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Attached are initial notes on the details of processor design
for the KAl1l. .These notes concern the Block Diagram and the

Instruction Flow Diagram. Some information on basic timing
-is provided. : ' ' '

Additional notes will discuss bus operation, waveforms, and
each logic print. Equations for the combinational logic and
most flip~flops are .partially completed. This information will
be available to training, technical publications and others at
an undetermined time. ‘

-t

EGUIPMENT CORPORATION ¢« MAYMARD, MASSACHUSETT

S




‘ ‘KAll‘l.l‘y
"~ Note 1: (Use w1th Block Dlagram and Instructlon Flow Dlagram), 8- 21 69

. The processor for‘the PDP—ll con51sts prlmarlly of data paths, 1ts

% ng, . ,’w‘.»«"

h’memory, and control The data paths have the adders A and B lnput

-,

iegates, latches upon these 1nput gates to hold data, and, after the

o SxNC s
 adders, shift and rotate gatlng. The memory and the data paths are

]

vlo hits w1de,bw1th the data paths segmented on modules 8 blts wtde.J
rThis segmentation of the data paths was to facilitate modhle con-
'struction and‘also allow some field servicihg by interchanging
‘modules.; The segmentatioh also allows access to certain signals

on the rotate and shift gating necessary for byte mahipulation; Thei
‘memory is 16 bits wide to match the data paths. ﬁote: reference to
memory refers to the processor scratch pad me€mory; core memory appears
only as a bus address. The memory (processor's) is general with

four separate gatable inputs to the address matrix, with only

“the positive data input and output provided. Further -expansion

might require an ihhibit upon address, this can be added at the
expense of some over voltage claﬁps.

The memory input is from the bottom of the data paths, that is,
the output of the shift and rotate gating. The memory output is
connected to the A and B gatesrof the data paths. This ring-
like structure accesses the bus after‘the shift and rotate gates; it

also accesses the Status register at this point. The ring is, in

)
l!
1

turn, accessed’by the bus at the top of the A and B input gating.
This structure represents a compromise between speed and simplicity.
It would.be.faster if access was made to the bus both from the
memory and from the top’of the data paths; it would he‘more compli-

cated. The Bus Address Register (BAR) receives its input from the

¢ Ps
4



~ bottom of the d: ta paths. _Console displays. are of the bottom' & .J

MEN;Of data paths and themBAme”;fwfy A further note on the‘speed vs.

;f e .
i o e

'f:51mpllc1ty compromlse. The Q1ngle bus access at the bottom of the

data paths results in autodecxements and auto~1ncrement (whlch does
3 w ! X *\ RS e : . 3
not change the address 1mmed1ately) requlrlng the same tlme,

-
. i

‘The access to the IR register is‘off the bus directly, It is
pdséiblé to place it at the bottom of thé data paths alongkwiﬁh
,status‘but tﬁiékinvolvéé‘Some additional fime iﬁ eVery insﬁruction,
’with thgﬁtransmission of the bus information through the datarpaths
to the IR. The deciding factor in thevIR location will be the
number of pins available on specific control boards. ’fhe use of
the data paths does cuf down the number of pins considerably.

The general function of control is to manipulate the memory
dutputs and the bus inputs to the data paths to provide the in-
structions specified. The flow diagram indicates these manipulations.
The basic symbolé on the flow diagram~aré bus operations DATI, and
DATO, both of which are separate sequences within control. Also
indicated on the flow diagram are circles‘wiﬁh R and W in them.
These represent, respectively, Read cycles of the memory and Write
cycles of the memory. Note fhat processor references to memory are
to its own>16 bit scratch pad; 8 words of which are addressable
in instruction allowing internal adagesses: all 16 words (includes

‘registers used in machine operation) can be EXAMined or DEPosited
into from the cénsole. The registers‘for fhis purpose have the
quasi—bus—address noted; this address cannot be used except from

the console.
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~«;:The basic time for .a Read or Write within this memory representsk'
a bésidntiming unit of the machine. There is always a Read or“Write

lf;éyelé’While théfproceSséf*éiock‘iskoperating:JeThié'Read“or WpitéfiAfﬂ

“erte cycle con51sts of 250 ns and is derlved from a 2 blt R/W

%

‘tshlft'reQ1ster drlven by both phases of a square wave osc1llator of

3;125ns perlod (62 5ns up:,62 Sns down)

feReferenc1ng the flow dlagram agaln, the FTHK&Icycle con31sts of ;
'a DATI where ,the, PC ,,is__,used,as the bus addre,ss,.,_fand is incremented

by 2. The bus buffered instruction data is loaded directly into

A basic machine time unit of’250ns is allowed forwdecoding. After‘
that time a decision is made;VWhether an error has occurred within
unimplemented or illegal instruction decoded; whether further
address informaticn is necessary; or whether no further information
is necessary and the instruction can be executed. The aépropriate
factors in making decisions are noted at the branch points on the
flow diagram. If additional address information is necessary, Or

if additional data is necessary that requires address cycles, the
>address segments of the flow is entered. Iﬁra Source exists, DATI's
are done to the extent that the M and D bits of the address mode
"specify. The register reference is used as the base in calcﬁlating
the addresses. When the data is obtained, it is stored at a location
in memery called Source. This is one of fhe'temporary o

stofage registers in scratch pad memory . After Source has been
obtained; again decisions are made aelte whether or not Destination
infermation is required externally. If it,is, the eddress sequences

entered again with DATI's being done until the last bus transaction
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,‘isfmade.' Thisrtransactibn; whére;thg,actual'data is being obtained,

1;is a,DATIP cycle._ The DATIP holds the bus device for modified
AT b T e S e S
data; processor maintains bus control. This data is stored in the

 lét¢h input gating. All Destination information that réquires an‘;

. Y '«A{ ‘ o S . : 3
exterior transfer is placed here and is assumed to be here during

. - ) s

ithe EXECUTE cyclé;‘ The actual lafchv(LATCH A or LATCH B) dépends
 upon thé iﬁstruction being executed ahd is ﬂoted elseWheré.

When thé'machihe enters'thé EXECUTE(cycle, it ihpléﬁenﬁs the
vinstrﬁctiéns specified.in the IR. | ; | '

in the unarieé and the binaries-whére specificdata was ‘
referenced, some address mode combinations exist where the data
still has to be obtained. If it was an exterior reference for
destination it would have to be brought out from memory. Source
is éither a register reference in the scratch pad memory or is
located in a temporary loéation (Source).

- When byte ménipulations are done,Aoda byte information is
transferred to the lower 8 bits by the DATI or DATIP bus sequence.
The‘re—transfer of information is done byAthemrotate/shift gating
at the bottom of the data paths during the last portion of data
manipulation. This saves a machine sequence consisting of a Write
and a Read. Roatate and Shift instructions do require these sequences
~as the rotate/shift gating mﬁst first be used for the data manipulation.
A DATO represents the finishing of the DATIP cycle previously‘started
in the aadress éequence; a write tO‘sé:aFch pad completes the

EXECUTE for internal memory destinations.



KAll 1.5

“ After EXECUTE the SERVICE state is- entered dependlng upon

fthe status of several flags the machrne mlght remain in SERVICE

* -
o SN o

lor fall dlrectly through to FETCH.‘ In SERVICE, machlne cycles
fex1st feikthe sequenc1ng of trap 1nstructlons, error traps and
4nthe trap response to bus interrupt.

EThe JMP and JSR rnstructien deserves epecial note, their
: edaress ie_calculated and tne bus sequence is aborted. The

" address is read into the memory: either directly into the PC

~for a JMP or into a temporary location for JSR.
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";Notefl A{‘ (Use Block Diagram and Latch Data Sheet) 9/2/69

Essentlal to understandlng the KAll is a knowledge of the data

1 R TR e

i"V'flow through the data paths and memory. Note that the.memory

"referred to 1s the processors memory. ThlS is a 16 word by 16 blt

-

bgsolld ététe memory located 1nternal to the processor and accessed

~without bus operations. Core memory or other types of memory located
'external to the processor are addressed by bus operations and these
bus operations are indestinguishable from bus operations to other .

peripherals such as paper tape readers disk or tapes. ‘For this

reason memory operations of the processor refer only to its memory-
and not to bus operations.
Data flow through the machine can be considered as two adjacent

circles (see below) with the data paths common to both at the jonction

of the circles,

. L -.%.&

/ : N
DATA
Q:US; PATHS ﬁf”?‘!g} ‘{

N /

the bus at the left, and theimemory at the right. The data paths
manipulate the data. Within them are the adders, shift and rotate
gating, latches which temporarlly store data while being operated

upon, and gate inputs that allow the addition of constants to the

data. There are two latch inputs to the.adders. (A Latch and B Latch).
Each of these gate inputs allows the introduction of memory data and
bus data,either in its true or complement form. The particular

inputs are carefully allocated betweenkthe A and B input gating to

allow the various manipulations required within the instructions. The
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inputs'are'also‘arranged SO thatkéither bus or memory~data}reference

may be used in the data manipulations.

oLl

| he B input gating has a memory input, a received bus data input,
<7Ahd é'trap'addreSS input. 'Thiskgatelig'QSeatin general’trénsfergof
ninformnﬁfon tnfouéh thehnénnine.b When if is deéired tobﬁové data
'\ftom,the meﬁory,to the bns‘dr frnm the memory’td the ﬁemory the B
input.géting’is nsuallyﬁusea. Another'reaéén for utilization of the
B-gaté is-thqt constants-which are added‘in address calculations and
inkcertain insttuctions are inttoduced on the A input gating.‘ In
order fgt the data to be altered by these constants, tt must be on the
other, or the B input, to the adder.

The A inpnt gating has a memory input, a complement memory input

and a complement receive bus data input. The compliment inputs

Lo

facilitate the usc of two's complement arithmetic inputs, an
complement inputs .in the logic instructions. The presenne of koth
a complement and‘uncompiemented memory inputsallows the generation
‘of constants Within the A input gating. Segmentation of the gating
across the 16 bité with bit @ being gated separately on its M and -M
inputs allows the genération of the specific constants desired. This
allows the generation of contants: +1 by activating both M and -M
inputs on bit # and activating no gate inputs on bits 1 =+ 15, -1
in two's complement by gating M and -M on all bits 0 - 16; =2
by gating bits 1 - 15 from M and -M and not gating bit {.

.An AND/NORigate with 4 two input AND gates is common to both
Latch A and Latch B. On these two innnts of the AND gates are a
gate signal which is clocked, and the input data itself., An

exXception to this is the sign extension input. Clocking is
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-~ necessary upon the gating‘siénal because of the possibility of
'ﬁransienge occuring dﬁring‘state changes;' Information is

—~y

fJQCéasionally’hel§ iﬁ,Eﬁéﬁla%bhes across state changes.

   ‘fThe ¢6ﬁplemenﬁkiﬁpﬁts on_A alsoyservé in thé 1ogicalvénding
of 2 satS(6f éaﬁg.‘ This’1é done by utilihiné DéMorgan'szhéorém;
 ahd‘“oring"zthchomplement of theftwo éetsvbf;data and theh |
cbmplémenting thé résult. This ploy is necessary becaUée'no AND

gating exists for data in the data pathsj OR gating does exist

with additional cycles required.
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ﬁ Nété;2Ef(Usé.blcéﬁ;aiagyaqégnd timingiéontrdlprints} 9/2]69'51“_

The baqic timing of the KAll is prov:ded by a dis crete‘f!~f

‘Z[COmponept‘plock oflzsrun‘Thlq clcck lq a square wave clock"  

‘ fnot a pulse generator. Both phases of thl' clock are used tof
Q: sh1ft a two~bit shift register called the Read/Write shift-
"iReglster. This Read/Write shift Reglster provides the baqxc
‘%,timlng of the‘KAll memory (the scratch pad memory). Off of
1~ this Read/erte Shlft Register is cenerated the system clock
to the KAll. This system clock is of 250ns period and pro-
,vides>the timing for the Instruction Shift Register (ISR),and
Bus Shift Register (BSR). |

It also provides verious discrete Qignals to data path
latches and the condition code flipflops. These discrete

signals are used to load and clear theseE''s independent of

the 250ns machine state boundary provided by the system clock,

This independence is necessitated by the particular timing
technique used; The discrete signals periods are named R/WO,
R/¥W1, R/W3, R/W2, and are of 62.5ns period. '

Also associated with the basic clock is an inhibit cir-v
cuit and flipflop which allows the clock to be turned off,
thus operating asynchronously with bus tranémisions. This
_characteristic combined with the alternate shifting, loading,
and quiesence of the various shift registers provides an
asynchronous flow of states, Few rest states are provided and
machine states are skipped if unnecessary., This saves time,

cost IC‘s.
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»

The varlous shmft feglsterq are interconnected by
w‘combinational 1ggic whlch.determin&s the next state. Addl-
?Ttional comblnation 1ogic operates off the °h1ft reglqters and |

kthe Inqtzgctlon Reglster.to provxde the condltional 1evels |
1Aecessary for dé&a path and memory control These levels are
a,not tran ient free, Partlcular care must he taken after the
"""" “250ns machine state boundarles. Tran51ent free tranﬂitions in
 _the machine are provided by the basic clock and the Read/
Write Shift Register. |
Varlous factors were considered in the evclution ‘of the .
KA1l tlmlng. They are listed as follows.
1. The processor had to be contained on é few printed circuit
boards, Any extensive uze of the delay lines such ag in

the 8/% was precluded. L o

2. The compactness of the Kall noted in 1, allows}a central clock
to be used with~ade§uate control of clock; skov;'gﬁéﬁig;ding.

3. The signetics 8270 four-bit shift.register provides
a great deal of logic power, It is a shift register which
can be %oaded in parallel, shifted or. prohibited from re-
acting to the clock. These characteristics have formed a.
basis for the timing, Especially important is the ab-
ility to prohibit reaction to clock.

4, With shift registers it is possible to‘provide transient-
free time states, Additional imputs to the decoding gates

and a Qpec1al attention to the comblnatlonal logic is

necessary with the decoded time °tates placed immediately
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(before the output*of the'combinationél iogic; In a largé
18ystem, thi%vgé&ﬁiﬁeﬁgam~inordinate‘amcunt of effort, For
g'thié'réason the combinational logic of the KAll is not

'consiéerea to be transient f:eefiﬁbr is any dependence

‘%X

made on thiélcharacteristic.
- To counter transients and state transisions,,some techniques

“~have been used: ) Latch flipflops are provided for

control of the data latches, in addition the gate in-

puts are gated by the Read/wfite Shift.Register' (this

shifé register does not have transients across staté
transisions)s B) The use of discrete time states from the
Read/Write Shift Register as pﬁlse$, This has been dene for
the write pulse on the scratch pad memory, for the

clocking signal on the status register, and for various
control F's,

The use +F combinational logic between the shift regis-
ters, and between the shift registers and the controlled
segments of the processor, allows a segregation of the con-

trol which is especially beneficial in module debug,

This involves the separation of the shift registers

 and bascic clock and the combinational logic, The com-

binational 1ogic i§%ot simpie and in many cases is quite
wide with multiple_inputs reducing to single outputs,
While this logic‘is not simple, it is reasonably easy

to debug using the automatic testéng. There are no
closed 1oop§.'Tha separation of the shift register com-

binational logic aldng,with the other combinational

logic. is easily effected. - The benefit



~ of easy module'deﬁug has a cOnsthenée in that machine

| operation iéfaéééndegg;uponjqombining the debugged:segf

.

o ments succes sfully.

The mechanization of the combinational 1ogic 1n then

A
"KAll  has ‘tried to maintain a'Ebéns system clock. Some

compromises have been made in simplicity to effect th1

althouch a wide gate is not excessively more costly than

one where unavailable common Qignalq are generated The
word "unavailable“ is used because of pin limitations
which will exiet when the logic is allocated to specific
module boards,. In order to allow the machine to run at
a faster rate it will be necegsary to reduce the delay
between certain points in the combinational logic.
Present critical ﬂﬁth@ are between the setup of states
and the gating signals to the top of the data pathns,

These include the -1, +1 signals and CARRY ﬁ.

‘KAll
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Kall 3.1
'.f~No£e’3:_(ose with Instruction Flow Diagram)', : L
: ; ThlS note contains 1nformatlon on the serv1c1ng of NPR's
‘ and BR S; the sequenc1ng of ISR and BSR, and the meanlng of:
Vvarlous address modes. Trap serv1ce is also noted
‘ Upon initial powerlng up,~a power clear 51gnal zeros the(l
vISR BSR state and flag FF's and setsthe CONSF Since all
J"state }F s zéro is SERVICE and CONSF (l) indicates console
»control;,the machlne starts in a rest state under console
e,oontrol It walts for a PERIF RELEASE 81gnal which is a *
'vpass1ve return of bus control to the processor. This signal
is the non«assertlon of BBSY SACK, GRANT and SSYN’ A release
from console differs from other releases in that the BR and
NPR fllp-flOpS are cleared; the machine goes to FETCH

The servicing of NPR's occurs after the bus cycles DATI
and. DATO (DATOB). No requests are serviced after a DATIP,
until the completion of its restoring DATO. The machine res-arts
(it halts for the asynchronous dataktransfers). No INTR '
routines are allowed and the serviciﬁg of NPR's continues until

- PERTIF RELEASE occurs. The updating of the NPR flip-flop
during this period is accomplished by MSYN .

'BR's are serviced upon the entrance to SERVICE if no machine
flags are set. These flags include the trap instructions,
WAITF, HALTF and TRACF. If these flags are set the machine
services these traps»in the order noted in Table 4.1. If a
flag is serviced the machine will recycle through SERVICE for
other machine flags; it will not recycle for BR's. (NPR's are
serviced within the noted DATO's and DATI's).

A BR, therefore, is serviced only upon entry to SERVICE
with no machine flags set. BR's will continue to be serviced
until all are done (PERIF'RELEASE)m*nnINTR sequence is initiated.
‘The INTR sequence results in a trap sequence with the Trap
- Marker provided»by the external device; a PERIF RELEASE allows

k‘entry into FETCH.
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Table 4.1: Order of Service e anr

‘: Order Flag Trap Adrs Use

it

7111' ”HALTé qf}fRéédiR6 ,: ~Halt‘machiné with‘RO:dispiayed
ki Seedtee e ~Rest'sFate is SERVICE *ISRO
2 BERRF  (04)  TIME OUT & ODD ADRS ERR.
35 W TRAPE_  (04) . ILL INSTR el
: k’f“‘ ; ~(10)  RSVD INSTR ;
wfffo ,(l4);‘  TRT INSTR
(200 10T INSTR
Sy STR INSTR
o (34) UTR INSTR '
4 = TRACF (14) ~ Trap one instr. after T bit set
.5 'OVELF (04) Trap after instr. if stack overflowﬁ
6 ' PWRF (24) Trap if Power Fail occurs

In FETCH the macﬁine exits éhe SERVICE  segment of

the instruction flow by simultaneous setting: the FETCH flip-
lop: BSR to 1 (this is a bus cycle); and ISR to . ISR remains

in zero while the‘BSR sequénces through a DATI. In tﬁat DATI,
the PC is used as thevaddress on the bus; and during BSR 7, the

same PC is autoincremented by two. The daté obtained in fhis

DATI is clocked into the IR and latched imto
"""  TATCH B of the data paths. The daté in LATCH B is used for
an addréss veétor,‘in é BRANCH instruction.

In all inétruction, however, the IR is decoded. The
instruction information was obtained by‘DATI, the last state of
which is‘BSR 7. If no bus error or NPR occured, the present
sfate ofuBSR17 and ISR ¢ and FETCHVéquals 1, would cause Isﬁ [

to be shifted to ISR 1 And BSR 7 would become BSR @. The uses

of BSR zero need redefinition. They have been expanded from
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'fthe previous use of a readtime in a DATM operation and a rest

‘state for PTR:sequences.' It has become necesSary to provide
g L R . 5 . )

5for the BSR shlft reglster, a general rest state. vThis rest

P

~state iSaESR Q and ls entered at the end of all bus operatlons,
-y v( ‘ T :
to elimate the gatlngvof all s1gnals‘dependent upon bus

e

'operation.

| If an 'NPR request had occured the loadlng of: BSR to Q
 would stlll be. approprlate, except that an ex1t 51gnal ftom
the Qus opefation wQuld not be generated. 'InStead,Lbusrcontrel
l’paeeeSftqyavéetipheral'(er chedle), tﬁe‘aetﬁéi peripheralkeeieeted
,ris'deﬁetaSSynshronously to maéhiﬁemoperatien'in the Priority Control
‘section; o - Such an operation does not occur unless bus
control is to be transferred. The processor, would become
"dormantand wait for a return from a NPR request. This return
is a passive return ubeﬁ a’neneassettioh ofABéSY;réACK,AGRANT
and SSYN o L Upon this return,ean exit signal is generated
from the bus operation (the orlglnal DATI of FETCH), and ISR g
is shifted to ISR 1. The instruction is now decoded. Upon
certain instructiens (such as the operate instructions, clearing
or setting the eOndition codes, a WAIT instruction or a halt
instruction) the appropriate flag flip-flops are set during the

latter part of ISR 1.

l’

/
Most instructions will involve an exterior bus address

reference. If such a reference is called by either the SOURCE
or the DESTINATION, it may involve multiple bus operations.
Accounting of these bus operations is done by comparing the ISR

state with the address mode information within the IR. This

.- >
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_information is contained in IR bits 5, 4, 3 for DESTINATION and 11,

'v 10, and 9 forL§QURCE. The address modes are register, auto-

a in¢rement, au:odécréﬁéﬁi, and index, with‘all of these either

Kj direct or géfér;ed. Additional addréss inforﬁatioﬁ ié’ptovidedv
- by"bfi,é 2, 1,"and g for DESTINATION and 8, 7, 6 for SOURCE.
"Thisrinformétion.is tﬁe base register.Within‘the pfocessér upon
which the’address‘caléulations are tb be‘ﬁade.k Figure 4—1
_summarizés-the addresé‘modes. They are listédbinAorder of com-
»pléxi;y ti.e. ﬁumber.of'bus.opefations found to 6btain the'final
data)l In thé lbgic prints the address modés are given names

from ADRS MODE @ which is to M=@@,D=@ to ADRS MODE 7 with M=11

and D=1.
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_ADRS is (REG), DATA

Kall 3.5

. ADDRESS MODES

- =" Figure 4-1

SR

e DI [ TR S

ADRS is a REG, DATA = (REG)
((REG))

i

All other modes have an implied level of defer.

Tl

Note:

1
e

19

1¢

11

11

Above use of ()

'ADRS is (REG), DATA'= ((REG))

~after ADRS is used (REG)+2-HV(REG).

ADRS is ((REG)), DATA = (((REG))) AUTOINCREMENT

after ADRS is used (REG)+2 —# (REG)

ADRS is (REG)-2, DATA = ((REG)-2)

ADRS decrement before use, also

(REG) ~2 —& (REG) . .

) : AUTODECREMENT
ADRS is ((REG)-2), DATA = (((REG)-2))!
ADRS decrement before use, also
(REG) -2 ~# (REG)

ADRS is (REG)+Q (next word in exterior

memory) DATA = ((REG)+Q)

- Sequence:

1) after instruction decoded, PC used to
bring next word, Q, and up-date PC: H
(PC)+2 — (PC) - ' > INDEX
2) read out of internal memory (REG)
' and add to Q
3) use (REG)+Q as bus address of data

e

ADRS is ((REG)H3), DATA is (((REG)+1))

indicates "contents of."



M2t e?

3

PM BLOf" K DIAGRAN) CF KA
l
B
| .
g ~ ADRS [DISELAY e L“‘“w—
| P £ ] ACRS miormr] | W[z [v]c] STATUS
o :
¢ b l
BUS ADDRESS REGISTER ETATUS CONTROL
i |G 2 » o : TATA t.\sm&x
]! Y |
| g o SHIET SATING , 23317;%%3 . N
— N o (1 AP
BUS' DATA PATHS ALDEK h—— CARRY 64 (177702) _ ME MO
B ﬂ N > S ( 7277843)
y : : : p (777764
‘ A IKPUT GATING (M,-M,-RD) & LATCH B INPLY GATING (M,RD,TA) & LATCH (1108 T
ol ﬁ f t ° * E ° IR EARAL [ S—
e y L . ﬂ : 1 L L LTiTen
{8 | | (7171l
17 — - ! (177701)
t» TSt U T TRAP ADRS N (1111 LZ}E o
I 1 > - . = o (1 7 'Z 7 ;'3 -
Ly INSTRUCTION REGISTER (IR i (77?7}‘1& T
e ‘ ]
| |a! | zr OECOUE . B F""J? Ill e
T : ﬂ ,
| 11 _ i _ NOTE: EXPLICIT MEMCORY ADRS ARY
: o . ) - 1 x ;
N SHIFT REG, mgm‘smrr aes.(rsm $ DATA FATH CONTROL | FOR LonNSOLE NSE ONLY ., o
| 1o CONTROL ' Wl 1] (arenag B covrrod) yi STATUS (777776) & SWITCH REGISTER
| STATE SEQUENCES 1 (117870} GAN 8F ADDRESSED
" —(ESR, BSR , RIW - eus samr m {asR; £ n BY PROCESHIR € COMSEOLE ONLY.
v MAJOR TTATES L : —-1 T | i]
' -
ST} BUS SEQUENCE R T MEMORY CONTROL
":: 1 conTRoL E L
et s - G, A
—1 prigkiTy || kAW SHIET F&E&(R!wsnﬂ 0| | ﬂ
& ﬁ : ] sTATUS covTRoL
CONTROL (CSR) L INHIBIT M o
. cuck. | F
T SNATOW REGISTE R | TT P57 3 - b LF CLOUGHLIN
1 REV 1

1Rzl69 -



LOCATION OF SOURCE
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CBLATCH & M, REG

& DESTINATILL
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