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_BUS_ A MU Am 2Bl e

‘BUS B My~ 1-28-76 T . .
Bus B consists of two 16 bit buses called 8 and RAL.
__Each has 4 sources. The 3 bit u-code field which selects

Bus b inputs allows each High saurce to be selected

with 2 Lov sources. A table follows showing

the possible cophinatians. :

e

Ao e e B pvatiaas e s eme -

_code _ BBMN. ; BoL

0 © RCH RCD
e N e e REN O RDL

2 RDYI RCD
3 RDMI RDL ‘
4 CLRMANCRMAL
5 RMAN RCH
6

7

RED ~ RMAL
.RCD o RCH



‘Bus D MHJ . 1-28-76 |
fus D consists of two 16 bit buses called BdH and BoL.
BbH has 10 different sources. BDL has 8 sources.
- .Dus D can be used two times._in one u-code step.
Ihese uses are called Bus b Early (BBE) and Bus D Late (noL) .
BDE is a limited capability as only REA or RP. can be selected at
‘this time. There is only one possible destination: RMA.

The u-code field which controls this also specifies
it cache is to he used this step or not. The ancodlng is:

0 REA BD EARLY

. .. RP ... BD EARLY
2 _REA BD LATE
2 MNULL :

. 3 . RP . B0 LAYE

4 REA . BD EARLY USE CACHE (RCD)
5 RP . U0 EARLY USE CACHE (RCD)
6 REA . USE CACHE (RCD)
7

RP USE CACHE  (RCD)
s A ' '
Bus D late selections are controled by a four
bit u-code f{eld and IACSHFT. The follouwing table
‘summerizes the possibilities. Codes 0-17 do not
have IACSHFT, the others do. The next table shous
the shifts uhich*hayépb specified. '
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ﬁﬂ@ns“xc Status Word (DSW) . . L 4 o
' 8F Bits, Reg‘s?m's '34,'3584'36 (named DSWRMA DSWSTAT, and Dswes)

-

--—gtrs |,32: OSWRMA - - - e

i==- - -~ 33,438: OSWSTATH ‘ Valld on all checks except Power raxl
( “=- 7 49,64: DSWSTATL © s follows: T
4‘ ‘w‘ 65,8d: OSWFS 5;/// = P Sswa. =y %/D |
- vlz 3 4|56 7{8159 1001l 1213|114 15 [6
33| 34| 35| 36|37 38| 39| 40| 41)42| 43 44| 45| 46| 47| 48] OSWSTATH |
G| M| M| M |Machine - | R|.E| € |Bup | RP Backup } O | 10 |
1 | C| B M| Check Cade| C | C | C-liav| Count "1 M [Bus
i B ' Mlclcl ©opx ‘
> : \. L . . i
L e u'ce - . e
PES &AL S %,, : : LR D-:c,x. \-—‘9\—/ "ér,?., C’.’ .
.y e mee et ce el E;ﬂ e I d)g_..f"f..-
12 3°4{5 6 7|8 9 10} 12 (3[14" [5 [ -
17{18719720121 22 '23(24}125 26| 27 28 29| 30 31 32 L ]
1497150151} 52|53154155/56|57|58[59]860}61 626384 TOSWSTATL.
~ Reservad| ECCC Syndrome l&:cl ’Resarv u=Verify test # -
jduidiidiie it e e P P T e

33 Ct=C"13ck Irmediate
‘342 MC=Machine Check ~
E=1a ‘4P-Me31cr/ Parity (2CC)
'Igz MM=Missing Memory
f Maghine Check Code
W goferipharal Dats (EFD) Gistput
 I=Peripheral Address (EFA) Input
‘Z=Memory Data (EMO) Cuiput™
3=Cache Oata (RCO) .
4=Peripheral Address (EPA) Quiput,
. 3=ROX-BF0 | nput
'6=me Address (EMA)
“73Register File =~
“478: Not RCM Farity (Rsset for RCH Far':.{ error = XCS only)
“4{: ECCU=ECC U correctable Error 0 _ ..
"32: ECCC=ECC Carrected Error .7
. 43z Bup ‘Inv=RE backup count (44-48) Tnvalld’
¥4 7382 RP Backup Count-azmount RPL (BSWPB) was xncremenfed in cnrren'r Instruction_
[T &7 CMX, sat It check eccurred during OMX
(17T 48z |0 Bus, set. 1T check occurred during DM, F!G or !merrup'l' u—code
74975C= Resérved _
51,55z ECCC Syndrome=3 syndromeblitsan a correc*ed error’
» """'56- Mod #=low aorder address Bit of memory modu!a causlng the error’
-"§7,38: Resarved :

§§ 84: u-Yerify tes+ # set on fallure during Master Clear g{; VIRY instruction

Natidity:
" - Always 2 (=33, 43,47-48 59—8(6
1f bit 34 sat 37-4@
- . 35 141=42,56 I+ blt 42 set:51-35
- 36 - 156

v f bit 43 reset:44-45

I+ s the responsibility of the check handling softwars to clear the 0SW af"t'er"a._check:
- has been processad.

- Figure 13.



Ssi

I,

ss2 sS3- sS4

, < . §55-16 - N
. up | absolute S high half - <( ,
register . - : éE}-—-— Ssti-i6 ---———j;r ‘
- down{ CRS low half . - ,
up | - bbsciute . : FPhysical Address 95-49- --
memory ' .
owr ) apped . - Segment # SR T e e

Notes: With all switches down, control panel works exactly as for the P-38¢

following either a Master Clear or a2 HALT #f not running in segmented
mode. It Ts necessary to meke mapped memory accesses If address traps
are to be generated. |[f rinning segmented, memory accesses will be

mapped +c segment @ unless an exp!:c:? segmen+ number is entered Iin
- 855-16.

- Reglsters: Register address Is fn address register (switches down) -
For CRS, only low order 5 bits are used; for absoluts, - -
-only lcw order 8 bits are used, Y+ (STORE/F"TC&) operates
- exactly as for memory with the' address being pre-incremented.

Null-Vector: - In P-38¢ mode, 1 an external interrupt, faul+, or check attempts

to vector through a memory location ccn.aan:ng a g, the following
- action is taken:

HALT

data and address |ights e!eared
RP = address +rapped

PBH = RPH

- TR2L = address of vector

Figure 17.
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- Current Register Sat (CRS) T

CRs . RF2 ~A&F
Cell High | Low b Addr | Addr
.. Q GR@ .- 100 .1 140.
1 GRI - 1Q1 4
2 | GR2(I,A,LH) -(2,8,LL) 102. | =7
. 3 I GR3(EH) -{EL) 103 . .3
4 GR4 . - - 104 {44
5 "35(3 S Y) - - 105 }45
& |GR8 . - [1086.-.] 48 .
.7 Gm(ﬁ X) - 107 147
10 FRQS(IS) - 119 .1 15
R - - 1 E31
12 FRI(4) -{3) 112 52
I3 -(8) - 13 133
14 P8 Lo - - ftd. ]154.
15 s8(14) -{15) 115 155
18 L8¢186) -{17) L6 Isé
17 1X8 . e VHITL U EST
20 DTARS(M) e ... {120 iRe)
21 DTAR2 .. S 12 1181,
22. |CTARY . . e - 1122 01182
23 |DTAR% . - . -- [123. {183
24 KEYS . .. .. |(modals) . {124 |14 .
29 JOWNER.. .. | =~ _ . li25..1185.
26 FCCOE(L]). - . ... {28 . {148
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ST T EUSRR £ 5 TIONN & bl
32 L ee 1132 iz
33 . .. iz 7.
34 PO e - 134 . {1.4
35, .. . - am. 135. {175
38 e e e 136 {768 ..
37 LTE YN T 08
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u.-cpde arraxch CMA
aEp ‘ RF1
ddr {Hngh Low - Cell] High Low Addr
;_._E’Rﬁ , - -0 ‘ 40
TRI - . x 41
Aw'az - _2 42
. R B .3 43
4 .TR4 - 4 44
S TR - 5 45
8 _(m8 _ - - 45
_T_}TR7 - 7 47
T fROMXL | - 10 50
m_TdRoMxz | - LT 51
P2 CRATMRL | 12 52
13 teseT | - 13 53
g _pRSGT2, - 14 54
{5 FRECCl - 15 - 55
16 fRECC2 { - | .18 55
CVE Y ... {REQIY A7 _ J. ) 57
2% _}Z=RQ ONE... | .28 | 2% (21 60
2lL__iPSSAVE - L2 - 81 .
2Z_ b2 22y (23). | 82 ..
3 _ - I .23 . .. 83 .
4 _ ) .. - .24 L (24) ) | -(23) 64 .
25y . —e. } .25 AU R 65
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L.
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' r‘zis !52 D 9H'€Jr 1eis r;zts 5| i! iz
ot agr Fz{cc ts el v
I8P i Mode [ L} E;CIC Biot- MY
N - {d xi L El . Bt M
b K .- x T Q .
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g 165 COVIM:
1 323 CRS:
2 64R " MiO:
3 32R- PXMs
4 321 SEG:
3 MCM:
& 64Y
PR R gj/.s - Files
. &/ " Dispatcher

- Figure 5.
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CRS | M| of 5| MC
ol Hx
1O MIG

- Set=enable interrupts

Set=Vectored interrupt mode
Curreat Register Setr
Set=mapoed 1/0

Set=FFocsss Exchange Mode
Set=Segmentation Mcde
Machine Check Maode

;m»( /é/ ’/6’ ]




12, /MHMHT

RE sceleci -pso00 - £Froo.
2bie | M/KST |
_ ‘ KEI 1/29/% ¢.
Se_lfcrf/: Ewcode CnKen / g"?',zﬁ/_j
Famcﬁv"\. . '
1817 202t 2'22; 7% gela |
—ca d/a'(‘f;;c/ 1 o <«o=37> 180 —
_{ckqﬁf [ocalions 1.27

(s com /;—eﬁr,% Rk,
20524) (TRO = [37; A= (56 efc)

_2;/{—5.06/6 «/(04'(-;5c0[ [ / "‘4?—?257‘9" [ 40—
Kezrx! e:’ 5::‘1" .[ac:z?‘[oﬁzf - - AR . 77
f.,f £ e ﬁ‘mgﬁ{;d‘ff /(C/Y)' - ' ‘
14 —=>2M S, ‘ ‘
2, /u.-ua/d 4//'5_; swile 0'4 -/f“z KKC/] 73 /ff’(_f) V70
3 5@15 Kegislems 50 g g 0.1 X X gl
acfc/a //’ Feler Sel I
( g b _55#/‘5.‘ ,&75’“‘/5) | L ,
4. DIAR  Rerrsices 40 0KRX +  O=¢
g_-«_-.—/d orcT"v’/:/ / ;r:T:ﬂ LT -
Feon LRk vz FEEED
S R}?A .afﬂ/éz/;rr;f.cra( g4l XXX 0F0
, 17/"1/'4 ';'ﬁm-mv!/
b REAL alficss exTice. ol 77 X RX Y,

.C;/e :('/ f {‘ﬂ“//hgz‘f)

7. /dn.{/ﬁc;f 7;4’" ,/4‘?%77 gl ,X../@K 67‘}:“(7.

A c.yu/e.s) | GUL 01| X 066 ) Allus
9, K_(R5 ) o [ (010K 044 [cutren

/0, q;c (.ER) o 1l go X g6 2 |ReplsT

/1 @){,CFS/V) Oll 000K 6650 ST

A \,5,< qu[)} (47X a7 ¢

I3 KCFDA;> 71 ] If [ oX ,57;~

T4 ol i1l ¢1 X G 7

R oltlooXx &70



- ALU_KODES

TALU MODES

[Y

‘e ama s e b v meae matve e ke sm  simgpesc s ms ae . G ier s gt emeis ar Gemisimy mas C e eis e s s RS Sesseve o vee

Wi 1-29-76

The three 16 bit. ALU's §n tﬁe érime 400 have a limited
_number of combinations in uhich they may_ be used. TYhese _ '~

are summerized in the following table.

KEY:
LA
TH
1A
-
col

N

. ADD. A= ADD FOR ASSEMBLER.

cevma = - e eaim e s eam s

TRANSPORT THE H INPUT '
INCREMENT THE A INPUT IF (= 1: TRANSPORT If C= 0. IA= lNC FOR ASSEMBLER

"iSUﬂYﬂACT. IF €= 0, SuR-1. §= S5UD FOR ASSEMBLER,

CARRY OUT FROM ALL--ALLOWS ALHJALL YO BE USED AS 32 BITOPERATION.

DECREMENT THE A INPUT IF C= 0, TRANSPORT IF C= 1. JYA= DEC FOR ASSEMBLER
INDYCATES MARDWARE MODE SWITCH FROM ONE OPERATION YO ANOYHER. .

EXAMPLES IHCLUDE:wMPY, DIV, AND THE FETCH CYCLE EFFECTIVE ADDRESS fORMAT!ON.

other symbols are used but are felt to be self-explanatory.

deme gre temare s m s . D ST T ST
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A CPERATIONS USED LY PROD L-CODE
The tolowine List of AlU-operations is the total ot thoae
understood hy the u-code assembler. They can he read as
followss A le or 32 in the nawe indicates that the assewmbler -
uill take a non ALX= type statement. for example: 5 .
ity A LUy /o o=> ., :

uwses the FLUSTA entry in the {ist.
. tor the orher operations, the forim ALH= TA ete, s used.
The format in the table is ALM[ALLIALC] (H1) uhere an
unspecified aLy {s shoun by ¥. The non-standard carry

1n congitions specitied by Clls or CL® or CC= are appended

to the ALU operatoers. *
PLUS S a7 NPy KEY X 4
nuLLia ' L H A EPYEFYRLCETT Y4
Apb 32 N1 TTAYR 42
XADDYX : 00 x\ax . Y4¢
XRDDYE 4N Frany . Y42
NULLAZ e Talao Y42
KOO ALDXLCERT . w1, The xxHChHY 4
ADDI2LCOIY . ' HFY FSHEYESX $49
AVLALDY o2 MEY FERPYOSALCRIT a4
rLuUS1é o o (T Y thd
ADD1G iz . DECYTA ‘a7
ADGXX : Vg DLUXTA ' LY
ROBXaNCHLY K bECIE 147
ABBIGHCIITT Y PAX Y : \x¥i
SURSUDXLCHYT ‘i TAZCROX . *eh
SUBSPLCATT T TAXYA 5k
fINUS32 , ‘Yih THCXTA '51 .
LUt Apr INCY2 152 :
LRCTAYL i IHC 14 Ny
AR NS YOi IR : “4h3
Ylalp Yin Thic 1594 o
LEEOT A "Wé - XVb X . b5 ;
hinusa A I H TNYEX Y54 ¢
MINUSTHTHUS 1) ‘10 1i1é t94,
7H60 ‘11 (YnepD I
TFRGIEROX ‘11 TuYi LY
YL s . §-I FETCUNGYEFEYCH 14
FEYLHXFELCH 54
FEYCHNOTHFETCHC ‘Lf
FETCUXFLTCUCT Y

_KREATA e



HINUS16 - "3 ADD IHCTA ‘ol

SUB16 *13 ADDIATANTY . 'l
AL DBLGT XX 14 CADDXXHT RO |
ACRREROT 14 XANDETH "4
TREGDADD "6 ZERCANDTO Y
ThAalvADDCY 17 ANDXTA : Yol
CADDTYHADD _ 20 AND 32 . Y64
w32 122 AND XX R 1Y 3
OROKTIP e ANDXTA ) V64
0R16 22 AND 15 : YY)
GRX A S22 THCINCXLCRIY *66
LIVLIVIA c ‘Y24 INCYDEC s YT
plvbDIVX : 24 "ANOT 32 . '70
LIVLIVYLCELT 2 BNOT16 70
XOR32 20 NOT XX C '70
Yor1te 26 NOTBLROTLY 70
ANOT S LT NOTR16 Y0
HOYAAS ¥ 50 OTla2 70
AROT 16 Yap NG 10X : Yru
KOTAXINC 20 HOTBXINC 70
EOTALD Y30 _NOTOXTA B
__KOLAXTA Y31 TLROTLX e
T2 ek HE 132 2ERUTBSUB ¥72
TLXINC L 37 LEROTIHRSUGLCO Y A
T2 L)X tep MIOIMIDHI\)ND(H( Y74
THYTA ti3 ANOTAHDUBANDY, *74
XORTASULC v
YORTASULCO '3y
Yin

—

T TEOR

#
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CLOCK IHFORMATION REV 4  PADO 476776

1
|

SORTED CLOCK REV 4 P4DD UCODE 416776

B

160 16 -

0 1 [ 0coDo0 1 160
0 1 [ 000001 3 160 ROM
0. 1 [ 000020 3 160 RD -
0 1 L 000021 3 160 RD " REAN
0 1 [ 000040 1 160 © mbL
0 1 [ 000041 ) 140 Wbl REAMN
0 1 € 000060 1 160 - REAN
0 1 [ 000061 1 160 REA
- 0 1 [ 000100 3 140 REA RMA RPL
0 .1 [ o00101 1 140 ~ REA RMA
0 Y1 [ 000120 1 180 REAL :
1 1 [ 000121 1 160 REAL RMAL
0 1 [ 000140 1 140 RPL
0 1 [ 000141 1 140 RMA
0 1 [ 000160 3 140 DXMRDY
0 1 [ - 000161 1 160 RED
260 16
0 1 [ 000002 1 200
0 1+ [ 000003 3 200 RDH
0 1 € 000022 1 200 " Rb
0 1 [ 000023 1 200 RDI REAL
0 1 [ 000042 1 200 RDL
0 1 [ 0600043 1 200 REAN
0 1 € 000062 ) 200 REA RHA
0 1 [ 000063 1 200 REAL
0 1 [ 000102 1 200 REAL RMAL
0 1 [ 000103 1 200 RFN
0 1 € 000122 1 .200 RF
0 1 [ 000123 1 200 CRFL
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000142

- 000143

000162
000163

16

000004
1000005
000024
000025
000044
000045
000064
000065
000104
000105
000124
000125
gpu1aa
(0145
D00164
000165

16

0C6004
000007
000026
000027
000046
000047
000066
000067
000106
000107
0U0126
000127

¥

b e d

e bl o et o o o o b bod o ot b et fnd fd
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200
200
200

200

240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240

280
280
280
280
280

280

280
280

2t

280,
2807
280

N REV 4  P400 416776

RUA

MRDY -

RCO
MRDY

RDH
RD
ROH
RDL
REAH
REAH
REAN
REAL
REAL
REH
REAL
RF
RFH
RF
RFL

RCD
RCD
RCO
RCO
" RCOD
RDH
RO
RD
RD
“=RDU

- Sron

REN
RF
RCD

RF
RF
RFHI
RF
RFL

CRFN

RMA
RMAL
RMA

RDU
RDU
REAL
RPL

REAL
RPL
REAH
RFH

RMAL

RMAL

ROL

RMAL
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CLOCK 'C‘"foananou REV & PADD 476176 S 20'

s

0 1 [ 000144 ) 280 RDH RFL

0 1 [ 000147 Y 280 RDH RPL

0 1 © 000186 1 280 RBL . .

0 1 T 000167 1. 280 . RDL -+ REA RMA
2804 16

0 1 (. 000014 ) 280A poL. - RMA

0 1 [ .. 000D1S 1 2B0A | -REA ,

0 1 [ 000034 ] 2804 REA . ~ RMA - RPL

0 1 [ 000035 3 2HO0A RDL  RFL

0 1 [ 000054 3 280A REA . RPL

0 1 [ 0000BSS 3 2804  REM RFH

0 1 [ 000074 1 280A - REAMN RF

i 1 [ 000075 1 280 REAL RMAL RPL

0 1- [ 000114 1} 2804 RFH

1] 1.0 000115 1 280A . RF ,

0 1 %0 000134 1 2804 RF RPL

0 1 [ 000135 1 2804 RFH RPL

0 1 £ 000154 3 2804 RFL .

1} 1 L 000155 ) 2804 RPL

0 1 [ 000174 3 2804 RMA

0 1 [ 000175 Y 2BpA RF " RMA
28086 1"

0 1 [ 000012 ) 2808 RPL

0 1°C 000013 3 280p ACD _RF

0 1 [ 000032 1 208 REA " RMA

0 1 [ 000033 1 2808 MRDY RCD

1} 1 [ .000052 ) 2808 MRDY RFIl

0 1 [ 000053 1 2800 MRDY RDH

0 1 ( 000072 ) 2£ns RCD RDH "RPL

0 1 [ 000073 ) 2808 MRODY RF RMA

0 1 L Huo112 1. .2¢08 MRDY REN . RMAL

0 1 [ 000113 ) 2s0@ ROL RF

0 1 C GOD132 ) 2t0A RDH REAL



CLOCK INFLRMATION REV 4
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000010
000011
000030
000031
000050
000051
000070
0a6071
0ca110

000130
000131
000150
000151

11

- 000016
000017
000036
000037
000056

. 000057
000076
000077

000117
000136

b O T e T e I o T T o e T B e B |

1
[ 000160

7

HIARRE

000170

000116

o e e o e b o o et b L et )

‘320

320

. 320

320
320
320

< 320
320

320
320
320
320
320
320
320

360
340
360
360
360
360
360
360
360
360
360

140

P4OO 416176

RO
np
ROU
RDL
REAN
REAL
RFH
RF
RFL
“RCD
RD
RD
REA
RCO

RFN
RF

RFL
RCD
REA
rRDL
RDL
RPL
/DL
RD

DXMRDY

REAL
REAL
RFL
RF
RMAL

RF
REAL
RF
RF

- RoN

L RON
RFL
REAL
'RMA

REA
REAL

RMAL

RPL -

_RMA

RRA

 RMA
RHAL

RPL

21,
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000143 W 200

PADD 476176

v

00014373 200
000033 1 2¢e0n
000052 ) 2800
000053 ) 28&0R
000073 ) 2808
000112 1 2808
14 .

000161 1 140
000162 1 200
000163 1 260
noono? 1 280
000026 1 280
000027 1. 2ED
000046 ) 280
Noon47 1 280
000013 ) 2808
000033 1 2308
000072 1 2808
000130 1 320
000170 1 320
0C0056 1 340
12

000020 Y 140
000021 1 140
000022 1 200
000024 Y 240
006067 1 280
000106 1 280
000107 1 260
000011 3 320
ocon3n 1 320
000131 1 320
000150 1 320

MRDY
HRDY

MRODY

MRODY

- MRDY
"HRDY

MRDY

RCOD
RCD
MRDY

RCD

RCD
RCD
RCD
RCD
RCD
MRDY
RCD
RCD
RCOD
RCD

RD

CRp

RD
RD
RO
RD
Ro
RD
RD
"D
RD

RFH .

RCD
RCD
RFH
RDH

RF
REN

RF
RCD

“RDH

RDH
REAL
RPL
RF
RCOD
R0t
RF
npn
o}

REAH

REAL
RPL

REAL
REAL

~R¥

RMAL

RHA
RMAL

RMAL

fpL

ReL

RMAL

RMAL
RPL

RPL

22,
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000136
18

000001
.000003
000023
000005
000025
006024
000027
000066
000126
000127
000146
000147
000053
000072
000132

000031
000056
14

000040
000041
000042
000044
000027
000166
000167
000014
000035
600113
000050
000676
000077

000170

]

e b b b od b b B ) ) b b b b D e et b

360

140
200
200
240
240

280
240
280
280
280
280
2808
2808
2808
320
320
340

160
160
200
240
280
280
<280
2ROA
2HOA
2806

320

360
360

280

RD

RDH
RDI
RDU
RN
RON
RCD
RCO
RON

RDH

RDH
RDH
RDH

MRDY

RCD
RDI
RDOH
RCD
RCH

ROL
RDL
ROL
RDL
RCD -

" RDOL

RDL
ROL
Rpt.
RDL
RbL

T ORDL

RoL

REAL

~ REAL

RF
ROH -

- RO

REAN
RFH
RFL
RPL
RDI
ROU
REAL
REAL
ROW-
ROU

REAH

RF
ROH

-REA

RHA
RFL
RF
RFL
REAL
RMA

23

RMAL

" RoL,

RPL

ROL

RMA
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PEOURIIPSU R

i = me 1t

e 1 0 000117 1 380 . RDL REA RMA

fFEA- ‘ 12

0. 1 C . 00DVt Y. 140 REA

.0 1 [ 000100 3 14D REA RHA . RPL
0 1 € * 000101 3 140 REA " RMA

1 0. 1 [ 000062 1 260 REA = . RHA '

10 1 C 000167 1. 280 RoL REA RHA

g 1 € 00001S 1 2BO0A REA

Lo 1 [ 000034 ] 280A REA . RUA RPL

don 1 [ 000054 1 280A REA RPL

o 1 ¢ ooo0321 2806 REA " RMA ‘.

N 1 [ 000151 1 320 REA . RF RMA

' 1 [ 000057 1 340 REA RFL . RMA
0 1 € 0600117 1 360 RDL REA RMA

SAEAH g 11
0 1 [ 000021 1 160 RD REAN

. 1 [ 000041 3 1£0 RDL REAH

"0 .4 [ 000060 1 160 REAH
0 1 € 0000643 3 200 REAN ,
0 1 € 000n45 1 240 REAH RFH

| 1] 1 [ 000064 3 240 REAH RF

i 1 L 0n006S 1 240 - REAN RFL

£ 0 "1 L 000126 ) 280 ROH REAN

D 1. €  G0DONSS - 2KOA REAN - RFH

B0 1 [ 00G074 ) 2BGA REAH RF

i 1 [ 060051 ) 320 REAM RF

8 - : . -

“YEAL 18

b0 14 € 000120 1 160 REAL

! a 1 [ 000121 1. 140 REAL - RMAL

| 0 1 [ 000023 1 200 RDH REAL

i 0 1 [ 000063 3 200 REAL . .

LD 1 [ 000102 1 200 REAL RMAL

|

{

29,
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000104
000105
000125
000046
000106

000075

000132
000030
000031

~ 000070

000131
000076
000136

20 .

ooot122
000162
000025
000044

~ DOONGA4

000144
000164
000074
000115
000134
000175
oo 3
000073
000113
000051
ano110
006130
000150
000151
000036

14

et lod bod Gt boed Lt b o b L) L e Ld

e bl bt bod bl L led hd e L Bl e b b Lt bed bed Ld fad

240
240
240
280
1280
280A

2408 -

320
Jan

"~ 320

320
‘360
360

200
200
240
240
240
240
240
2804
280A
2804
280A
208
280n
2808

" 320

320
320
320
120
360

'CLOCK INFORMATION REV 4  PA4D0 4/6/76

REAL

REAL
REAL
RCD
RD

- REAL

RDU
RD .
RODH
REAL
RO .
fRoL

“RD

RF

RCD

- RDN

RODL
REAN
RF
RF
REAN
RF

"~ RF

RF
RCD
MRDY
RDL
REAN
RF
RCD
RO
REA
RF

RFH

RHAL

REAL

"REAL
RMAL

REAL
REAL
REAL
RMAL
REAL
REAL

REAL

RF
RF
RF
RF
RIA

nRf

RPL

© RMA

RF
RF
RF
RF

RF
RF
RF

RMAL

 RMAL

RPL

RMAL RPL

RPL

RMAL -

RMA

RMA
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000103
00N143

. 0Oon4ss

0L0o10s
000124
000145
006127
eaposs
000114
000135
000052
00n112
0600071
6ooo1?

1C

000123
000065
000145
000144

© 000035

000154
aa6a050
060111
000037
noo0os7

18

0an100
000101
000141
acona2
ont 4
000124
000144
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? et b b i bt e
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4 PAD 426076

200
200
240
240
240
240
280
2804
2B0OA

ZEOA .

28408
2808

320

360

200
240
240
2k
280A
250A
320
320
340
340

160
140
160

200 .

200
240
240

RFH

MRDY
REANH
REAL
RFH
RFH
RDH
REAMN
RFH
RFN
MRDY

CMRDY

RFH
RFH

RFL
REAH
RFL
RDH
ROL
RFL
oL
RFL
RFL
REA

REA
REA
RMA
REA
RMA
RFH
RF

RFNH
RFH

RFH

RH A

RFH
RFH

RPL

REH
RFH

RFL’

RFL

RFL

RFL

RFL

AMA
RHA

RMA

- RMA

RHA

RMAL

" RMAL

RHA

RPL
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ooo167
nooo14
000034
000174
000175
006032
000073
000151
anGaos?
cannz?
060117

1

000121
0Cc0102
000163

- 000105

060125
000106
0a007s
000112
aonnn3o
000070
000136

16

aogtuo
000140
000n47
000107
000147
000034
ao6054

0con75

000134
0u0135
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240
280A
2B0A
280A
2604
208
280B
320
360
J&0
360

160
200
200
240
240
280

280A

28008
320
320
30

160
160
280
280
280
280A
280A
280A
2BOA
2804

ROL
ROL
REA
RMA

N

REA
MRDY
REA
REA
RODL
ROL

REAL
REAL
MRDY

REAL

REAL
fRD
REAL
noy
"D
REAL
RD-

* REA
RPL -

RCD
RO
RDH
REA
REA
REAL
RF
nen

REA
RMA
RMA

RMA .

RMA
Rf
RF
RFL
RHA
REA

RMAL
RMAL
RCD

RFH

RMAL
REAL
RMAL
RFH

REAL
RMAL
REAL

RMA

RPL
RPL
RPL
RMA
RPL
CRMAL
RPL

_eL

RHMA

RPL

RMA
RHA
RMA

RMA

RMAL

RRAL

RMAL

RPL

REAL

REAL

RMAL

RPL

RPL

RPL

KPL
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0op155 2804 RPL

1L 1) |

1 [ 000012 1 2u0R RPL :

1 [ 000072 1 2808 RCO RDH RPL
1 [ 060630 1 320 RO REAL RHAL
1 € 000131 ) 320 Rp REAL RPL
1 [ (600116 ) o

ocoooDoo

340 kPL

RPL



Jock

INFORMAT 0N REV 4

160

160 .
160

160
160
160
160
160
160
160
160
160
160
160
160
1460
200
200
200
200
200
200
200
200

- 200

200
200
200
200
200
200
200
2410)
240

260
240

240

PAO0 476176

COMBINATION LIST =-- 117 ENTRIES

RDU
o
RD
ROL -

"ROL
- REAH

REA

- REA
" REA
REAL

REAL
REL
RMA

DXMRDY

- RCD

ol

RD

RO
ROL
REAN
REA
REAL
REAL
RFH
rE
RFL
INA
MRODY
RCD
MRDY

RDH
RO
RDH

ROL

RN

REAIl

REAN

- RMA RPL

RMA -

RMAL

REAL

RMA

RHAL

RFI
RF
RCD RMAL

RF
RF

2Ba
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2804

~280A
2BDA
2804
280A
280R
280b
2800
2808
2806

280D .

2808
2808
2800
26800
2R0B
320
320
320
320
320
320
320
320
320
320

. 320

32U
320
320
120
340
3060
360
364G
360
3460
3@0

REN
RFL -
RPL
RUA

‘RF

RIL
RCD
REA
MROY
MmebY
MRDY
RCOD
MRDY
MRDY
RDL
ROH

RD
fD
ROH
RDL
REAH
REAL
REY
R¥
RFL
RCOD
kD
RD
IEA
RCO

RFH
RF
RFL
RCD
REA
RoL

RPL .

RMA

RF
RMA
RCD
RFH
RbH.
RDU
RF

REH
RF |

REAL

REAL
REAL
RFL
RF
REAL

RF -
REAL
RF
RF
ROH

RDM
RFL
REAL

RPL

RMA
RMAL

RMAL RPL

RPL

RMA

AMA

2T
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240
240
240
240
240
240
240
240
240
240

rE

2E0
280
280
220
20
B0
240
250
280
280
250
280
2L0
280

280

280

2EQA
2H0A
ZB0A

“280A

280A
2804
LBGA

260A°

SEQA
2BOA
280

REAN
REAN
REAH
REAL
REAL
RN
REAL
RF
REN
RF
REL

RCD
RCO
fRCD

RCD

RCD
RDH
rRe
RD
RD
ROH
Ron
RDH
ROYH
jbL
REL
RDL
REA
REA
RDL
REA
REAN
REAH
REAL
REN
RF
RF

REM
RF
RFL

RFRH

RHA
RMAL
RMA

RO

. RDH
- REAL

rpPL

REAL
RFL
REAN
REU
RFL
RPL

REA
RMA

RMA
RFL
RPL
RFH
RF.
RMAL

RPL

RHAL

ROL

RHUAL

REA

. RPL

11



';CLDCK

oo

INFGH. ATION REV & PA4OD 474{74

- 360
360
. 360

360

- RDL

RPL
ROL

RO

RMA

REA

- REAL

RMA
RMAL

30, 4'_ .‘



‘cLotk INFOR” TION REV 4 PADO 476476

i
'

i

CLOCKS SORTED NUMERICALLY

000000 030000 160

000001 ; 030200 RDW,160
000002 n3p000  2c0

000003 030200  RON,200
000004 : 030000 240

000005 | 030200  RON,240
0000067 030000 2E8Q

000007 . 030010  RCD,2PO
=000010: - .030000 320
ifmnn11: 030300 ®b,320
w000012: . 020000 RPL,2EQB
0N0013: 036010  RCD-RF,2808
000014 030160  RDPL,RMA,2B0A
000015 170000  REA,280A
000616 030000 . 360

000017 - 034000  RFH,34D
000020: 030300  ED,160
F000021: 130300  KD,REAN,160
060622: 030300  RrD,200

000023 : 070200 _ RDN,REAL,200
000024 : 030300  RD,240
000025 036200 RDPU,RF,240
-000026: 030210  RCO.,RON,280
0000627: 030310  RCD,RDH,RDL,2BO
000030 060320  RD,REAL,RMAL,RPL,320 .
F000031: (070200  ROM,REAL,320
0006032 : 170060  REA,RMA,2800
A00033: 030012  KCD,MRDY,280D
00034 : 160060  REA,RMA,IPL,2BOA
(00035: 032100  RDL,RFL,2BOA
00GC36: 036060  RF,360
000037 032000  REL,360
10000402 - 030100 aoL,160

600641 130100 KDL, REAN,160



PADO 416776

r

c;oc&%d;dnwaflou‘nﬁv h

E*f}f’ L ‘ ' !

L o0Db042s 030100  RDL,200

000043 130000  REAH,200

an00sss 0346100 RDL/RF,240
000045 134000 REAULRFH,240
gaoG4s: . 070016 RCDLREAL,280 -
GOO04Y: 020010 RCDLAPL,2B0O -
000050 . 032100 ~ RDL,RFL.320
Dounst: 136000 REAH,RF,320
6p0052: - 034002 RFU,MRDY, 2801
0oN653: 030202 RDH,MADY ,280R

CpO00SL: . 160000 REASRPL,2BOA
0OobSS 2 134000  REAMLRFI.280A
00nN563 © 030210 ROWLRCD, 34D
GO00S7 : 172060  RFL,REA,RNMA,360
000060: To130000 © REAH,160
DpL0sT: . 1700600 - REAL160
000062: 170060  REA,RKA,200
GoOcs3: 070000  REAL,200
060064 3 136000  REAH,RF.240
000065 : 132000  REAHLRFL,240
000066 N30200 RDI,280
00GEHT 3 030300  RPL280 )
00GO70: . Q70620  REALJRMAL.,320
000071 034000 - RFNUL320
000072 : 620210 RCO,RDIZRPL,2BOB
000673 036062  RF,RMA,MRDY,2B0B
000074 134000 ~ REAH,RF,280A
0006075 060020 . REAL,RMAL,RPL,2B0OA
600076 070100 ROL,REAL,JIA0
GOGO77: N30160 RMALRDL 360
pooi1oo: 1460040 ° REASRMALRPL, T80
000101 : 170060 REA,RMAL 160
000102 070020 REALs RMAL 200
060103 ; 034000 RENHL200
C0G104: 070000  REAL, 240 :
6001052 (174020  REAL-RFI,RMAL 240
000106 : 070320 RD,REAL,RMAL. 280

600107: . n203a00 RD,RPL,280



TN

( ' ‘
CLOCK _NFORMATION REV‘A PLOO 476176

000110
000111
000112
000113
000114
060115
000116
000117 :
000120:
0600121
0on122:
000123
N00124:
000125
000126
006127:
000130
0oa131:
DO0132:
000134
000135
000136:
La0140;
000141
000142
000143
GOGI4G
Q00145
000146
000147
D00150
000151

006154

060155
GOG160G:

T OG0161 2

- 000162
000163

036000
032000
034022
036100
034000
036000
0200046
170160
470000
070020
036000
032000
34060
070020
130200
034200
036010
060300
uro200
026000
024000
070320
(120000
030060
130060
034002
036060
034000
032200
020200
036300
176060
032000
020000
030004

030010

036010

030032

RF,320
RFL,320

RFN,RMAL,MRDY,2800

RF.RDL,280D
RFH,280A
RF,280A

RPL,3OU _
REALRMA,RDL,360
REAL,160
REAL,RMAL-160
KF,200

RFL,200
NFIL,RMAL240
REAL,RMAL,240
RDU-,REAH,280
RDH,RFUH.,2B0
RF,RCD,320

O, REAL,RPL,320
ROH,REAL,2800
RFsRPL,280A
RFHLRPL,28B0A
REAL, RMAL,RD, 360
RPLA,160

RMA,160

RMA,200
RFH-MRDY,200
RELRMA,240
RFH,240
ROULRFL,2B0
ROH,RPL, 280
RF.RD,320
RF,REA,RNAL320
RFL,2H0A
REL,280A

DXMRDY 160
RCD,T160
RCD,RF,200
REDLMROY,RMAL 200

32



CLOC.%- AFORMATION REV & . PAOD 476176

L

000164
. 0001653
000166
0006167 ¢
0001720
GO0174 ;-
000175:

036000
032000
030100

170160

030214
030060

- 03460660

RF,240

RFL,240

RDL.2B0
RDL,REA,RMA,2RO
RCD,RDH,320

T RMAL2B0A

RF,RMA,280A

29



uIs

UA ‘ u1s

% P4DO 1AC'S REV 03
*

that may Le used together.

1§

15
FS~-mMNJ

4-6-76

1A

1A

OTHER(,\C'S

OTHER IAC'S

This Listing shows atl of the J1AC’s and the combinations
Some cobinations are shawn

~ explicitly, and the others ray be determined as follous:

(1) 1A type -12C's may be used together as shown explicitly.

} They may also be used together with any others which do-

not use the 1A field,

(2) IAC's which have a UA field of 0 or 1 shown cannot

be used with any other non-1A field IAC.
: (3) IAC®s having a specified U1S field but no UA field spccified
may be used together- with any other class (3) 1AC having

&éﬁ the same V1§ field.,
B requests the several

Oor-ing the 1S bits together

1AC's .

i . (4) UACLT1 and UACC2 may be used with any class
(ar both), but not uith

(1) or class (3) 1Ac
g any class (2) IAC.

* ALL NUMBERS ARE
*

x

1AC UA uIs

— - an —

- ACKPE 1 0
" ADRTR 0 0
s BAL -

4 DAL

“ BDPSW

ool n
i CRDXL

! ooup 1
T DECREA

- DECREA

“ DECREA
CEAED

CFERD T
CESCPNT

Dwvio

=&

IN OCTAL

15

13
17

10

14 .

a2
14

02
04
12

1A

22
26

04
06
17

OTHER 1IAC'S

INCRERA

SHFT
SHFT

SACC1

357



CLSSTRB .

"FBADP
CFEYCH
GATE
ICPN
1EX
1EX
TEX
JEY
1EX
INCREA
INCREA
INCREA
INCREA
INCREA
IND
IND16
INTRP
INHT
1HK
INVEY
LISTLAO
LCAL

03

1A

03
03
25
3

34

02
03

05

15
24

SHFT
SETCC
SETCC32
SACCT:
sacc
SHET

SHFT -~

SHET

DAL

| ftirfh WAL 'S .,g?t;:‘

THCREA

SETCC32 4
RTH - SETCC
SACCY

TEX

[
thit selections are encoded in the 1§ {ield as follous:

(note:; this is not staticized - do not clock RF or RMA
a step which uses this CRIT select,)

ua uIs 1§
] 0 13
1 0 as
7 10
1 0. 16
0 0 11
7 01
7 04 .
1 0
1 0’ 1
0 0 02
1 0 00
M ) 12
2 17
L= COHIT 0o
€= ALH16 01
. €= PLINK 02
C= ALLCOUTY ) 03
an
= Ccourt 04
c= NpHO1 0s
C= ALHOV 06
C= SOVFL 07

LINK bit selections include th MSU of the IS field

and shift infoermation as well.

I.=

L= Cour

ALH(N nso 1S field

MSH 18

0 or 1. Any SUHIFYSLEFTY BD select.



LDIAG
LDRPL
LDRP
LDTARL
LLATCN
LMOD
LHOD
LMOD
LMOD
LPID
LSTLD
NoP
MOP
ORDXL
FFL
POP
RADE
RCCPN
RACPN
KRACPN
RDATE
10RETRY
SSTEP
REI1O
RSTRD
RSYSC
RTN
RN
RTN
RTN
RXM
RXM
SACCH
SACCH
SACCT

SACCT

UA

L= BOHOJ
L= ALL16

- -

o =

urs

oW

1S IA

Ms8 1§ =

MSU 1S field =

17 30

03

07

06

17
10
11
213
37

0s

1 .
24

00

10

02

15

05

10
12
13

01

15

06

02

01

16
34
35
36
37
33
37
01
D2
04
10

1 (18

o1

= 10) .

U 1AC'S

z/

0 or 1. Any SHIFTSRIGHT BD select.

SAccl
SETCC

SACCY

SSTRD

SACCH
SACCT
SACCH

SACCH
SUFT
SHFT
SHFT
LMOD

CRTN

TEX
LMoo

LMoo

" INCREA
~DECREA

RXHM

SETCC
RXM

RTN

CA00 ns, a. Sr
¢ 200 h.s, /l {in, STh J]
(2100 ns, Min, .(IE/ )



SACC1 -
SACCT

SACC1

- SACCH
SACC1

- SADE
SCPN .
SDATE

SETCC .~

SETCC
SETCC
SETCC
SEYCC
SETCC32
SEYCC32
“SETCC32
SHFT
SHFT
SHFY
SHFT
SHFT
SHUFT -
SHFT
“SHFY
SPARE
SPARE
SP10
SSYRD
SSTRU
cusccet
UACC?2
UpEDX
ueDX

S uA

o

Any URDX can use the tuo MiR's of the I
to select 6HDX as followss

apx= HMD
pox= BPO
ApX= BbOH

'mac

u1s

1
5

18

04
02
01

04

14
14

no
04
10

1A

14
31
35
34

37

07
11
20

34

I
{"‘("f'a RIYAH

21

23

31
0o

01

02
03
04
05
06
0v
25
Ry

12

¢ 32

SEYCC3Z2 1EX
fRIN
1EX RTN
LHOD RTN
SHFY
LMOD .
1EX
YEX RTN
JEX -
1EX SACCY
SACC1H
SACCY INCREA -
INCREA IEX
SACCY DECREA
TNCREA
DECREA
SETCC
RACPN

s field

34

SETCC

RXA (200 ns. Ml 57‘70)

sAcct



UHSH

urcl
WKN

) : Vel
.. urs 18 1A OTHER” AC'S
BDX= MISC 14
1 03

Any uhsm can use the two LSB*s of the 15 field
to select the Hemory cycle as follows:

HSM= READ . uo -
"HSM= INTREAD M
HSM= WRITE 02
HSM= INTWRITE 03
1 0 01

217

517
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UMY

)
L
=

Jun{g\.ﬂauozr;ous SORYED ALPHADETICALLY '(:(1'76 .

JUHP CONDYTIONS  SORTED ALPHABEYYCALLY 416176
~ ‘MP COND FUNCTION FOUND CODE CRYN
. LOS ADRESSABLE LAYCH JA14~1  CODE O CRYN-S
AELDG ADDRESSABLE LAYCH JA1S-4 CODE O CRIN-1
IELe? ADDRESSABLE LATCH - JA16-4 . CODE O CRYN-3
AL 32EQ BOTHt ALH AND ALL EQ 2ERQ JA16-5S CODE 1 CRTYN-4
11 326Y ALH AND ALL > Z2ERO ' - JA16-5 CODE 3 CRIN-4
iU 32LE ALH AND ALL > OR = ZERO JA1b6-4 COPE 3 . CRIN-3
11 32NF HOTH ALH AND ALL NE 2ERQ  dA16-4 CODE 1  C(RIN-3
AL32NE1S  ALH AND ALL NOY EQ 0 . JA15-6 - CODE 2 .
ALCCOUY  ALC CARRY OUT JA14=1 . cODE 1 CRTN-S
CALCHY ALC = MINUS ONE . JA15-4 CODE 6
IYRTI(E] ‘ S JA14-3 CODE 1
IIRILERE - . T JA15-4 CODE 1 CRYN-1
AL 109 - JA15-3 CODF 1
CALHYG ) JA16-3 CODE 2
b ncouy ALH CARRY oOUY - JA15-4 CODE §
L HCOUT16 CARRY OUY OF AL o JA16~-7 CODE & :
b HEQ ALH EQ 2ERO : - JA15-5 CODE 2 CRIN-2
& HGE ~ ALH GREAYEK OR EQ ZERQ JA16=-5 CODE 2 CRTIN-4
MUY ALH > 2FRO JA15-4 CODE 3 CRTN-1
FLULE FALH < O = ZERO JA15-5 CODE 3 CRIN-2
AHLTY ALNH L¥SS THAN 2ERO JA16~4 CODE 2 CRYN-3
ELHNE ALH HOT EQ 2ERO JA1S-4 CODE 2 CRYN-1
ALHOV ARYTHMETYC QVERFLOW JATE-4 CODE & CRIN-3 .
ALOY : JA15-6 CODE 3 .
L16 : : JA16-4 CODE 7 CRIN-3
A LNE CALL NOY = ZERO : JA16-6 CODE 3
‘10 ADDRESS MODE 0 JA14-0 CODE 4
Ar 1 ADDRESS MODE 1 | JA15-3 "CODE A
hi-2 ADDRESS MODF 2 . JA146-3 CODE 6



TIMP COND

i. HO1
- HO4
1 HUOS
X
- nos
* Ho9
:H10
LHO
-pH02
An13

YT 1A

i e g i

BI15

" bH10

1 CMOD2
S I
EQ
GE

“GE15

. 6T

. LVLE

C.LT

L NE

LS
LifQ20

m 01
tET1ANT2
t-120R15
{ INT

P EX

11 0STX
-1 INUS
| LPLUS

£ OINM
V/DRTR -
¢ WV IOL

CAd CTR
L CEXT -
FSCMT

a FUNCTION

b
1/0,FODE LINE FOR MEN 1HC,P10

CONDITION CODE = ZERO
CONDITRON CODES >= 1ERO
CONDITION CODE > OR = TERO
CONDITION CODE > IFRO
LONDITION CODE < or = ZERO -
CONDITION CODE < ZERO
CONDITION CODE NOY = IERO
CURRENT REGISTER SET .
REAL11~14 = *20 (P10 SPECIAL)
DIAGNOSTIC LATCH ' :
REAL 11 AHD 12 = 1

REAL12 o 15 =1

POWER FAILURE PENDING
FLOATING EXCEPTION MODE

POST INDEXING NEEDED
ADDRESSABLE LATCH 2
ADDRESSADLE LATCH 1

VECTORED INTERRUPT MODE
ADRESS TRAP

.ACESS VIOLATION

CEXTERNAL P10 REQ
REATEH416 Fq MINUS ONE

" FOUND

JATA-()
JA15-2
JA16-2
JAT3-1
JA1S-7
JA1S5-7
JA15-7
JATL-1
JAT16-4

JA13-0-
JAYL -0

JA15-3

JAa16-3.
JAt4-0
JAL6-6

JA16-5
JA16-6
JA15-4
JA15-5
JA1S5-4
JAT5-5
JA16-4
JA1G&-7
JA15%3
JA15-2
JA13-0
JA15-3
JA15-2
JAl4-1
JA13-1
JAT16-6

JAL5-6

JA13-1
JA16-2
JA15-2

JA13-0
JAYS5-4

-—

\
CJDE

‘CODE

CODE
CODE
CODE
CODE
CODE

" CODE

CODE
CODE
CODE
CODE
CODE
CODE

" CODE

CODE
CODE
COOE
CobE
CODE
CODE
CODE
conte

 CODE

CODE
CODE
CODE
CODE,
CobE
CODE
CODE
CODE
CODE
CODE

CODE
CODE

CODE
CODE
CODE "

-FU‘U\:*N.“OHMU\U\UWUNU\U!—INQ-OAA_A—E

WHWANWNNSNS o= WD S

CRTN

CRTN-5
CRTN-3

Cﬂlﬂ‘ﬂ‘

"CRIN-T

CRTN-2
CRTN-1
CRTN-2
CRTN-3

CRIN-5

CRYH-T

CRIN-1

45



JHP €f 3 .

.smﬂF'NEr SAYS SKI
__MEMORY ACTIVE CAN INTERLEAVE

AP

“IRLW

1HMOD

T
JCAPY
JOAP2

JEP COND

1 TNK
r.OD()
4001
1 DNUM
tiapLbéb
MADLO?
pALHOA
MerLHOV
HeLL G
Hr HHO4
H! DHOZ
NEITTSY
DIPCXB
NCIADK
MELOY
LAC13
PEXINT
L'IAMC
HOADR

PR

FOAVIOL

Hi FCTR
 RSCKY
fINLVY
lie 1DOK
{KEACO1
NIFEADY
HEFHQOY
LEFLOT
EMAVLD
KieuUp
Y EGOK

FUNCTION

s

DMX INPUT MODE LI

CHECK DURIHG DHUX,P104INT

ADRESS TRAP DECOD
ADRESS TRAP DECOD
FUNCT10N

LINK FLIP~FLOP
1/0 BUS MODE LINE
1/0 BUS MODE LINE
MEMORY ODDB/EVEN M
ADDRESSABLE LATCH
LODRESSABLE LATCH

HO ARITHMETIC OVE

NO EXTENDEK FOR D

CACHE INDEX NOT O

yEAL13~1A NOT.= -

NOT MACHINE CHECK

NO FEYCH CYCLE TR
REAL12-16 NE MINU

PROCESS 1D NOT oK
CARRY OUT of TOP
NOTY READY (P10O)

RMA VALID ON A CH
COMTROL PANEL SAY
NO MATYCH IN STLD

[
NE

£ .
E

0.
1
ODULE

RFLOW

MUY OUTPUY~SEL 6DH FROM REAL

MX
K-

1

AP
S OME

OF REAL

ECK
S syoep

" JA16-3

JA15-2
JAL16-3
JA13-1
JA14-1

JA16-7

FOUND
JA14-1
JA4=0

JA15-3 .

JA16~2

JAa15-5 .

JAY6-5
JA15-5
JA16-5
JA16~5

JA16-5
JA15-7
JA13-0
JA13-1
JAT3-0

JA13-0

JA13-1

JA15-2

JA15-5

JAT13-1
JA16-7
JA16-3
JA16-7
JAT6-6

JA16-2

JA15-2

TN

'founngif'jcaue

CoDE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

" CODE

CODE
CODE
CODE
CODE
CaDE
CopE
CODE

-CODE

CODE
CODE
CODE
CODE
CODE
CODE

cobve -

Cob&
COpE
CODE
CODE
CODE
CODE
CODE
ConE
CODE
CODPE
CODE
CODE
CODE

SEAVIDN N RO N N I NI NI W W D W ek D00 A N W e o DN ek O 0D IS m wd O Wl T oy oy

CRTN .

CRIN-5

CRYN
CRTN-H

CRTN-2
CRIN-4

" CRYN-2

CRTN-4
CRTN-4
CRTN-7
CRTH-4

CRIN-?7

CRIN-T

CRTN-T

CRYN-2
CRTN-7

CRYN-?

e,



- {
JMP CON

HMEEGTR
+H4REQ
KrCS
resly
Fry
X
Aot
FVRPA
kRy-RP2
EEAHCT
LECANOS
KEALOY
REALQOZ
i CALO?
LEALTT
s EALT2
LEALYA
EALIS
FAL1G
v Hu2
tAVLD
. H03
FGOK .
~GVFL
t MR
VIRY
. €S

,A\(

FUNCTION

NO STLA TRAP
NO DMX REQUEST PENDING

MO EXTENDABLE CONTROL STORE

PRE-C B1Y (CBIT SOURCE)
POWER FAILURE JINTERRUPT
PROCESS EXCHANGE MODE
QUOTIENT B17

RP ODACK-UP COUNTER 1

RP BACK-UP COUMTER 2

RMA VALID ON A CHECK

RING ZERO 1F RESET

FOUND

JA16-2

JALL-1

JAIS5-4
JA16-2

Jat6-2

JA13-0
JA14-0
JA15-6
JA16-6
JA15-6
JA16-6
JA15-6
JAY16-6
JA13-0
JAT4-0
JA15-3

JA1L-().

JA15-3
JA16-3

JA15-2

JA16-7

SIHIFT OVERFLOW (ALHO1 NOT= ALMJATL-1

CPU INTERNAL TIMER OVERFLOW

U-VERIFY ROUTINES 1F TRUE
EXTENDABLE CONTROL STORE

,

JA13-1
JA16-2

JA15-5

£

" _LODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
COPE
CODE
CODE.
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE

O W I O

CRTN

CRIN-O
CRTN-1

CRIN-6

CRIN-7

CRYN-5

CRYN-2

A7



JUHP O <TIONS == SORTED BY CODE GROWP

W

SUw
Sk

JNP COND

CNDLO1
PREALOY
- 10PUS
gRLAL14
S ADLOY
PpL0
REAL1S
CADLOG
L NADLOS
TFSPLUS
i MaDNUM

CREAL16 .

ST ABLOT
“NADLO?
jFSMINUS
fens
JHERNOA
fNEAC13
s FPOSTX
L BBHO
[ALCCOUY
PpRNDA
CALUOY
TNALIGT
SREANDT
~BBH1O0
HEHOS
ALROT
AL32NE
- AL 32¢EQ
CRPHO3
REAHQS

. JUNP CONDITIONS == SORTED BY CODE GROUP

FUNCTION

CHECK DURIHG DMX,PYIO0,INT

ADRESSADLE LATCM
PIAGNOSTIC LATCH .

’

-ADDRESSABLE LATCH

ADDRESSABLE LATCH
ADDRESSABLE LATCH 1
MEMORY ODD/EVEN MODULE

ADDRESSABLE LATCH
ADDRESSABLE LATCH
ADDRESSABLE LATCH 2
CURRENT REGISTER SET

REAL13-146 LOT = -1
POST INDEXING NEEDED

AM.C CARRY oUT

BOTH ALIL AND ALL NE ZERO
EOTH ALM AND ALL EQ ZERO
RING ZERO 1F RESETY

L16116

. FOUND CODE
CODE

JA13-D CODE
JA13-1. CODE
JA14-0  CODE
JAth -1 CODE
JA15-2 CODE
JA15-3 CODE
JA1S-4 CODE
JA15~5 CODE
Jr15-4 CODE
JA16-2 CODE -
JA16-~3 CODE
JA16-4 CODE
JA16-S CODE
JA16-6 CODE
JA16-7 CODE
: CODE
JA13-0 CODE
JAT13-1 CODE
JA14-0 CODE
JA14-1 CODF
JA15~2 CODE
JA15-3 CODE
JA1S=4 CODE
JA15-5 CODE
JA15-6 CODE
-JAYS-7 CODE
JA16=-2 CODE
JA16-3 CODE
JATO6~4 CODE
JATA-5 CODE
JA16-7 CODE
JA16-6 CODE

e e e e e T R e O P e B o oS oo S e 3 B e o B o B - R o S e B e - X I e

CRTN

CRIN-?

CRTN-S

CRTN-1

CRIN-2 -

CCRYN-3

CRTIN-4

CRIN-T7
CRTN-5

CRYN-1
CRYN-2

CRTYN-3

CRTHN~4

4



" WP COND

GFCTR
"PXN

NCIAOK
REAL1T
FLEX
MGFCTR
REAL12
ALHNE
ALUHEQ

AL3I2NE1S

Ern0Y
GADRTR
ALN1G
ALHLT
ALHGE
CCGE
NRFHO1
RFHO2
MNGAVIOL
GPCEXT
NGADRI
arcnon?
JCAPT
GAVIOL
DAEQ20 .
ALNGTY
ALHLE
ALLOD
NbITTSY
viry
NREADY
AL3I2LE
AL32GT
ALLNEL
JCAP2
SEGOK.
EATTANA2

CONPIDOK. T

’

PROCESS ID NOT OK

f
co

N
FUNCTION FOUND
PROCESS EXCHANGE MODE JA13-0
CACHE IMDEX NOY OK JA13-1

v . JA14-0
FLOATING EXCEPTLION MODE JAt4 -1
NO FETCH CYCLE TRAP JA15=-2 -

: JA15-3
ALH NOT EQ ZERO JR15-4
ALH EQ 2ERO JA15~5
ALN AND ALL NOT EQ C JA15-6
: JA15-7
ADRESS TRAP JA16-2
JA16-3
ALW LESS TIIAN ZERO JA16-4 -
ALNl GREATER OR EG ZERO JA16-5
CONDITION CODES >= 2ERO Ja16-6
. JA16-7
EXTERNAL P10 REQ JA13-0
' JA13-1
1/0 MODF LINE FOR MEM INC,PIO JAT4-D
AURESS TRAP DECODE JAT4-1
ACESS VIOLATION - JA15-2
REAL11-14 = *20 (P10 SPECIAL) JA15-3

« ALl > ZERO . JA15-4

ALN < Of = LERO JA15~5
o JA15-6

HUX OUTPUT-SEL EDM FROM REAL JA15-7
U-VERIFY KROUTINES IF TRUE JA16-2
NOT READY (PIO) JA16-3

ALl AND ALL > OR =" ZERO CIAT6-4
AL AND ALL > ZERO JA16-5

ALL HOT = IERO JA16-6 .
ADRESS TRAP DECOGDE JA16-7
REAL 11 AND 12 = 1 JA13-0
JA13-1

CODE
CODE
CODE
CODE

~CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE

-CODE

CODE
CODE
CODE
CObE
CODE
CODE
CODE
CODE
CobE
CODE

_CODE
. CODE

CODF
CODE

CODE .

CODE
CODE

-

S mt Lo Ll O G G L L N G L O L L Gl o W NNNNRNINNANNNNNONNRD NN N

CRIN
CRTN-7

CRIN-5
CRTN-1
CRIN-2
CRTN-3

CRTN-4

CRIN-6
CRIN-7

CRIN-S
CRTIN-1
CRIN-2
CRTN-3

CRTNﬁ&,

CRIN~-7

¢1



np c’rf

Laupy
SOVFL
NS EGOK
“EA120R1S
CCGE1S
CCLT
REALOY
NSEGTR
GSKP
CCNE

" CCEQ
REALD? -
NEXINT
LEOH13
THR
GipH14
BouD1
EXINT
pPpH1S

" CCLE
€C6T
ALHCOUY
HRUN
HbH1é
poup?
Napui2
NRFLD1
NRMAVLD
NFMAC
wsNo7?
ARQ
LINK
RUAVLD
At
NXCS
XCS
ALCMT

" punog

FUNCTION FOUND
QUOTIENT BIT JA14-0
SHIFY OVERFLOW (ALHOT NOTS ALHJIAY4-1
NO MATCH IN STLH CJA15-2
REAL12 OR. 15 =1 JA15-3%
CONDITION CODE > OR = ZERO JA15-4
CONDITYON CODE < 2ERO JA15-5
. . O JA1S-b
NO STLU YRAP JA16=2
SKIP NET SAYS SKIP JA16-3
COMDITION CODE NOY = 2ERO . JATE~4
CONDITION CODE = TERO JA16-5
- JA16-6
. JAN3-0
CPU INTERNAL TIMER QVERFLOW  JA13-1
: JA14-0
JAT4L -1
POWER FAYLURE PENDING JA15=2
. 4 JA15-3
CONDITION CODE < OR = ZERO JA15~4
CONDITIDN CODE > 2EROD JA15-5
ALN CARRY OUT JA15-6
COGNTROL PAMNEL SAYS STOP JA16-2
‘ JA16-3
JA16-4
JA146-5
JA16-6
RMA VALJID ON A CHECK
NOT MACHINE CHECK S JA13-0
JA13-1
ADDRESS MODE O JALL-D
LINK FLIP-FLOP JA14L=1
RMA VALID ON A CHECK JA15=2
ADDRESS MODE 1 JA15-3
NO EXTEMDARLE COMTYROL SYORE JA1S-4
EXTENDABLE CONTROL STORE JA15-5S
ALC = MINUS ONt JA15-6
JAYS~-T

e

CODE
CODE
CODE
CODE
CODE
CODE
CODE
+ LODE
CODE
CODE
CODE
CODE
COpE
CODE
CODE
CODE
CODE
CODE
CODE
copE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CopE
CODE
COopE

CRTN

CRIN-G

CRTN-1
CRTN-2

CRYN-Y

CRYN-4

CRTIN-7

CRIN-S

CRTN-1
CRIN-2

CCRTN-3

CRTN-4

CRYIN-7

"CRTN-5

CRTH-1
CRTN~-2

. L§4z7‘



. ' . . : . )
.. \ . . ) ’ .
KP COKD ('zuucvxou- o FOUND cofj\‘ CRTN : S

pPCOIT PRE-C GIT (CODIT SOURCE) JA16-2 CODE

6
AM2 ADDRESS- MODE 2 JA16-3 " CODE 6 ‘ :
ALHOV ARITUMETIC OVERFLOW JAY6-4 . CODE & CRTN-3
NALNOV NO ARITHMETIC OVERFLOW . JAL-5 CODE 6 CRTN-4
cHlT : JA16-6 CODE 6
ALHCOUT16 CARRY OUT OF ALN JA6-7  CODE 6
NINLV ' CODE 7 CRTN-7
NNPCXB NO EXTENDER FOR DMX ~ JA13-0 CODE 7
FVIN VECTORED INTERRUPT MODE JA13-1 CODE 7
M0DO .1/0 BUS MODE LINE 0 : JA14-0 CODE 7
NSREQ HO OMX REQUEST PEKNDING JAh-1 CODE 7 CRTN-O0 .
1MLV MEMORY ACTIVE CAN INTERLEAVE JA15-2 CODE 7 :
vyud1 1/0 BUS MODE LIME 1 JA15-3  .CODE 7
SRSCM1 ‘REAL12-16 EQ MINUS ONE ~ JAI5-4 - CODE 7 CRTN-1
NGRSCM1  REAL12-16 NE MINUS ONE JA15-5 - CODE 7 CRIN=2 -
RERP1 . RP BACK-UP COUNTER 1 © JAIS-6 CODE 7
PRI POWER FAILURE INTERRUPT - JA16-2 CODE 7
INMOD pmx InPUT MBDE LIME ‘ JA16-3 CODE 7
ALL1G _ O IAT6-4 CODE 7 CRTN-3
VALL16 JA16-5 CODE 7 CRTN-&
1RRP2 RP UACK-UP COUNTER 2 JA16-6 CODE 7

7

NREACOT  CARRY OUT OF TOP OF REAL JAL6-T7 CODE

A}



P40 U-CODE TIMING

 P4DO U-CODE TIMING . c .

L

The time for any u~step to complete is the
Longest path ot the several required for that step,

£ *

1. It RCD is useds the minfmum tine is 280 ns.

2. 1TYhe times for data path operations can bhe
computed by adding up the times for each section.
a. Stable ALH or ALL output:
126 ns tar lagical operatians.
144 ns tor 16 bit arithmetic aperations
169 ns lor 32 bit arithmetic operations

‘b. Stable ALC outputs
+24 n% for ALC logical operations added to ALH or ALL
+42 ns for ALC arithmetic operations

c. Stahle Cache datsa :
+65 ns at output of ALU's with no accellerate.
+0 ns at output of AtuUtg uith any.accelleration

d. Bus b to Destination
+100 ns to Register File.
+34 ns to any other destination.
160 ns from begining of cycle if ALU®s pot used
and destination 1s net Register Files. .
200 ns from beginning of cycle 1t ALU's not used
and destination is a Register File.

e. Bus 0 to bestination
+0 ALU selection {s slower and they must be used for
transport.

3. Conditiaonal ﬂranches-—Returns
a.Stable conditions at the beginning of tha cycle.

tine

52,



r400 U-CODE TIMING

160 ns for a conditional ar uncnnditional
branch.

200 ns tor a conditional return

160 ns for an unconditjonal return

b. Oother conditions

134 ns alter stability for conditional branches.
(1t test is ALUNE, take 144 ns for stable ALN data
ond atld 134 ns for the bronch giving 278 => 280 ns
fer the cycle.) :

147 ns after stability for conditional returns.

)
1)

4. 11 all Traps are disabled, then 280 ps 15 the minimum.

S. Accelleration.
a. Cache data because of pre-loaded RMA.
lgnore cache in calculation.
b. ALU to RF -- previous step is like this onc.
160 ns (accellerated -- request 240 ) for logical
and 16 bit arithmetic operations'.

200 ns ( request 280 ) for 32 bit arfthmetic Operations.

The u-code nssembler does a good but conservative job
of calculating data path times. It does not attempt to compute
the times for the live conditional branches. The use of
T= XXX statements to the assembler for any conditional
branch on a 'live® condition is Teccommended.

The assembler selected times are almost always far to
fast. :

Ky}



imcnﬂs CFOR. PAOQ %4k ww USE PHMI. ONLY, dedkk e e e e e e e

!A MODIFIED BHF TYPE_LANGUAGE IS uSED 0. bEscnlaﬁvIuE 9400 ASSEHBLY e
LANGUAGE . . | :

...l .BRACKETS INDYCATE OPTIONAL PARAMETERS . o o
! SEPARATES ALTERNATIVE CHOLCES

Ceudd METASYMBOL, ITEM FITTING THE oerznxrlou OF THE SYMBOL
i MUST BE SUBRSTITUTED BFOR YHE svnuaL.

i

¢, .>3= MEYASYMBOL DEFINITION
]

: :
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‘MACRO DESCRIPTIONS

W - W D T P s G P G U G T S Gun W Gt S B

_m’f:wIDNI‘HACRo_‘f% THIS MACRO IS USED FOR IDENTIFICATION

IDNT  (<STRINGD>) ,(KSTRING>)s..- -
'<STRING>'= A STRING OF UP TO 30 CHARACTERS. THE STRING MAY HOT
oeee .. . INCLUDE SEMI-COLONS,COLONS OR PARENTMESIS. =
=== ALU MACRO -~-

[<LABEL>] ALU [<BDEARLY SPEC>] <RF SPEC> <OF SPEC>
. ’ <na SPEC> => [<BD SOURCE>] <GENERIC DEST> [<TIME SPEC>]
"L<IAC SPEC>] [<ACT SPEC>] - :

Ceeen e e I RO

==~ GPERATOR MACROS =--- 3
»

| [<LABEL>] <MACRO NAME> C<BDEARLY SPEC>] <GEN1 SOURCE> => [<BD SOURCE>]
. + <GENERIC DEST> ~ [<TIME SPEC>)  [<IAC>] [<ACT SPEC>]

|
E(MACRO NAME>'=1NC'NOT'DEE'CON o “L_"hmm.

<GEN1 SOURCE>:=<RlF SPEC> FOR®' INC,DEC
o =<CON SPEC> FOR CON
e R ouReEs” PR Rot —
| __<CON SPEC>:=ZEROIMINUST . ] . o

LTTTTESTMACRO sm= e
[<LABEL>] TEST - C<RDEARLY SPEC>] <GEN2 SOURCE> [<TIHE SPEC>]
v . [<1AC SPEC>] [<ACT SPEC>]
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S==THOP MACRO ---

_[<LABEL>] NOP.. [<BD£ARLY SPEC?] ...... ~LST1IME. SPEC)] [(1AC SPEC>Y _-[<ACY SPEC>]). . . .

== RR-MACRO ."T"'"..-,',. e e e e e e e e e e e e

[<LABEL>] RR [<BDEARLY SPEC>) <GEN3 SOURCE> s> [<BD SOURCE>]
.<6£NEnlcMpesr>pm[srtnﬁ.spﬁc>l..£<lac‘$P£CQJHML<ACIMSBEG?J,

wray seimer msessun e s e wese

SGENZ. souace>--<nf SPEC>1<BB SPEC>
<GEN3 SOURCE>:;=<RF SPEC>!<BA SP£C>!BMD!BPD!REA!REAL!REAH!RP!
RPL!RPH'BPA!BDX . ‘ - ,

A T T e e . . PR L I T R L Y
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<BDEARLY SPEC>:

<RF MNEMONIC>:=

';<hr'spec>:%<nr MNEMONIC> <LENGTI> (2) (1)

x'A'u'S!Y!VSC'E!E"!EL!
GR(KD)IIGRCRS)!GRUFD)I!GRCFS) !
GR(RDN) 'GR(RSN) IGRCFDN) !GRCFSN) ¢
GR(DR) IGR(DTAR)!.

TGRICAD)Y 1GRICRS) IGRUCFD) IGRNCFS) Y

GRILCADN) !GRHCRSN) EGRUCFDN) LGRUCFSN) ¢
GRU(DR) !GRH(DTAR) !

TGRLCRD) 'GRL(RS) 'GRLCFD) 'GRL(FS) !

GRLCRDNY !GRL (RSM) !GRLCFDN) IGRLCFSN)!
GRUL(BRY !GRL(DTAR)!

“LotsslxnirBl

LeuispHXBUIPBIY
LoL!seLixsLippL! .
DTARZIDTARI!IDTARGIOTARYY
TROITRIVIRZITAIITIRASIRSITROETRT ERDMXT IRDMX2!
TRONETRIHETR2METRIHITRAHITRSHITRONLTRTHIROMX THEROMX2U!
TnOL'TR1L'TR2L!1u5L'InaL!TRSLITRbL'rn7L'aon1L!nquZLf“
RF(DMA) !

RF(REAL) IRFH(REAL) 'RFL(REAL)!

CRFCAMAP) IR FICAMAP) IRFLCANAP) L

KEYS'OWNER!FCODE!FADDRI!TIMER!
KEYSUYOUNERISFCODEULFADDRMITIMERN !

TKEYSLIOWNERL VFCODEL!FADDRLEIVIMERLY ™

PSUPN'PSUKEYSIPPAIPPIY
 PSHUPBHIPSWKEYSHIPPANPPEN!
PSUPBLIPSUKEYSL !PPAL HPPOLY
DSURMAIDSHSTATIDSUSTATHIDSHSTATLY
RSGTTIRSGT2IRSGTINIRSGT2NIRSGTILIRSGT2L !
RECCT!RECC2 B e
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TCLENGTH> = 161 320LIN | NULL
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S5

COP SPEC>:=<0P1 SPEC>1<OPS SPEC>
wmﬁﬂﬁlw§?F¢25=PEUSQN1NUS!“ND!OR!XQﬂjfiiTB!!NF{DﬁcH.m.“”HN-N.QAUW
<OPS SPEC>:=<ALN SPEC> <ALL SPEC> <ALC SPEC> <Cll SPEC> <CL SPEC> <CC SPEC>

-

TTUCALM SPEC>:= NULL ! ALH= (<A SPEC> <0P2 SPECY> <B SPEC>) ~ (1) 7T

_SALL SPEC>3= NULL ! _ALL= (<A SPEC> <OP2 SPEC> <D SPECY) (1) _

<ALC SPECY>:= NULL }.'ALC= (<A SPECY> <0P2 SPECY> <D SPECY) ,»(1)
S O
__<CL_SPEC>:= NULL ! (CL= 0M1%CBIV) . _ e

<CC SPEC>z= NULL ! (cC= 0!1)

TTTCOP2 SPEC>=<0P1 BPEC>TADDISUBINOTINAYIDIVIMPYFSIFETCNIZEROTHINUST T

_<A_SPEC>:=A ! ANOT!NULL

<B SPEC>:=D ! DNOT!NULL




e A 5 mew s eemses mies e w e Mea i s wesnel thms tmmnm mreme mmeemmemn eisow h S s e m eae s e

CBD SPEC>1=<RCH SPECOICRCD SPECH |
(CRCM SPEC>s<RED SPEC>) ! (CRCH SPEC>,RDL) I (RDN,<RCD SPEt>}!RDl
e RMAY(RMAHSRMALY L (RHAH.SRCM.. SPEC))'(<RCD SPﬁck:nnAL)!(avu,nbL)!

(<ped spEC>,<ply SPEC>)Y » , Ly (6)
| <RCM SPEC»:= RCM <LENGTH> I= (EXPRESS!0N> CLENGTHY . & o
CRCD SPEC>:= RCD CLENGTH> (1
<BD SOURCE>1= <@D SPEC>'<$REND SPECY ... ... .

_<BD SPEC>:= [ HL!HC!CC!CL!RFNC!RFHL!HRFL!CRFL!
_REA'RPIDMXIBPAIHEBXBUPALIDISABLEJBDXCIRFURFLY i
HAXBLIRFHLLIBDX LC10X6CECTINXE i ! NULL (5) (8)

Fom e e e v pmnhs 4 ety

\
|
|
o
_ngsgﬁuo,§fgh>:f_'c 'CSHIFTY SPEC>' 1% <END SPEC> § o
| ‘[ *CROTATE SPEC>' 1' <END SPEC> (5)
o SSWLET_SPEC> :=SHLFTSCLR1 SPEC> INULL
" <Ll SPEC>;=LEFTIRIGHTISLEFTIREALEFT
TUCROTATE SPECY:=ROTAYES<LRZ SPEC>! NULL
<LR2_SPEC:=SLEFTILLEFT [SRIGHT ILRIGNT _

<END SPEC:= NULL! E= O!LINKIALHOOIREANOTIALHOY



6r

, CGENERIC DEST>°=AI<RF SPEC>,<DEST SPEC>) (3)
Em CDEST SPEC>°=REAH'REAL'RP"'RPL!RMAH'RMAL‘RDHIRDL'RDX!MEMORY'
! oy "REAIRPIRMAIRDIRCD

.'?; .

<TIME SPEC)::(ACCEL SPEC> <VAL SPEC> -
CVAL SPEC>:= 1601200124C1280!3201360
| CACCEL SPEC>:=UA11UARIT=

SIAC SPECY>:= ACKPE'ADRYR'IACDAL!BDSH'C"I!CRDXL!DBBIDECREA!EAF!EHB!
vESCPN!ESSTRB'LDRP'LPID!RMC'RHMOD!RSYSC!
FBADP ) FETCHIGATE!YEX!INCREAYIND EINO1G6IINNTYINKIICPNY
INVCIILISTUBILCALYLDIAGILDRPLILSTLDBILDTARLY
LLATCH!LMOD INTRAP!ORDXLIPFLIPOPIRADEIRACPN!RCCPN!
ROATE!RPIO!RSTRBIRTNIRXMISACCT!SADE ISCPNISDATE !
SETCCISETCC32ISHFTISPIOISSTRBIUACCTIUACC2UBDX Y
UNSM‘UﬁCl'UKN'SHFTREA!INCHP!MRDY'NTRAP'NOP

'<ACT SPECO>3=CRDEC SPEC>1<CJUMP SPEC>!<GOTO SPEC>!
; <BAL spec>a<cs SPEC>IRTHINULL
_SRDEC SPEC>:= CRTN <EXPRESS1OM>
CRTH <EXPRESSION> ELSE <GOTO SPEC>!
CRTN <EXPRESSION> <JUMP SPEC>!
COECODE <EXPRESSION>!
~ CDECODE <EXPRESSION> ELSE <GOTO SPEC>!
CDECODE <EXPRESSION> <JUMP SPEC>!
o

_<JUMP SPEC>:=JUMP <COND SPEC> TO <ADDR SPEC> ! NULL  (9)
““<cbﬂ6'sp£c>- (CIA13>, <JA14>:<JA15>:<JA16)) I €% T & b I
*[ Jn13,Jn1a,JA1S,JA16'=JUMP NET ASSOCIATED HITH BITS 13,14.15, OR 16

<ADDR %rEC 2= (ADDR1, ADDR2, ... ADDRN) - £4) (T) (9)



<GOTO SPEC>:=GOTO0 <EXPRESSTON> ! NULL

- cmedmesme e gestas te esbmaen cmaram @ Swammde ae o & 8 mees P L R

| : x : :
_<OAL SPEC>:= BAL <COND.SPEC> . TO <ADDR SPEC> !BAL <EXPRESSPON>

<CS SPEC>:= (§= (0,<CS80 SPEC>)!£S='(1:éCS1 SPEC>)ICS =(2,<C52 SPEC>)]

£5=. (3,<CS53 SPEC>YINULL .(1)..“GWH.QWA

e e e ews e

<CS2 SPEC>:=BDH!RCS!EAFIDECODE <EXPRESSIOND

o oot s e arraa s o

CEXPRESSTON>:=ANY VALID PMA EXPRESSION

W e aenn

"COHMENT: BTy DEACTIVATE ADDRESS CHECKING ON 2 AND 4-WAY BRANCNES
“(NONE EXISTS FOR 8 AND 16-WAY ARANCHES) » THE VALUE
_OF NOCKS IN SEY$ MACRO NUST BE SEY YO 0.
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I NOTES; __

Y s tman aeos

(1) 1F HORE THAN ONE ARGUKENT 1S USED IN ANY FIELD, PARENTHESES

. MUST DE USED TO ENCLOSE TME ENTIRE ARGUMENT LIST. 1E. (A,32)

_MOULD BE AN EXAMPLE OF <RF SPEC>. ALSQ, SEE NOTE 7 DELOW,
-

(2). <LENGTH>:USED ONLY WHEN THE DEFAULT LENGTH OF A REGISTER

IS _TO HE OVERRIDDEN . -

PR N —

(3). <GENERIC PEST>:DESTINATIONS CAN BE CONCATENATEd AS (RPH,REAN)

N <cono/uoun SPEC> :NUMBER OF AbDRESSES filsT EQuAL
za*tuunnsn OF CONDITIONS) (sce 10. BELou)

1552“ <BD SPECS/<SYIFT SPEC>/<ROTATE SPEC>: IF ANY ONE OF THMESE
EXISTS, 1T MUST BE ENCLOSED IN BRACKETS (1. IE. :
CL.MLY AND T SHIFT$LEFT 3. NOTE TUAT TUERE NUST BE A SPACE AFTER C

(6). <BO SPEC>: CONCATENATION CAN BE SPECIFIED AS (ﬂDH:RCD).
" R DR

'ifif"”<ﬂb6k“Eétti?f”SEbAnATE”IHE'11£M$”iﬂ“1ﬁf’l!51 e
i (B). _ <BD SPEC>: TNE DEFAULT 1S ML

(9). THERE IS A HAXIMUM 0f 32 CHARAE%ERS WITIIN PARENTHESIS..

.t et e e ae ewimar o

FT10) JFOR B AND 16-WAY BRANCHES, MERELY SPECIFY THE rxnsr o
: ADDRESS, SINCE PMA IS UNADLE TO UANOLE THE LONG STHING THAT WouLp na

'GENERATED BY LISTING THEM ALL. THE USER 1S YHEN RESPONSIDLE 'FOR,

""""""" ALLotATING ALL 8 AND 18- uAY nnaucues PROPERLY. e

.‘—‘ﬂ-u—-.--—.a-

NOISE vonos A =>;].M100L££0N;£L$ﬁ“"
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NS 12 sONAL NQYSE WORDS . .. - - L. . ,,- U

g--——-.--n—--a-‘---—.-—o--——

(ALN= 1299, (ALL=)= 1on,tALc Y=101,3 .
([)=102, (E=)=103, (NOLE)=104, (TA=)=105,5

: (L=)=106,(CH=)=107,(CL=)=108,(CC=)= 109, (SETLATCHY =110, 5
. (RESETLATCH)Y=111,(SETOLTCHIS112, (RESETDLYCHI =113,

' (C=)=114,(=)=115, (UAT) =116, (UAR) =117, (T=) =118,

_(BDX=)=127, (HSH=)=128,(C5=)w129, (10)=130, (ALSOI=130,

T

;i . SEE <RCH SPEC>
R= NONEITDMXINX!IALL  (DEFAULTY IS ALL)
T CHITICOUTIPLINKYALMOVIALH1A8DHDTESOVFLIALLFCOUT

t=
S10LE IN MIDDLE  *(USED WITH <SHIFY SPEC> AND <ROTATE SPEC>
i= _ SEE <END SPEC> .
So=  ALNO1ALLiGICOUT!BDHAS
SLH= SEE <ALM SPEC>
iLLs  SEE <ALL SPEC>
=" " T SEE <ALC SPEC>
P N=CoLtTICRITIO NOTE®*
Lsottreer 1F CH,CL OR CC IS USED <OPS SPEC> HUST BE usan
tie=011 7 7777070 SPECIFY <OP SPEC> 7T

GETLATCH N
IIESETLAT CH N
ETDLTCN N N
IESETDLYCH N
!sn- <MEM SPEC>
n CAEM SPEC> s=READIWRITELINTREAD INTURYITE

fphs cpny SPFRC>

N e ierv seesm 1e s beer tmeia v memmew & wteTie o e s stes comem o o emimerieiee e eseamis e 50

1  (JUMP)=120, (CDECEDEI =121, (CRTN) =122, (60T0Y=123, (BALY=124,}



. <BDX SPEC>:=BMbIRPDIBDHINISC
uA1l CUSE ACCELERATE 1
UA2__  USE ACCELETATE 2

T= TINE=

Jump
GOoT0
BAL
CRTN
CDECODE

e = - o - - - -
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