, 
comes up. The c ircuit remains open, and the 
reset is held, unt i l K29 comes up c od 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. 

PSC E Power - On Reset 

0 
0 

Reset is deli vered when this circuit is open . 

The circ uit is opened at the start of a sy stem, or 

group 2 on ly , power on sequence when K67, a 
group 2 Sys- On re lay, comes up. The circui t 
remains open, and the re set is held, until K99 
is picked as a re sul t of all group 2 SC relays 
being up at the end of the power on sequence. 

6 -13 
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Powe r Log ic 
Frame Boord 

+1.2 v 

Shunt 

+ 1.2 v 

Pre - Reg 
~+-----+---<>---~ool + 1.2 v 

Tl 

400 c:-1 

208v~ 

- 3.0 v 

Pre - Reg 

r-_J 

I 
l 
I 
I 

DIAG RAM 6-16. DUAL VOLTAGE SUPPLY, POWER FLOW AND REGULATION 

- 3.0 v 

Shunt 

N 

,----------------~-------! 0 +1.2 

Jl - C 
Sense 

I + I 
I o 

J 1- B 
+ Bias 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1(2 
I 
I 
I 

Ci> R12 

N 
CR2 

R7 

RI 

Q2 Q4 

N 1-------<~---< N 

Q3 N 

I 
I 
I 

I RI I I 

JI - A 
- Bias 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

R13 RIO 

R5 R1 5 

R3 

R4 

QI N 

N 

CRI 

I 
I 
J 

I 
I 
I 
I 
I 
I 
I 
I 
I 

L -------~---- -~---------- J 

DIAGRAM 6-1 7 . +1.2 V SHUNT REGULATOR 

~- - .. -... 
I ', +24 v ~z-rN~ ',, -;!Two P<e- <egulato' Co,ds 
L~ ' \ Some Supply 

l o ss of 1 1 
Vo ltage \ ____ _ ____ , 

Chk 

Vol!age Sw J_ :' -- ------------------------- ----~ 

Present l ~ • 1 ¥ Voltage : 

~ : ~ Pre sent : 

~ NLl rKl Reed Relay • 
24 v 1 , $Over vo ltage@_ 

return ' t Over vo ltage@+ 
From Vo lt 
at Board 

Sense 
J 1-J 

1 n the Power Frames 

Two SCR give full wove rectification of the output o f each 
of the center- tapped secondaries. 

Pre- regu la t ion (slow response) is accomplished by controlling 
the SCR ga te s so tha t each conducts dur ing on ly port of its 
possible ha lf cyc le of conduction. 

\.Vhen the SCR a re not conducting curre nt is fed to the load 
through the d iodes conne cted be tween the SCR cathodes 
(supply positive) a nd the ce nter top of the transfo rme r 
(supply negat ive) . Power is supplied by the co l lapsing f ield 
of the filte r c hoke and by e nergy stored in the capacitors. 

On Each Logic Boord 

Fast response regula t ion is a ch ieved by contro l of power 
tra nsistors which shunt the load. 
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DIAGRAM 6-18 . - 3.0 V SHUNT REGULATOR 

L- N C losed c ircuit ind icates that vol ta ge contro lled by cord is present a t board. 

c 24 v to cord lig hts indicator for overvo ltage or overc urrent ind ication. 

Overvol toge 1------+A-----------~ 
Ground , to drop power c heck re lay , on ove rvoltage or ove rcurrent detec t ion 
of voltage controlled by cord. 
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DIAGRAM 6- 19 . CONTR OL CARD, CONTACTS AND FUNCTI ONS 

6- 16 
6 - 17 
6 - 18 
6 - 19 (3/ 68) 

0 -

P-R Power input for regu lator. 

K Gro und on T2 core . 

S-V Vo ltage controlled by co rd fed bock from board to co rd . Used to detect 
voltage prese nt and over voltage condit ions. 

A Signal from ove r vo lta ge detector shorts out supply . 

U- T Sig nal proport iona l to curre nt in ma in SCR. Used in ove r c urrent de tect ion. 

E- D 

M-H 

Gates to ma in SCR. Timing contro lled by regulator to g ive vo lta ge regulation. 

Re turn path for SCR gate signals. 

Posit ive ond nega t ive bias vo ltages deve loped on ca rd and del ivered to shunt . 

Signal proportiona l to c urre nt drown by power transistor in shunt. De livered to 
cord to control preregu lot ion . 
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DIAGRAM 6-21. SPF SERIES REGULA TOR 

6-21 (3/68) 

1$. CR 1 

I--
I N t----+-----

1 1-- ~ R2 
....,..._ ~ 

~R19 ~ R17 
;> RIB 

-,,/\/'\, 

El 1 

Board A 

02 
l--

P 1--------+---.------, 
I--
.....,. C3 

~---.-........ _J f-2-. 

......, 03 ,..........., 04 ¢ 1 

1-- r---i 2 . < 
r-1 P P -0- ? R9 

1-- r---i < 
93 

~ R7 ~RIO 
<;. ;> 

CRB 
...N. 

E3 ml/ E18 ~ E14 ~ E7 

I 7f. CR2 I I I 
+ I I I 

Cl .:= I < ¢ J I 
I ~Rll ~R12 CR3 

I © ..Y., 
4 05 ~ 

l ~CR4(l\CR5 ~ 
I \4J >4J t--

1 (g) (g) ....,..._ 

I .....______. R13 

I J <. vvv < 
I .:i+l C4 ~ R14 ~ R20 

I ~t> • 

~R3 
s 

I ( CR6 >
1 

<.. >R15 .g >R16 $R4 I 
I ~ t> > 
I 1 I 
L_ _______ O....:::::.!:.._ .. :::'..°l!..o~ _____ j 

c b 

E17 E2 

0 '-------------1'-o ~ (o o (o 0--------1 ~ 0 

I- -- ------- - - __ ,__ ____ _ ---+-------- - - -+--+----~ 

Neg 
Input 
Output 
Bus 

~~~ ....... -----+----+---+-------Sense 

'---11 ~--------+--------+---+-------+---ru 
i , I 

r--('-l5-
~4 J -,., 

I 

~ 

I 
I 
I 

I 
I 

110 
0 

K 1-B 

r.14 

l K D H JE G ----------9-¢--c:>-- ------ >-¢-9-¢- -- ___, __ 

~ R12 

P" K2-A 

I I I : 

-V'R\/'11/'--+-~li<llKHl I .. 
' l/'vv ~ l CRl 

-f<} 

N 

Board B 

,....._ 04 l- 05 
1-- 1--
N N 

1-- 1--... ... 
p 

..ijKl-A 

N 

~ Rll r-- --1------1-----, 
I ¢AA I 
I I ~~-----, 
I ~R13 L..----------, 
I ~R6 
I 9AB ;> 

I ,--------1 ~ 
: ~ CR3 I+ li<ll .. 1-- 02 

~~N 
I I--

I 'i2: CR4 ~ 01 ~3f-------1 
I R3~ :03 ~R7 
I .,._. ~1--------t~-----:--+-~ 

I <<> R4 
I 'T '> + ': ~ . Do ~ R2 ~RS ~ CR6 ...i. 

~ R9 
I 

~ 
QAC 

J I 
¢x I 

QY 
I 

J 

¢z 

..1-Cl ~RIO ., 
;> 

CR7 

~ 
I 
I 

__ J L ____________ S2ver Cu~~~----------_J 



Flow Sensor 

Dual Low 
Leve I Sensor \ 

I 

' ' 

I 
\ 

' ' ' ' 

I 
I 

11~ Closed Expan Tan~ 

~Return 

~ -/ lv\anifolds 

1> 
From Tester 

I 

M - 96 M - 96 
64K 64K 

Fill Line /--

I 

Strainer 

Filter 

Loco I Contra I and 
Indicator Panel 

Indicators 
Low Flow 
Low Level 
Low Temp 
High Temp 
High Dew Point 

Audible Alarm 
2nd Low Leve I 
2nd Dew Po int 

0 ( 

M - 96 M - 96 
64K 64K 

( 

To Tester 
( 

. 0 

H1 Temp 78 F Sensor ----,_ 

Low Temp 7l°F Sensor __ ' -- ' --- -

Temp Control / 

-- ----
/ 

/ 
/ 

~ } Pressure Breaking Value 

C><J Unit Isolation Gate Valve 

SDE/SPF 

hH 

t;:.::J lv\anifold Globe Valve (Controls flow) 

• Q; ick Connect 

~ lvlanifold Flow Meter 

~ Air Bleed Valve 

DIAGRAM 6-22. TYPICAL LIQUID COOLING SYSTEM (91JK) 
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DIAGRAM 6-23. MULTI-SYSTEM EPO 
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RX 

so 
SA 

SAA 

SAB 

SAP 

SAR 

SB 

SBI 

SBO 

SC 

Sc 

SOB 

SOE 
SOR 

Sel 

SERR 

SEVA 

S/F 
Sh 

Shftr 

SI 

SIAT 

SIIS 

SIO 
SIT 
SK 

Sk 

S/L 
SLA 
SLCB 

SLC 

SLCIR 

SLDA 

SLCX 

SLI 

SLT 

SM 

SMAL 

Sng 

so 
SP 

SPAD 

SPAR 

SPC 

SPF 

SPM 

SP91 

Sr 

SRA 

SRDA 

SS 

SIS 
SSC 

SSK 

SSM 

ST 

Stat 

STC 
Stg 

Stk 

Sto 

STOOP 

Ster 

Stp 

STR 

Sup 

SVC 

(Instruction Format) One Operand from a GPR, 

the Other from an Indexed Storage Location 

State Zero 

Sink Address 

Storage Address Alteration 

Storage Address Bus 

Storage Address Protection 

Storage Address Register (Same as MAR); Store 

Address Register 

Sink Address Bus 

Storage Bus In 

Storage Bus Out 

Single-Cycle; Storage Channel; Sequence Complete 

Source 

Storage Data Buffer 
Storage Distribution Element 

Storage Data Register (Same as MAR) 

Select 

CPE Status Recording Program 

Systems Evaluation Program 

Store/Fetch 
Shift 

Shifter 

(Instruction Format) One Operand from Storage, the 

Other Is Immediate 

Store Into Array Trigger 

Store into Instruction Stream 

(Mnemonic) Start 1/0 (SI) 

Store Interlock Trigger 
Storage Key 

Sink 

Short/ Long Precision 

(Mnemonic) Shift Left Single (RS) 
Save Loop Close B Register 

Save Loop Close 

Save Loop Close Instruction Register 

(Mnemonic) Shift Left Double (RS) 

Save Loop Close - X Register 

Suppress-Length-Indication 

Save Loop Target; Solid Logic Technology 

St~rage Module 

Suppress Multi-Access Link 
Single 

Storage Operand 

.storage Protect; Single Pulse 

Select Parity and Display Counter 

Storage Protect Address Register 

Storage Protect Check 

Storage Protect Feature 

(Mnemonic) Set Program Mask (RR); Storage Protect 

Memory 

Protect Storage for System/ 360 Model 91 

Source 

(Mnemonic) Shift Right Single (RS) 

(Mnemonic) Shift Right Double (RS) 

Snapshot Register; Storage-to-Storage; Stepping Switch 

Source/ Sink 

Selector Subchannel 

(Mnemonic) Set Storage Key (RR) 

(Mnemonic) Set System Mask (SI) 

(Mnemonic) Store (RX) 

Station 

(Mnemonic) Store Character (RX) 

Stage; Storage 

Stack 

Store; Storage 
Storage Operation 

Store; Storage 

Stop 
Source Tag Register 

Suppress 

(Mnemonic) Supervisor Call (RR) 

SVIR 

SVRl 

Sw 

SW 

Syl 

Sync 

Sys 

T 
TAT 

Tbl Wd 

TCH 

T/CT 

TD 

Temp 

TERMT 

TFMT 

Tgr 

Tl 
TIO 

TM 

Tof 

Ton 

Tot 

TR 

Trans 

Trnsps 

TRT 

TS 

T&S 

Ul 

U2 

UB 

UABI 

UABO 

UBCTR 

ucc 
Ucndl 

Uncond 

UNPK 

Val 

Var 

VFL 

VFLEU 
Viol 

WAM 

WC 

Wd 

Wd Bdy 

WR 

WRD 

xc 
Xec 
XOR 

ZAP 

ZET 

1A2 

1B2 

1B3 

1B4 

1C2 

2A3 

2B3 

2B4 
2C3 

3Al 
3B4 

3Cl 

Save Instruction Register 

Save Rl Register 

Switch; Switch Enabled 

Single Word 

Syllable 

Synchronize 

System 

Time 

Time Address Trigger 
Table Word 

(Mnemonic) Test Channel (SI) 

True/Complement Trigger 
Time Delay 

Temporary 

Terminate Trigger 
Temporary Fetch Made Trigger 
Trigger 

Terminate Immediate 

(Mnemonic) Test 1/0 (SI) 

(Mnemonic) Test under Mask (SI) 
Tum Off 

Tum on 

Total 

(Mnemonic) Translate (SS) 

Transpose 

Transpose 

(Mnemonic) Translate and Test (SS) 

(Mnemonic) Test and Set (SI); Timing Stack 
Test and Set 

Unit 1 
Unit 2 

Upper Bound 

Unit Address Bus In 

Unit Address Bus Out 

Upper Bound Counter 

Unit Communications Control 

Unconditional 

Uncondition 

(Mnemonic) Unpack (SS) 

Valid 

Variable 

Variable Field Length 

Variable Field Length Execution Unit 
Violate; Violation 

With Available Memory 

Word Counter 

Word 
Word Boundary 

Working Register 

(Mnemonic) Write Direct (SI) 

(Mnemonic) Exclusive OR (SS) 
Execute 

Exclusive OR 

(Mnemonic) Zero and Add (SS) 
Zero Test Unit 

SAR 1 Loaded after SAR 2 

RS 1 Loaded before RS 2 

RS 1 Loaded before RS 3 

RS 1 Loaded before RS 4 

SAR 1 Address Compares with SAR 2 Address 

SAR 2 Loaded after SAR 3 

RS 2 Loaded before RS 3 

RS 2 Loaded before RS 4 

SAR 2 Address Compares with SAR 3 Address 

SAR 3 Loaded after SAR 1 
RS 3 Loaded before RS 4 

SAR 3 Address Compares with SAR 1 Address 



I. Data Flaw Diagrams 

Reset 
Register Name 

(Clear) o 16 

0 3 -,-
x 16 

..L ..L 

I 
24 

17 

CAR 
8 (+3P) 

-NA301 

15 

I 
x 
I 28 

NY201 
31 

1 

Register 1 Counter 

Heavy line indicates input side of a functional 
unit that can store information. A partial trans­
fer of contents is shown 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 a transfer path denotes the number of lines. 
A bar in the upper right corner rneall$ that the 
status of register positions is shown in indicator 
I ights. An ALO 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 the register 
also contains 3 parity bin. 

7 

0 

Adder, lncrementer 

Notches across top divide logical input'$. T /C 
indicates that the associated input con be entered 
in either true or complement form. 

Functional or Switching OR 

Parity Generate, Parity Check 

Residue Generate, Residue Check 

------------------------------------------------------

2. Positive logic Diagrams 

Time 

~{~]--~ 

3. Simplified logic Diagrams 

~ 
NN724 

~ 
~ 

Time 

t--& 
Frequency 

AND 
The output is active only when all inputs ore 
active. 

OR 
The output is active if one or more input'S is 
active. 

Exclusive OR 
The output is active only when one input is o 
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 Delay, Oscillatoc 

Inverter, or Negator 
The output is active only when the input is 
not active. 

Amplifier, Signal fv\ode 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. lock 
of wedges indicate the more positive level. 
Blocks may hove more than one output Ii ne. Al I 
line titles are preceded by + or - to indicate 
line level. 

Note: Additional SLD symbology used only 

on ECAD's is shown in Volume 1. 

4. Flowcharts 

Al I actions between 
cycle boundaries ore 
assumed to occur 
simul toneously 

Start +--Terminal Block (Indicates Beginning or End) 

Decision Block 

Ton, Tof, Set, or 
Reset indicates a~ 
trigger or a latch 

1. Tan W(B72) 
NR671 

2. Tof X (C23) 
NR677 

NR878 

Simultaneous Actions 
thatare aresult of the 

/lame conditions ore 
'!/ listed in one block 

I Transfe~ 

: Second Data 
I Byte Fcam Q to R 

User 
(No 

Process block (Indicates action) 

£.rc:!!t~u~ar.l:: ____________ -------- ________ _ 

Wait Symbol 

Indicates that all prior con­
ditior. necessary to complete 
this operation· wi 11 remain 
until Busy goes off. 

SetIIName On 
Fl -

Reset 8 Off 
AC123 

Name 

SetITF On 

Complement 

Reset Off 

DataITH On 
Control 

(Release) 

Reset 

,--------------

5. Timing Charts 

f\lw::ichine Cycles 

3,4, Not6 ____ ..; ______ ... ________ ... __ _ 

r----------
1 
I 
I 6. General 

8 
Diagram 
4"'402 

In 

Diogram 
4-401 

~ 

Out 

Flip latch 

Input side is denoted by thick !ine. Bar meam 
that an indicator is connected to this latch. The 
number in the lower right corner means that thi~ 

symbol represen~ 8 actual flip latches in the 
machine. An ALO page reference may be given 
below the block. A set input activates 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 inputs. Simultaneous set and re$et inputs 
activate both on and off outputs until one input i~ 

deocti voted, 

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 simultaneously: Simultaneous set and 
reset inputs ore equivalent to a complement input. 

Polarity Hold 

The PH output fol lows the data input "'"hen the con­
trol (release) input is activated, Between control 
inputs, the PH holds the previously sampled state 
of thedota line. The resetinput(when used) de­
activates the output. 

Heavy bar indicates active state. Numbers at 
beginning and endofthebor identify thesignal(s) 
(also on the some chart) that activate ond de­
activate this line. "Not" preceding a numbe1 
meonsthatthe deactivesignal conditions this line. 

On-Page Connector 

Indicates connection between two points on the 
some diagram. Arrow leaving symbol points to 
symbol with the same number. 

Off-Page Connector 

Indicates connection between two points located 
on 1ieparate pages. \'Vhere the connection h be­
tween two pages of a multipogediogrom, a refer­
ence such as "Sheet 2" is given imtead of a dia­
gram number. 

Text Reference Point (Reference from FETOM) 

Multiple Line Transfer 



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 

ASL T Supplies 

Control Card, Contacts and Functions 6-19 

Dual Voltage Supply, Power Flow and Regulation 6-16 

+1. 2v Shunt Regulator 6-17 

-3. Ov 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 

Delayecl 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 

Qx Addres_s 5-428, 5-429 

Qx Data 5-428, 5-429 

Dual Voltage Supply, Power Flow and Regulation 6-16 

Du~my 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) 5-509 
Error Return to Q, Set Storage Key to Elv1S (PSCE) 5-402 (sheet 3) 

Error Triggers (MC) 5-502 

Fetch Request (PSCE) 

CPE to EMS 5-400 

Channel to EMS or MWS 5-407 

Fetch Return, CPE Delayed (PSCE) 5-400 (sheet 10) 

Fetch to EMS or MWS (from Channel) 5-407 

FLR Store (MC) 5-505 

Hard Stop (MC) 5-510 

Hard Stop Controls (MC) 5-502 

High Speed Channel Start 1/0 5-403 

Start Channel (sheet 1) 

Reserve Queue (sheet 1) 

Start Storage Request (sheet 1) 

Input Priority Response (sheet 3) 

Storage Return (sheet 4) 

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 (sheet 1) 

Initial Program Load 

PSCE 5-408 

MC 5-507 

Input Priority 

CPE Store/Fetch 5-400 (sheet 2) 

CPE Insert Key 5-401 (sheet 2) 

CPE Set Key 5-402 (sheet 2) 

Channel Store/Fetch 5-407 (sheet 1) 

Insert Storage Key Request to EMS, CPE (PSCE) 

Input Priority 5-401 (sheet 1) 

Output 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 (MC) 5-501 

Interface, Power 

IPL 

ASL T - PDU Interface 6-8 

Channel - PDU Interface 6-11 

MC 5-507 

PSCE 5-408 

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 1/0 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 (IV1C) 5-518 

Maintenance Console Request (MSCE) 5-305 

Maintenance Control Word 5-516 

Manual Operations, PSCE 

Display 
CPE Request Buffer 5-433 

EMS 5-430 

MWS 5-431 

PPE Request Buffer 5-435 

Qx Address 5-428, 5-429 

Qx Data 5-428, 5-429 

Load 

CPE Request Buffer 5-432 

PPE Request Buffer 5-434 

Qx Address 5-427 

Qx Data S-427 

Store 

EMS 5-430 

MWS 5-431 

Marginal Checking 

Incremental 6-13 



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 1/0 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 

Channel 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 

ASL T - PDU Interface 6-8 
Channel - PDU Interface 6-11 

MC - PDU Interface 6-9 

Power Supplies 

ASL T - 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. Ov 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. Ov 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 Cy<:le Operation (MC) 5-503 

SIO (See Start I/O) 

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 1/0) 5-426 

Condition Codes 5-409 

CSW Store 5-412 

Halt 1/0 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 5-416 

Read PM With Displacement - Not Readdress 5-418 

Read Position Mode - Readdress 5-413 

Return From Storage 5-410 (sheet 4) 

Return from Queue 5-411 

Sense Operation 5-420 
Start 1/0 5-409 

Store/Fetch to EMS/MWS 5-410 

Terminate Immediate 5-425 

Test Channel 5-421 

Test 1/0 5-426 

Write PM With Displacement - Readdress 5-417 

Write PM With Displacement - Not Readdress 5-419 

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) 

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) 5-500 

System Power 
System On Relays, Picks and Holds 6-4 

System Power On, ASL T 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 
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