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“AUS B Mid. 1-2816 ie
fus B const{stsof two 16 bit buses called ApH and nal.

_€ach has 4 sources. The 3 hit u-~code field which selects_
Bus b inputs allows each tligh source to be selected

with 2 Low sources. A table fotlows showing

the possible conbinatians. | Oe me te emtem: ‘

_code |. BB. | BOL

0 = RCH RCD
1 scores + woe. - RCM_ les ae RDL... -

2 ROH RCD
3 RDI RDL ?:
4A cee RMAM 0RMA
5 RMAM RCM
é RCD —ORMAL
q weeAODCREM,



mee wim mee

“BUS D MHS 1-28-76 |
us D consists of two 16 bit buses called BON and BOL.

HOH has 10 different sources. BOL has U sources.
_ _Vus 0 can be used two times._jn one u-code step. .
These uses are called Gus D Early (DDE) and Gus D Late (ODL).

BOE 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
if cache is to be used this step or not. The encoding js;

a

0 REA BD EARLY
A... RPO Low, BD EARLY |.

2 REA DO LATE
2 SNULL
3 7 RP. BD LATE
4 REA BD EARLY
5 RP. HD EARLY
é REA
7 RP

“USE CACHE(Rcd)—
USE CACHE (RCD)
USE CACHE (RCD)
USE CACHE (red)

Bus D Late selections are controled by a four —
bit u~code ffeld and IACSHFT. The follouving table
summerizes the possibilities. Codes 0-1? do not
have IACSHFTs the others do. The next table shows
the shifts which may be specified.



 

  

  
  

 

 

 

  

b
o

\
V)

N
o
e
l

i
N

I
Q

jp
ds

N
A
N

’

a
v

|

l
o
k

T
e

{~tL®t3XW

Sg]
S
8
2
8

a}
T
H
R

o
s

«

W
h

=
y

S

 

 

s
}

;
.

.
/
m
o

ES
S
S
S
S
S
L
Y
O
N
S
S
S
D
S
Y
a
a

,
S
L
I
V
H
T
A
y
a
Q
l
d

9
H
0
5
H
S
T
9
T
H
T
9
S
H
H
R
G

%
E
S
E

D
E
Y
Q
t
y

9-H
—
4
O
b
M
h

fy
IFOT
M

AD
hh&

Mtn
hy
M
A
G

fe.
—
T
F

9
6
9
9
G
0
9
0
0
0
9

O49.
Q
9
5
—
A
s
N
O
N
H
e

|
W
S
S

“fe
YP

|

,
a)

Q
D
S
4
-
H

9-9.
O
H
1
H
Q
9
H
D
]
H
H
G
6
H
9
5
9
H
O
H
G
H
%
5
5
0
9
5

7
5

0»|
XY

oy
S
S
S
S
S
\
S
S

w
e
.

8
y
e
s

2>?
>

D
S
V
N
V
S
Y
D
S
S
DY

S
S
D
S
S
S

Y
R
y

)

£
ay HE

SBMHHSD~
B
N
D

4
H
H
9
H
H
G
H
4
H
H
H
L
H
H

Bra
Lotaag

a
r
s
.

x
D
H
S
H
S
S
Q
H
S
Q
A
B
—
8
H
Y
H
O
89S

9
H
G
9
G
H
Q
H
9
H

N

f
e
o

y
e

 

D
M
S
L
E
P

a
b
b
q

E
N
E
S
e
u
s
s

s
e
l
K
a
t
e
T

E
P
R
R
C
E
N

a
an,

=
J
a
y
c
e
e

d
b

£
See

Jey
r
k

e
f
t

v
O
N
a
k
U
U
S
S

a
N
T

e
e
e

2
aJ

W
F

Pkacteay
g
eVe

d
d
y
ay
V
S

o
o

5
S
N
C
M
M
t

ey
y
e

M
e
S
t
y

>
A

ne
{
e
e
a
c
o
d
a
e
y

R
h

O
U
R

x
O
R

4
wig

m
f

N
~

*
c
t

Rie
+

~
a
d

i

“
*

e
i
s
.

,
i.

See
egap
E
E
G
S
O
m
i
v
e
L
e
d
e
O
A
t
a
g
R
S

eG
n
e
l
B
S
“

¥,&.d

w
t

wyta
Hated

A
g
E
e
e
tected

sted
aL
apne

ending
efPry

ty
Myhigtytayty,

@
)

.
.

{
/

'

o
e



Go - gD 7 Lege
Prae poeed“ey 4 Eee

4ddeessable Late oe [HOT |
REL. L/2WS7E

Lleared | AYaFElef |
L0agd.deel Aald. eering fe/e “aw ‘Th, SEZArCH am ..

RESETLATS EF,

Biles hge Name

0 SB seT tabibiPacross|Traps BAORTRA

I Sr ‘executed 7 FSPLus.

Zz TS exeeutect FSALWMUS.
3 Sagrce.. forBEATZ. BPATY

4 Souree, Lor. BFAD. BLED2
2 | SS be ale aboe

2 Seraled UsedJby 2A'0322, CHE ADL?

eaRequest. . Roa. KEAS BeleFon,
LEaIZ. 19 : |

.SHEETERENT 10. 1. LRL
| : 1a. I, LAL
= eie }AN { ntTr2 be

. ALO? lJ ! MVPY _
— ALHe] l@ t weilhme[e
ReTATEGLRIGHT 1s. | :
ROTATEYSRIGHI Let I ARR,

Hole IwMIDOLE Reale.DO SORA
Call eA FZ. abave. ave. fegal). thes

2. SHEETYLEAT. g O LLL
E= o o Z4L
Eftrie 2 o MelTibe

REtHO! ge oO Lg.

FF: iv TODLE cule =
- Call 2hit goesbane lopeal)~! |

SHIETH SLES | ! Oo ALS ALL.
Redi G Q Lin
ROTATESSLES I f A Ak



Otagres?ic“Status Word (DSW). a -

: a Sits, Registars '34,'358'36 (named OSWRMA, DSWSTAT,and DSWFS)
—_

“s--gtts },32: OSWRMA~ Be

 

    

iwt> + ° 33,48: OSWSTATH Valid on all checks except Power Fail

(7 49,64: OSWSTATL “as follows:i 65,80: OSWPS 3“I = WP ssW2> i“co,

hen “+12 3 °415°6 #%7i eres? foltl t2]t3 I4 15° 16
33 34) 35] 36 37] 38} 39 43 | 41} 42] 43] 44] 45 46] 47] 48)  OSWSTATH

cl M| MM Machine Ri € € (Sup RP gackup | O 10 .
t Gt @ M Check Code] Cf] ¢ Cc: liav| Count M Bus
-~ {oo - Miciel, - x

~ NY OOb . . . ~
WL = U Cc “ - . : “Ys :.

RESEK&I) .. % wee: Dux. oe2oe -

- Le wee ~- tees Rona- gam2

1r{2° 37415 6° 7/8 ¢$ #0 12° 13 lots 16 *
I7; (971920] 21 22. 23124)25 26 17 28 ‘29(30 731 32,0
49°|'50 | 51 | 52} 53 154} 55 56] 57] 58} 59} 60] 61 62] 63 { 64] ““OSWSTATU_    

~ Reserved ECCCSyndrome Lica Resarved aa
—e:  *> om mee o- 2° u-Verifytest#Oe eee

eeeT — © se oe   

 

ne ee ee) ee

“Sas Cr=Chack Immediate
‘342 MC=Machine Check -
"352 3MP=Meqory Parity (ECC)
3g eenSs l58 Memory
. 3 Maghine Check Code
w g=Peripheral Oata (BFO) Output

' -=Peripheral Address (8PA) Input
‘2=Memory Oata (EMO) Cutput
3=Cache Oata (RCO)
4=Perigheral Address (BPA) Output
_S5=ROX-8F0 -nput
 6=Memary Address CEMA) |
“TaRegister Fila”

“48: Not RCM Parity (Rsset for RGM Pacity.error — XCS only)
“40s ECCUSECC Y correctableError.oo. ee ok
“S22ECCC=ECC Corrected Er .

, 432° Bup ‘PnveRe backup count(44-46) Tnvalid-
W4SeE= RP Backup” Count-amount RPL (DSWPB) was incremented_In_eurrent_instruction_
(472OMX, sat lt check occurred duringOMX
uy48 [0 Bus, set. If check occurred during OMX, PIO orInterrupt u-code
49>50= Resérved |
2OtS52 ECCC Syndrome=5 syndromeblts on acorrmected error”
"se: Mod #=Low order address bit of memory “modu! 8 causing the error’
“S755&: Rasarved
|,5F,64: u-Veritfy test #7 set on fatlure during Master Clear orYIRY’ Instruction

 

Vatidity:
- Always 21-33,43,47-~48, 59-86
Ef DIT 34 sat :37-33

35 244-42,56 If bit 42 ser:51-55

36 256
Cis bit 43 reset:44-46

| fF fs the responsibility of the check handling software to clear the OSW after acheck,
: has. been processed.

| Figure 13...
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$S2 | |
: € - $S5-16 - , \

. up absotutea high half 7 x .
register <— SSI 1-16—> :

- down CRS low half . |

up Lbsolute Physical Address 95-9@.-.
memory “

idowrt lapped - Segment # oo ate

Notes: With all switches down, control panel works exactly as for the P~30¢
following either a Master Clear or a HALT ff not running in seomented
mode. It fs necessary to make mapped memory accesses [f address -traps
are to be generated. If running seamented, memory accesses wil! be
mapped to segment % unless an explicit ‘segment number is entered tn

- $S5~16. -

Reg! sters: Register address Is tn address register (switches down) -
For CRS, only low order 5 bits are used; for absoluts, --
-only low erder 8 bits are used Y+!] (STORE/FETCH) operates
--exactly as for memory with the’address being pre-Ineremented. -

Nul |: Vector: In P3220 mode, If an external interrupt, fault, or check attempts
‘to vector Through a memory location containing a 9, the Fal lowing
‘action is taken:

HALT
‘data and address [Ights eleared
RP = address trapped
PBH = RPH
‘TR2L = address of vector

Figure !7.
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I 325
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3 32k.
4 32!
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_n Ofspatcher

  
FLEX=9 allows FLEX Faults ~

Register

“usepds “sqratch | OMA

“ep | RF |
ddr[High Low  Callf High Low Addr

Te | -. |... 0 : 40
( TRI - . | 4|
ee = _.2 42
a ef 3 43
4 TR = _4 44
3. PTRS ~. 3 45
a FTRE 7.4. 4 46
_f_ TR? - 7 47
GFROMXI ~_ {QO 50
REL f REMX2| - a St 51
#2. RATMPL | {2 52
3, -RSSTI © - 43 53
Nf BRSCTZ. ~ i4 54
{S FRECCL. ~ [5 . 35

(6 RECC2. - . 165 58
VE LP) ww PREQIY |7 _ J.
28 }ZERO ONE... |28 |(29) (21) |60
21__fPSSAVE - ai . &f.
Segde eb. 22 M22) (23). } 62..
2s. -- eee ome 25 . . 63.
24} lo. 1 24 § (24). C25) 64 .
Buy .. wee ee |td ft on 65
25ft a 26 (25) (27) 86
Zeb. Ld Ld 27 a... 67.
3__ PSWPS atu. |. 3A E038) 2 C3) 70
3} LLYPSHKEYS| o-oo LSI . 71
(32 _LEPASPLAIPCBA 1 .32 (32) | (33) 72
CeSEESPCRS ..[..33 . woe 478,
oeSHEMALE 34 (34) (35) 74
35... }OSHSTAT =o 35 | .. 75
36. OSHPS | at... |. 36 036). (357) 76
srt 37 3 77 -

_.DLtivebecein necThis is.

pe sO

i bets
¥
I
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o
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z
m

ENS:
/ VIM:

CRS:
" - MIO:

PXM’:

SEG:
MCM :

- Files

Figure 16.

Current Register Sat (CRS) _

 

    
shawPIOF2 leess_Sla

- KEYSL (Medals)

slsietrletsfle“4 ashe

* Ml els] mcr
| x
al MiG |

- Sat=enable Interrupts
Set=Vectored interrupt mode
Current Register Set
Set=mapoed 1/0
Set=SFocess Exchange Mode
Set=Segmentation Mode
Machine Check Mode

anel MeweI

CRS . Ree i=3
Calt High | Low Addr | Addr

0 6Rg - 100..| $40.
|. GR! - tol | 4
2 |GR2¢1,A,LH)} -(2,8,LL) 102. --2
_ 3 GR3CEH) ~(EL) 103 ..3
4 1GR4. - - 104 [44

.5 |6R5(3,S,Y) - 105 pss
6 iGR6 - [O61 146 .
7 GR7(Z,X) - 107 47
10 FRBCI3) - 110 4 4
tl - - It] ‘31
12 FRIC4) -(5) 112 £52
[3 =(8) - hts. £33.
4 }PB - . ft4. 54.
15 |saci4) -{15} 115 133
16 }tBC16) ~(17) ll6 [rs
17 |xB . mw FEZ. TE9
20 |OTAR3(19) -.2 F120 («LS
21 {OTAR2 |. -__ t2t .{ f6t.-
22. |OTARI. . mene. 4122. 1152
23. fOTARD . -—.... $123. b65
24 KEYS . ._.. (medals) . {$24 _| Pé4.

25° |OWNER.|. a (25... (63.
26 {FCCOECII). ~..... [128 .1146
27. {FAODOR |. }=-€12)..0 . $127. {467..
30. |TIMER. 2.0.4} .-i fbs0.. FIT
3b. ee eee we ESE. PET
.32 wee fe ee ee $32 [72
33 ee ee {33 7 y.

34 ~ {34 11,4

35 | ae {35. | 175
36 ~ -.- [36 176.
37 S37. .dg07.. 

Hippy
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“ALUMODES~~ Mid | tag726

»

ae Nee me we ee mene eee keme me enue: . Oe wee swe met eam meee oe
s

-The three 14 bit-ALU's itn the Prime 400 have a ‘Limited

_humberof combinations in which they may_beused.These7Lo.
are summerized in the fottowing table. |

KEY:

_A ADD. A= ADD FOR ASSEMBLER.

TH TRANSPORT
TA INCREMENT

—§ « ° SUBTRACT.
COL CARRY «OUT
DA DECREMENT

tae ud INDICATESoa tnoemgem

seem tee ~ a went e+ em we

THE INPUT |
THE A INPUT IF CB 1, TRANSPORT IF Cx 0. IAs INC FOR ASSEMBLER
IF C= O, SUB-1. S$ SUN FOR ASSEMBLEA. Te

FROM ALL--ALLOWS ALNJALL TO BE USED AS 32 BYTOPERATION.
THE A INPUT IF CE OQ. TRANSPORT IF C= 1. A= DEC FOR ASSEMBLER
HARDWARE MODE SWITCH FROM ONE OPERATION YO ANOTHER, ..

EXAMPLES INCLUDEswHPY, DIVs AND THE FETCH CYCLE EFFECTIVE ADDRESS FORMATION.

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

se te ee oe . Ce or cd a -
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ah creations used LY P4O0 U-CoDdE
the tolowing List of ALU-operations is the total of those

understood hy the u-code assembler. They can he read ag .
follows: A le or 32 in the name indicates that the asseubter ° =
pill rake a non ALX* type statement. for example; | s

AOU A yltlo RON &> 2 Ly .

wses the FLUSTA entry in the fist. |
7 for the other operations. the form ALH=® TA etc, ts used.
The format in the table is ALU[ALLJALC](HW1) where an
unspecified aLu is shown by ¥. The non-standard carry
Tu conditions specitied by CH= of ELF or CC= are appended |
to the ALU operaters. .

PLUS S? "4ifs MpY RPYX "4u
NULLA | "EG. EPVEEYSL COITT "4
ADb 32 0 “TA32 "he
KAD DX "at pel hx , the
XADGTE “Un PYAR - "he
NULLS? we TAlo ‘ae

ALBDALDXECEIT "a1, Phe LKMCHLT "44

ADD SZLEHIY a HPYESMEYFSK | *45
Abb ALbY "a? MPYSPSRPYCSALCHIT '44

PLUS TE _ 2 becse | fad
ADD16 iy? , DECYTA ‘a7

ADDXY , hg OK UKTA Ad
ABHXAUCHUT. oS DECTE | "47

ADD VHC 14, PAK 2. 47
Sur SUDXLCHTT isd TAZ ER OX . Sh

SULSALCAIT hh TAXTA | "Ol
MENUS, — FOS THCXTA ‘ot,
SUE Ke AGE INC S2 — Fhe
2ORETATE ~ CL. INC 1é |
CUR OXY oa IWOYS . (44%
Jado un JYhse 44 —_

Ze OTAX "th: XIbX “5A
beds "4 TOTEYX "Sh 6

BINUSTMTNUS 12, 410 uta "94,
7£KO “44 (eT hanp HA
ZERGZEROK 41 Tux *54
Yet.tts DE, FET CUNGTE FETCH h4EG

FET CUXFEECH "Ea

FEY CHNOTHFETCHCI roe

FET CUXECTCUC 54

ADUXTA mas
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- 643 ADDINCTA | ‘Ol

 

SUG 16 "13 ADDITATANT. — eI
AOL DNGTXX "14  ADDXXHT - Vet
ACKENGT "14 XANGTH "a2
TRAGOADD | ‘li ZER CANDID "a2
ThAbvADDCI ‘17 AND XTA . "HA

— ADD THADD ‘Zu AND3S2 "G4
GUNZ? 22° AND XY GG
OROKIP ee ANDXTA -*Hb
OR16 *2¢ AND 16 . "hh
GRXA — 828 IHCINCXLCAIT "46
LIVEIVIA mS 4 INCXDEC ot AT
DIVDIVX - 624 -AHOTS?2 . '70
DIVEIVELCEIT 984 BNOTT6 | 70
XOR 32. 2b NOT os ‘70
YOR 16 626 NOTEROTOY "270
ANQT Se" "Su NOTE16 "7
HopAse * Sal hOTW32 "70!
AROT16 est YNO FOX "fu
WOTAXTHCE 20 NOTHXINC | ‘70
KOTALG : | «Sa NOTAIXTA 7 974

__LOLAXTA St FUR UTEX he?
TuZEKOTAC "32 ZEKUTOSUB | "72
THX INC 38 ZELOTHSUnCE . 9 FR
Te2beox tap. ANOTAHONDANDOR *74
THe TA 43 AMO TANODUANDY "74
XOR TASUBC1I 54,
Y.OR TASUECO "ys

44,
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“CLOCK INFORMATION REV 4 POO 446/76
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“QSORTED CLOCK REV 4 P400 UCODE 446/75

  14 -

0 1 c€ oeonnon 3 160
0 1 st no0G0vo1 J 160 ROH
oO 1 #¢€ Qgnno20 3 160 RD:
0 1 C 000021 1 (169 pp? REAN
0 1 $s 000040 3 160 ORBLE

0 1 sO g00041 3 140 wghDk REAM
0 1 € 000060 J 166 - EAT
0 4 C€ 000061 3. 160 REA
0 1 £ a00100 3 140 REA RMA RPL

0 1 eC 000101 2 1460 - REA RMA
Oo °:44 t(d«€ 000120 1° 160 REAL .
6 1 CC 000121 3 160 REAL RMAL
0 1 (C€ 000140 7 149 RPL
0 1 é6(OC guo0141 3 160 RMA:
) 1 ¢€ on6160 3° 140 OXMRDY
0 1 €- 000161 1 160 RED

200 16

0) 1 cc onon02 3 200
0 + £ ango003 3 200 ROU
0 1 ¢€ ano0o22 1 2C0 AD |
Q 1 é€ 000023 1 200 RDI REAL
a 1 £ ao00042 3 200 RDL :
0 1 é€£ ggon43 2 200 REAN
0 1 ¢ O00U42 J 200 REA RMA
(i 1 oc vonués } 20 REAL
0 1 = goo1u2 2 200 REAL RMAL
0 1 ¢ 000103 3 200 REM
0 1 sc ao0122 3 .200 RF
0) 1 ésC 000123 3] 200 REL
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2co RAA1 € 00142 )
1 C€ ° 600143 3 200. MROY sRA
1 € 000162 1 200 RCO RE
1 € 000163 1 2¢c0 MRDY = RED RMAL

16

1 t£ 000004 0 240
1 £ on0005 J 240 ROH
1 C anonn24 J 240 RD |
1 C€ oonn2s 1 240 RON RE
1 € 000044 7) 240. RDL RE
1 € 000045 3 240 REAI REM
1 C 000064 1 240 REAM - ORF
1 £€ 000065 3 240 REAM REL
1 #C€ 000104 7 240 "REAL
1 £ 000105 1 240 REAL RFU RMAL
1 € 900124 1] 240 RFH RMA .
1 € 000125 ) 240 | REAL RMAL
1 = ols 1 240 RF RMA
1 oC 00145 J) 240. RFU
1 C€ 000164 7 240 RF
1 € 000165 2 240 REL

16

1 ¢€ ocoons 1 2en
1 £ on0vu7 2 280 _ ROD |
1 € 000026 J 240 RCD RDN
1 € oo0027 3 260 | RCD RDI ROL
1 € 000046 31 280 RCD REAL
1 € 000047 39 280 “ROD - ORPL
1°, 000066 3 280 RDU
1 £ -anone7 J 2h0 RD |
1 £€ ono1os6 1 2 REAL RMAL
1 € ono107 7- RPL
1 € 00126 ) REAM
1 £ 000127 J RFI  
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28o" RD COREL:
0 1 € 000147 YF 280 RDH RPL

0 1 © °° 0001466 7) 240 | RBL
o 14 000167.) 280 . ROL + « REA. oORMA

280A _ 46

0 1 £. 000014 2 280A © ROL. - RMA
0 1 .. 000015 2° 260A _ REA |
0 1 sC 000034 J 24a REA . °° RMA - . RPL
0 1é6€ N00035 7 280A RDL ORFL
0 1 #¢C - 600054 3] 2BOA REA RPL
Q 1 CC . OOUNSS 3 “280A - REAR RFI
0 1 é£ OO0074 2 280A - REAM RF
a 1c QO0075 3 28QA REAL RMAL RPL

Q 1:6 000114 3 280A RFH
0 taf 000115 3 280A | RF
0 1 #, 000134 3 280A RF RPL
0 1 =#C 000135 2 28OA REM RPL
0 1 sC 000154 3 280A REL .
0 1 € 000155 3 280A RPL
0 1 o£ 000174 3° 28&NA RMA
Q) 1 ¢ 000175 3 280A RF ". ORKBA

2806 4d

0 1 = oann12 J 2808 RPL
Qj 1° 000013 3 2e0R RCD RF
0 1 f¢£ 000032 3 26N8 REA - RMA
0 1 £ O0OO33 J 280R MRDY ACD
0) 1 € .g00052 2 280A MRDY REM
0 1 éC 000053 2 2808 MROY RDH
(i 1 ¢é€¢C oo0072 3 2é&Na RCD | RD' "RPL
0 1 =¢ Onoo73 3 2808 © MROY AF RMA
0 1 s¢ 006112 3..22808 MRDY REN . RAL
0 1 =OC G00113 ) 2608 ROL RE
0 1 =€C GO0132 3 2808 RDN REAL
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anon2u 7 160
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od0022 3 200
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0n0106 ) 2680
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MRDY
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MROY |
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ARDY
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RED
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10 1 OC 000136 7 3640 RD REAL RMAL

Dit — 18

, 0 1 € onovn1 2- 160 RDH
“a> 14 € 000003 ) 200 RDM
eo 1 £€ 000023 1 200 © RDI REAL
{0 1 ¢€ 000005 J 240 ROI
G 1 € Qooon25 ) 240 ~~ Ron RF

10 1 € 006026.) 280. RCD ee.) re
104 °1 € - 000027 7 2e0 RCO ROU Rot
(0 1 (C 006066 3 280 ROW
ja 1 € 000126 3 280 RDiL |= sR
‘0 4 € . 000127 3 2k0 . RD REN
0 1*& 000146 3 280 ROH RFE
lo 1 £ . 000147 1 280 ROW: RPL
| 0 1 60 000053 } 2808 MRDY ROW
‘0 1 ¢€ 000072 3 28O8B RCO RDM RPL
10 1 (€ . 000132 1 2808 RDU REAL -
i0 4 Sen00031 3 320 RDU REAL
0 1 € 000170] 320 RCD RON:
|0 1 C 000056 7 360 RCD ROW

DL i 14

JQ- 14 (€. 000040 7 160 ROL
|e 1 é¢ 000041 7] 160 ROL REAH
10 - 4 £ go0042 3 200 ROL
“0 1 €  G00044 7 240 - ADL RF
20 i € ooone? . 280 RCD RDU ROL
\ 1 € 000166 1 280 ROL
16 1 € 000167 2 -280 ROL -REA RHA
70 1 C 000014 3 2R0A ROL RMA
20 1 C€ 000035 7 280A ROL. RFL
G4 € 000113 ] 2806 RDL RE
PO.o£ oooasu } "320 RDL RFL
208 & C€ 000676 7. 36n ee ROL REAL
“G 1 € Ggooo77 J 360. Rot =. RMA
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200 REAL RMAL

Veo 4 € 00117 1 360° - ROL REA RMA

REA , 12

“a. 4 €. 000061 3+ 1607 REA
, 0 1 ¢€ 000100 3 160 REA RNA RPL

0 1 € + 000101 2 144 REA " AMA,
a. 1 £ . 000062 3 260 REA .- HA
0 1 € °000167 1. 280 ROL REA RHA
6 ‘4 € on0015 1 ZBOA REA
Q 1 £€ 6000034 3 28OA REA . RMA RPL
Q 1 € Q00054 1 288A - REA RPL
0 1 OC 000032.) 2806 REA “RMA.

' 0 4 C€ 000151 2 320 REA . RF RHA
' Q 1 £ Oooos?7 ) 360 REA RFL RMA

0 1 € 000117 3 360 ROL REA RMA

hea 4

0 1 (C 000021 7 160 RD REAN
| 0 1 C€ o00041 J) 140 ROL REA
7 oO . 4 C 090060 1 160 , REAN
a0 1 € 00043 1 200 REAL /
| a 1 C€ O00n45 J 240 REAH RF
> 6 1 £ 000064 3 240 REAW RF
1 0 1 ‘£ 000065 2 240 - REAM RPL
' 0 °1 ¢€ 00126 7 280 non REAW
1 0 1-€ GOONSS 2- 2bOA REAH - RFI
, O 1 £ GOG074 1 286A RE AH RF
3 Oo 1 C€ 6000651 3 320 REAM RF
i, . . . : “

EAL 18

lo) 4 OE) 00120 2160 KEAL
| Gj 1 € 000121 3.140 REAL: RMAL
| 0 1 £ ooo023 2 200 RDH REAL
; 0 1 £ 000063 3 200 REAL
0 1 C 000102 3

|
{
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‘

000104 240 REALoO. 1 6C J .
0 1 € 000105 J 240 REAL RFI RMAL
0 1 £ 000125 2 240 © REAL = °  RAAL
fi 1 $£ 000046 7 260 — RED REAL
0 1 € 000106 3 280 “RD “REAL =~ —soRMAL
3 1 #€ 000075 3} 280A . - REAL RMAL | RPL
J 4 € . 000132 7 2408: ~— RoW REAL _ 7
p 1 .£ 000030 9 320 RD REAL  RMAL RPL
0 1 € 000031) 320 ROW REAL .
9 . 4 +€ | 000070 3° 320.” REAL RMAL
Q 1 € 000131 7 320. - Rod. REAL | RPL
“0 1° €° ooon76 1 340 RDL REAL
at 1 € 000136 3 360 RD REAL - ° RMAL -

| 20 .

0 1 ¢€ 000122 3 200 . RF
0 1 C 000162 3 2c0 «ROD RF
ZZ) 1 £ 000025 1 240 — RON . RE
J: 4 € O00044 3 240. ROL RF
0 1 c 000064 3 240 REAN RF
O° 14 € 000144 )) 240 RE RUA
0 1 £ 000164 7 240 RF
p 1 £ 00074 3 2804 REAM RF
0 ° 14 #C€ 000115 ] 280A RF .
i) 1 £ 000134 J 280A RE APL
9 1 ¢€ 000175 J) 280A RF = ° RMA
ft 1 € Qoo01s 1 260n RCD == RRF |
p 1 € 900073 2 280R MRDY RF RMA
) 1 £€ 000113 2 2808 ROL RF
3 1 #C 000051 3° 320 REAN RE
2 1 £€ (000110 2 320 ORF
oO: 14 #€ 006130 3 326 RCD RF
9 1 £ 000150 3 320 RO RF
“) 4 € «600151 3 320 REA RF AMA
Wo 1 C= 0000346 J 360 RF
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RDI
RO .
RD . RE AI
ROL:
ROL °° REAN

- REAH
REA

+ REA} RMA RPL
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REAL -
REAL RBAL
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RMA
DXMRDY
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RFL
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.

RDU
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ROH. RF
ROL. RF
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ORDA
OBOA
2BDA

280A
280A

2808
28&0b

2800
2808

2806
ekOR .
2800
2808
2800
280b
2806
$20
$26
320
320
320
326
$20
320
320
320

. $20
S2u

$20

320

520

340

340

360

366

S$6U

$40

340

RFI
RFL
RPL
RA
“RE
RPL
RCD
REA
MROY
MRDY
MRDY
RCD
MRDY
MRDY
RDL
ROH

RD

RD

ROH

ROL

REAH

REAL

RFU

RF

REL

RCO

kD

RD

REA

RCD

RFU
RF
REL
RCO
REA

ROL

RPL ,

RMA

RF
RMA
RCD
RF
RDH

RBA

RF
REE

RE.

REAL

REAL
REAL

RFL
RF

RHAL

RF ©
REAL
RF
RF
RDH

RDH

RFL

REAL

RPL
RHA
RMAL

RMAL RPL.

RPL

RMA

RUA

Ad.
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240

240

240

240

240

240
240

240

240

24u

ro
280
280
260)
220
2t0

280
2d
240
280
280)
266
260
2£0
280
280
2 eM)
2EQA
260A

Z2H0A
"2U0A
2C0A
2u0a
e8aa
2604°
2ROA

Z2ROA
24GA

ol

RE AI
REA
REAH
REAL
REAL

Rv
REAL
RF
REM

RF
REL

RCD
REO
Rcd
RCD |
RCD
R Ott
RE
RD

RD
ROW
Ron
ROH
ROH

ROL
REEL
ROL
REA
KEA
RDL
REA
REAH
REAH
REAL
REM
RF
RF

REA
RF
RFL

RFR

RMA
RMAL
RMA

Rott
ROH

- REAL
RPL

REAL
RPL
REAH

RE
KEL
RPL

REA
RMA

RMA
REL
RPL
RFU
RF.
RMAL

RPL

RHAL

RDL

RAAL

REA

RPL

RPL

yo
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; q . mae

560

. $60
360

ROL

RPL
ROL

ap RO

RMA

REA RMA
REAL RMAL

30,a. |
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TION REV 4 PADD 4/6/76

CLOCKS SORTED NUMERICALLY

ooUv00:
000001;
oo0nte:
000003:
UO0004 :
OU0005:
~G00C06:
000007:
O0U010:

 

‘000013:

000014:

000015:

Q00G16:

000017:

On0020:

Fouon21:
OGOE22:

OVON23:
000024:

000025:
000026:

OQ00G27:

‘000030:
000034:
- U000S2:

“000033:
U0U0S4:
~6000035:

006036:
000037:
0000402.
GOOGTE

030000
030200
N30000

030200
030000

030200
030000
030010
.030000
030300
020000
036010
030160
170000
g30000 .
034000
030300
130300
030300
070200
030300

036200.
030210
030310

060320
a7o20a
170060
O30012
160060
032100
0360600
032000
030100

430106

160
RbUN-1460

2CO

ROUWs200
240

ROU,240

2&0

RCD +280

$20
KDs 320

RPL-2&08

RCOrcRFs 280B

RDL-RMAs2BOA

REA,-280A

340

RFH- 340

Kkp-160

RD,REANH, 160

kO- 200

RONSKREAL 200

RD+-240

RDUSR Fs 240

RCO-RONs 280

RCD-sRDHsROL «280

RO-REAL*SRMAL/RPL-320 .

ROH-REAL?320

REAsRMA- 2800

KCDARDY,280B

REACRMASRPLs2B0A

RDL-RFL, 280A

RF-360 |

RFL2360
ROL-160

ROL, REAM, 160

31,



CLOCI” FORMATION REV s

~gduowes
~ Q00043:
~GDOO4Ss
O00045:

OGOGAS:

GOOO4A?:

OOu050:

— 000051:
GGOO523 —
GonGgSsSs:

 OO0054:

O0005S5:

000056;

GO00573

000060:

Oguddt: .

OO00062:

Go0dChs;

OG0064:

0000653

600066:

OUGC47/:

OOUGU7O0:

On0cO71:

GON072:

GHOOCGT3:

OUnO74:
600075:

GoOong7é:

GOCGO?7:
OG0100:

000101:

000102:

OG0103:

Ca0104:

600105:

000106:

GO0107:

et

030100
430000
0346106

© 134000
07001G
020010

- 032100
136000
034002
030202

- 160000
134000

— «§$§30216
172060
30000 ©
170600
170640
070600
136000
132000
N30200
030300

. 070620
034000
H2021C
036062
1346000
040020 -
070100
030160
140066
170060
070020
034060
a70000
74020
070320
020300

P4400 4/6776 |
=

rbt,.200

REAH. 200
ROL ORE 2240

REAWARFHZ240

RCO-REALs 280 -

RCORPL»280 ©

" ROLARFL 2320
REAWPRFs 320

RFRMRDY, 2808

RDHsMRDY »2608

REASKPLs280A

NEAW, REZ 280A
ROWsREDs S40

REL eREASRHA S360 ©

REA, 160

- REAA160

REAcRBAs 200

REAL «200

REAHSRF 240

REAN-R FL, 240

ROW 280

ros280 .

REALsRMAL«320

7 REUWAT20

RCD sRDUARPLs 2800

RE sRMAMROY «2808

" REAHS RE 280A
REALsRMAL ¢RPL «280A.

ROL REAL» 360
RMAsROL» 340

" REACRMASRPL. 140

REAsRKRMA, 160

REALS RKMAL,200

RFUe200

REAL. 240

REALSREMAZRMAL 2240

RN,REALZRANALs 280

RD-RPL «280

52,
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000110:
000111:
000112:

000113:
000114:

000115:

* 000116:
000117:
000120:
600121:
000122:

00N123:
NN0124:

000125:
000126:
O0G1V27:

000130:
000131:
000132:
000134:
000135:
000136:
600140:
O00141:
000142:
000143:
GOG144;
QO014S:

00146:
GUu0147:
NO0015U;
000151:

GUGIS4: |
06001553

- G0G166:
"=G6.01613
000162:
060163:

036000
032000
034022
03610f1
034000
N3é6000
020006
170160
070000
070020
036000
a32000
0340660

070020
130200
034200
036010
060300
070200
026000
024000
070320
ag20000
030060
030060
034002
036060
034000

032200
020200
636300
174060
032000
020000
030004
030010
036010
030032

RF e320

RFLZ320

RFWsRNAL-MRDY,2800

RFsRDOL,- 2800

RFH-280A

RFs28O0A

RPL«360

REAsRMAsRDL +2360

REAL, 160

REALS RMALs 160

RFs 200

RFL-200

RFUsRMAs 240

REALsRMAL +240

RDH-REAHs 280

RDHeRFEUs 280

RFe¢RCO-320

KO,REAL¢RPL»320

ROH,REALs+ 2808

RF eRPL- 280A

RFUSRPLs«280A

REAL, RMNAL-RO,s 360

RPL-160

RMA? 160

RMAs200

RFU-MRDYs 200

RFE RMA 240

RFHZ240

 ROUSREL, 280
ROHsRPL-2B0

RFeRD-320

RFeREARNAs 320

RFLs2RDA

RPL/2sua

DXMRDY-1460

RCDs160

RCDARF-200

RCDsMROY-RMAL «200

BA.



choc AFORMATION REV 4 . PAOD 4/6/76
Sw,

— 000164:

. 6001653
001683

DOG1673—
000170;

GOOW74s °
000175:

036000
032000
030100
170166
030216
030060

- 034060

RFs 240
RFL-240
RPL s280

RDLCREAsRHAs2RO

RCO CROW, 320

“ RMASZBOA
RFsRMAs280A



a
ea
e
e
t

we
B
o
g
e
e

" * pP4OO LACS
*

that may Le used together.

UA

uIs

Was
REV O03

1S

1S
*S~MNJ

TA

JA
4~6-76

ornen’e's | 3S

OTHER IAC'S

This Listing shows atl of the IAC*’s and the combinations

Some cobinations are shawn
explicitlys and the others way be determined as follows:

: (1) IA type -IAC"s may be used together as shown explicitly.
They may also be used together with any others hich do-
not use the LA field.

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

*

a

x

TAC

ACKPE
AORTR
BAL
DAL
BDSW
cq
CROXL
DEB

- DECREA
DECREA
DECREA

SEND,yap

-ESCPN

be used with any other non-IA field IFAC.
(3) IAC*’s having a specified ULS field but no UA tield specifiad

the same UIS fteld.
requests the several

. (4) UACEI and

(1) or class (3) LAC
any class (2) IAC.

ALL NUMBERS ARE

us
om om aoe

0
0

m
w
a
s

a
e
s

may be used together with any other class (3) IAC having
Or-ing the IS bits together
IAC 's.
UACC2 may be used with any class
(ar both)» but not with

IN OCTAL

1S

13
17

10
14.
Qe
14

02
04
12

IA

22
26

04
06
17

OTHER IACSS

INCREA

SHFT - S$acct
SHFT “



“ESSTRE
FRADP
“FETCH
GATE
ICPN
IEX
LEX
IEX
JEY

EX
INCREA
INCREA
INCREA
INCREA
INCREA
IND
IND16
INTRP
INH1
INK
INVC]I
LISTLA
LCAL

UA UTS 1s ALC Mac's 2b,

0. 0 13
1 0 a4

7 10
1 G. 14
0 0 11 mo

03 SHFT THCREA
63 (se€rec :
25 SETCC32

31 SACC1: — SETCC32 .
34. SACCI RTH - §Etce

(2 SUFT | SACC1
O3 SHFT ~ | YEX
05 SFT
15
26 DAL

7 (1

7 604.

1 Q 03
1 0° 10
0 a O2
J 0 00
4 0) 12

2 17
Chit selections are encoded in the 18 field as follous:
t= CHIT O00
C= ALHTA 01

- C= PLINK O2

C= ALLCOUT . 03

(notes this is not staticitzed - do nat clock RF or RMA
on a step which uses this CAIT select ,)
c= COUT 04
c= Opondt ()5

C= ALHOV 04
C= SOVFL O7
LINK bit selections include th MSU of the IS field
and shift tnformation as well.
L= aALntt MSO IS f{fetd = 0 of 1. Any SUIFISLEFT 8D select.

L= COUT MSH IS = 0



LDILAG
LDRPL
Lorp
LDTARL
LLATCH
LMOD
LMOD
LMOD
LMop
LPID
LSTLB
NOP
NOP
ORDXL
FFL
POP
RADE
RCCPN
RACPN
RACPN
RDATE
TORETRY
SSTEP
RPIO
RSTRND
RSYSC
RTN

RIN
RIN
RIN
RXM
RXM
SACCI
SACCY
SACCH.

UA

Ls

L=

a
>
a
d

a
m
b

a
n
h

SACOP

BOHAS
ALL16

uTS

=
O
W

1 (1S

1s TA

MSH IS =

MSU IS field
7 30

03
07

06
17

10
11
24
37

05
11 .

24

00

10
N2

15
05

10

12
13

01

15
06

02

01
16

34
35

36
37
33

37
01
02
04

10

i

= 10).

t LAC'S Ff

0 or 1. Any SHIFTSRIGHT BD select.

SACC1
SETCC

SACC1

SSTRO

SACCI
SACCI

SACC1

SACC1
SUFT

SHFT
SUNFT
LMNOD

RIN

TEX
LMOD

LMOD

' INCREA
~DECREA

RXM

SETCC
RXM

RIN

CAPO nes, Min, Sie

CAOP hs, LMin, Sih
(200 ns. Mine Sle. J



SACCT .
SACCT
SACCI

-SACC1
SACCI

- SADE
SCPN
SDATE
SETCC .
SETCC
SETCC

~SelTec
SETCC
SETCC32
SETCC32

~ SETCC32
SUET
SHET
SHFT
"SHFT
SHFT
SUFT |
SUFT
“SUPT
SPARE
SPARE
‘§$P10
SSTRE
SSTRE
URCCI
UACC2
UBDX
UBDY

UA

i
s
™

UIs. 15

O 04
4 02
5 01

é 04

1 14
5 14

44
31
35
346
37

07
11

20
36.
21
"25
31
00
01,
02
03
04
05
06
07
25
31

12
' 32

o™,

@an

SETCC32 EX
RTH
1EX RYN
LNOD RIN

SUFT
LMOD.
TEX

TEX RON

YEX
Tex. SACC1

SACC1
SACC1 INCREA-
INCREA TEX
SACCI DECREA
INCREA
DECREA
SETCC

RACPN

Any URDX can use the two MSA's of the IS field
to select

ADX= HMD

UDKX= PPD

ROX= BO

HOX as totlows:
No

04

10

- AS,

~SETCC
RXR Caoons. My Step)

SACCI



. UNS ‘1S TA OTHER”Kc #S

BDX= MISC 14

UHSM 1 03

Any uhsm can use the two LSH*s of the 15 field
to select the Memory cycle as follows:
HSM= READ . v0
“HSM= INTREAD 01
NSM= WRITE (12

- HSM= INTWRITE 03
urc! 1 0 01
WKN | ef?
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vungsnrOs SORTED ALPHADETICALLY
Jd a "

SUMPCONDITIONS | SORTED ALPHABETICALLY

MP COND

» Los

ALLOA
AELO?

Al 32E0

Hi 326T

At Sec

LI S2nNne

At 32NE15

-ALCCOUT

ALCMI
ALO

FLHOTIS
AIMOO

 ALHTS

“ fs HCOUT

hr HCOUT14
A WEA

# IGE

FtuGT

ALUILE

ACHLT

ALWNE

PEHOV

ArLO1
hteLy1é

AULNE

‘EHO

Ar j
‘he 2

FUNCTION

ADRESSAGLE LATCH
ADDRESSABLE LAYCW
ADDRESSABLE LATCH
BOTH ALH AND ALL EQ 2ERO
ALH AND ALL > ZERO
ALH AND ALL > OR & ZERO
HOTH ALH AND ALL NE ZERO
ALH AND ALL NOT EQ Q
ALC CARRY OUT
ALC = MINUS ONE

ALH CARRY OUT
CARRY OUT OF ALK

ALH EG ZERO
ALH GREATER
ALH > 2ERO
WALH < OR = ZERO
ALN LBSS THAN 2ERO
ALH NOT EQ ZERO
ARITHMETIC OVERFLOW

OR EQ ZERO

ALL NOT = ZERO

ADDRESS MODE O

ADDRESS MODE 4

ADDRESS MODF 2

FOUND

JAT4~1
SATS <4
JA16-4
JA18-5
JA16-5
JATb—-4
JATE—4

- JAT5S~6 ©
JAV4S~1
fA15-4
JALTA-3
JA1TS<4

/ JA15-3
JA16~-3
JSA15—4
JAL4h-7
JA15~-5
JATA~-5
JA15<-4
JAITS<—5
JATb~4
JAVS—4
JATE-4
JAT5S~6
JATO—4
JA1b6~-4
JA14-0
JAT5S$<3
JA14-3

bee Th

446/76

CODE

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

’
3
a
,

Fy

i
3

ais

A
D
R
W
N
N
N
R
N

R
L
e
t
e
e
o
e
e
t

O
O
S

CRIN

CRTN-5

CRIN-1
CRIN-J
CRIN-4
CRIN-4

7. ERIN-S
| CRIN-S

CRIN-S

CRIN-I

ENIN-2
CRTN-4
CRIN-1
CRIN-2
ERIN-3
CRIN-1
CRIN-S |

CRIN-3

HA



“IMP COND

i. HOT

» HO4

1 Hus

WO?
- HO8s8

' HO9
“oH1O

peat
-pude
AUHTS

i pH

w
p
e
a
i
e
e
e

e
t

-bHAS
" DH16
1CNOD2

1T °
EQ
GE
“GEIS

". GT

. OsLE

C.-T

t NE

ChS

1. a7EA20

or 01
LETTANI2
£4120R15

t INT

:' EX

18 OS TX

MENUS

(PLUS

bOIM
V/ORTR-

AV EOL

CU CEXT

e FUNCTION

a

1/0,%0DE LINE FOR MEM INC-PI1O

CONDITION CODE = ZERO
CONDITION CODES >= ZERO
CONDITION CODE > Ok = ZERO

CONDITION CODE > ZERO

CONDITION CODE < OR = ZERO -

“CONDITION CODE < ZERO
CONDITION CODE NOT = ZERO

CURRENT REGISTER SET

REAL11-14 = °20 (PLO SPECIAL)

DIAGNOSTIC LATCH
REAL 11 AUD 12 = 1
REALT2 on 15 =1

POWER FAILURE PENDING

FLOATING EXCEPTION KODE

POST INDEXING NEEDED
ADDRESSABLE LATCH 2
ADDRESSABLE LATCH 1
VECTORED INTERRUPT MODE
ADRESS TRAP
ACESS VIOLATION

SEXTERNAL PIO REQ
*REALTGA16 CQ MINUS ONE

* FOUND

JATA-0

JSA15-2

JA16-2

JA13~-1

JA15-7

JA15-7

JAT5S-7

JAT4-1
JA1T6b—-4

JA13-0-

JA14-0

JA15-3
JA16~3.
JA14-0.
JA16-6

JA16-5

JA16~-6

JA15—-4

JA15-5

JA1S-4

JA15—-5
JA1Q~4
SAT6-7

JA15*3

JA15~2

JA13-0
JA15~-3

JA15~-2
JA14-1
JA13-1

JA16-6
JSATS~6
JA13~-1
JA16~-2
JAT5-2

JA13-0
JAVS—4

‘CODE

' CODE

| CODE

CODE

CODE
CODE

~
~ ’

JOE

CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE
CODE
CODE.
CODE

CODE
CODE
COOE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE
CODE,
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE: N

U
N
W
R
N
S
O
E
N
U
F
R
O
U
O
S
S
U
M
A
N
A
W
M
U
N
A
N
M
O
N
A
H
A
O

OM

CRIN

CRIN-5
CRTIN-3

CRIN-4&

CRIN-1—
CRIN-2
CRIN-1
CRTN-2
CRIN-3

CRIN-5S

CRIH-7

CHIN-1

as



f *
HAP C5 ‘

poy

akesxner says ser
leMEMORY ACTIVE CAN INTERLEAVE

TeMO
D 2!

Yeaus |

JCAPI

JCAP2
JEP CORD

t INK

top)

PO DNUM

HADLUSG

KADLO?
NPLHOA
NEL HOV

HALL164

Hr: BHOSG

Ni DHO?

Ni TTTST

HtePcxe

NCTAOK

BELO

LAC1T3
hEX INT

ihc

HeADRI
He AVILOL |
He FCTR

bk ORSCKI

i JNLV

tis IDOK

(kKEACOI

NIEADY

He RHO

MEFLOI

EMAVLD

hen

--* EGOK

FUNCTION
we

DMX INPUT MODE LI

CHECK DURING DUXsPTQs INT

ADRESS TRAF DECOD
ADRESS TRAP DECOD
FUNCTION
LINK FLIP-FLOP
1/0 BUS MOBE LIKE
1/0 BUS MODE LINE
NEMORY ODD/EVEN
ADDRESSABLE LATCH
ADDRESSABLE LATCH

HO ARITHMETIC OVE

NO EXTENDEL FOR D

CACHE INDEX NOT O

PEALI3~-16 NOT = -

NOT; MACHINE CHECK

NO FETCH CYCLE TR
REAL12-16 NE MINU

PROCESS 1D NOT OK

CARRY OUT OF TOP

NOY READY (PIO)

RMA VALID ON A Ct

CONTROL PANEL SAY

NO MATCH IN STLU

p

NE

E .
E

0.
4

ODULE

RF LOW

MUX OUTPUT~SEL GDH FROM REAL
MX
K -

1

AP
S ONE

OF REAL

ECK
5 STOP

" $A16-3 ©
JA15~2
JA16-3
JA13~1
JA1T4~1
JAE -7
FOUND

JA14~-1

SATS -0

IA1S-3 .
JA16-2
JA15~-5 |
JATH~5
JAV5-5
JAVE-5
JATO~5

JAL6-5
JAS?
JA13-0
SA13~1

JAI3-0

JAT3-0
JA13~1

JA15—2 |
JA15~5

JA3~-1
JA16-7
JA16—-3
JATA~?
JA1T6-6

JA1b-2
JA1S—2

aan

‘FOUND @ | cone

CODE
CODE
CODE

CODE

CODE

CODE
CODE
CODE

CODE

" CODE
CODE

CODE
CODE
CODE

CODE

CODE

CODE

-CODE

CODE

CODE
CODE

CODE

CODE
CODE

CODE .

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE E

D
O
N
N
E
N
T

a
t

G
a
O
W

e
t
o
t
e
n

ee
t
D
s

e
e
O
D
O
E
y
o

La
l
t
a

S
S
a
o
w

CRIN .

CRTN-5

CRIN
CRIN-S

CATN-2
CRIN-4

' CRIN-2
CRIN-4
CRIN-4
CRIN-7
CRIN-4

CRIN-?

CRIN-7?

CRIN-7

CRIN-2
CRIN-?

CRIN-?

46.
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IMP CON

ME EGTR

EOREQ

KRACS

rceBplt
rey

Py
uot
bERPT
KIRP 2?

tH EAHCI
KCANOS
KEALO1
REALO2
i GALO7
EF AL11
+ £AL12
~FAL14
EAL1S
FAL16

. s HO2

‘ AVLD
~u03

-FGOK |

-OVEL

IER

VIRY

2 €§

—~

FUNCTION

NO STLA TRAP

NO DMX REQUEST PENDING
HO EXTENDABLE CONTROL STORE
PRE-C BIT (CBIT SOURCE)
POWER FAILURE INTERRUPT
PROCESS EXCHANGE MODE
QUOTIENT 81T
RP OACK-UP COUNTER 1
RP BACK-UP COUNTER 2

RMA VALID ON A CHECK
RING ZERO IF RESET

FOUND

JA16-2

SAT4-1..
JA15—-4

JA16~-2
JA16-2
JA13~-0

JA1T4-0

“A156
JA16~6
IA15-6
JA16~6
JA15-6
JA16-6
JA13-0
JA14—-0
JA15S-3
JA14-0.
JA15-3
JA16-3

JAS 2.
1A16-7

SHLFT OVERFLOW CALHOT NOT= ALIJATS~1
CPU INTERNAL TIMER OVERFLOW.
U-VERIFY ROUTINES IF TRUE
EXTENDABLE CONTROL STORE

A

JA13~-1
JAT6~-2
JAT5 <5

f
"CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE.
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE
CODE.
CODE
CODE
CODE
CODE o

O
e
e

CRIN

CRIN-O
CRIN-1

CRIN-6

CRIN-7

CRIN-S

CRIN-2

AG



AUHP COE<TIONS == SORTED BY CODE GROUP

ae
a a .

JMNP COND

 NDLOI
REALO?
-yonus

| ADLOG
| NADLOS
1+ PFSPLUS

| REALTA

bL01
REALS

| MODNUM
TREAL16 .

“TADLO?

'NADLO?
)FSHINUS
PCRS

i

4
’

4 ALNO115

PNEANOG

NEACIS
,FPOSTX
5 ABO
PALCCOUT
PANDA
“ALHOD

NALHOI

CREAHON
BRNO
AEHOS
“ALROT
AL32NE
ALS2EQ

-RPHODS

REANOS

| JUMP)CONDITIONS ~- SORTED BY CODE GRouP ~

FUNCTION

CHECK: DURING DMXsPYIOINT

ADRESSABLE LATCH
DIAGNOSTIC LATCH .

- ADDRESSABLE LATCH
ADDRESSABLE LATCH

ADDRESSABLE LATCH 1.
MEMORY ODD/EVEN MODULE

ADDRESSABLE LATCH
ADDRESSABLE LATCH
ADDRESSABLE LATCH 2
CURRENT REGISTER SET

REAL13-16 WOT = ~1
POST INDEXING NEEDED

ALC CARRY OUT

BOTH ALN AND ALL NE ZERO
GOTH ALH AND ALL’ EQ ZERO
RING ZERO IF RESET

Ore

- FOUND

JA13~-0
(JA13-1.
JAT4-0
JAT4-1
JA15-2
YA15~3
JATS—-4
JA15-5
Sh15-6
JA14~-2
JA16-3
JATH~-4
JA16-5
JAT6-6
JA16-7

JA13~-0
dA13~1
JA1T4-0
JA1T4—-1
JA15~2
JAT5-3
JSATS—4
JAIS~-5
JA15-6

-JATS~-7
JAIH~-2
JA16-3
JAThO~4
JATA-5—
JA16-7
JA1E-6

4/6176

” OnE
CODE

CODE
CODE
CADE

CODE

CODE

CODE

CODE

CODE
CODE

CODE-
CODE

CODE
CODE

CODE.

CODE
CODE

CODE

CODE

CODE
CODE

CODE.

CODE

CODE

CODE

CODE

CODE

CODE
CODE

CODE

CODE

CODE

CODE a
t
a

a
t

a
t
a
t

a
t
e
t

oa
t
o
i
a
t
e
r

B
w
O
O
o

o
c
o
e
n
a
t
e
o
r
o
e
e

©

CRIN
CRIN-7

CRIN-5

CRIN-1
CRIN-2 °

“CRIN-3
CRIN-4

CRIN-7

CRIN-S

CRIN-1
CRIN-2

CRIN-J
CRIN-4



GFCTR
"PXM
NCIAOK
REAL11
FLEX
NGFCTR
REAL 12
ALUNE
ALHEQ
AL32NE15
BENOD
GADRTR
ALU16
ALHLT
ALHGE
CCGE
NRENOT
RFUO2
NGAVIOL
GPCEXT
NGADRI
BP CMOD?
JCAP 1
GAVIOL
DAEQ20 .
ALNGT
ALHLE
ALLOI
NbITTST
VIRY
NREADY
AL32LE
AL32GT
ALLWE
JCAP2

 SEGOK.
BATTANI?
—_NPIDOK.

-. {
MP COND | FUNCTION FOUND

PROCESS EXCHANGE NODE
CACHE INDEX NOT OK

ALH NOT EQ ZERO
ALH EQ ZERO

FLOATING EXCEPTION RODE
NO FETCH CYCLE TRAP

ALHW AND ALL NOT E@ C

ADRESS TRAP

ALN LESS TAAN ZERO
AL GREATER OR EQ ZERO
CONDITION CODES >= ZERO)

EXTERNAL P10 REG

1/0 MODE LINE FOR MEM INC -PTO
ADRESS TRAP DECODE
ACESS VIOLATION
REAL11-14
7ALH > ZERO
ALH < OR

"20 (PIO SPECIAL:

ZERO

MUX OUTPUT-SEL EDN

TERO

DECODE

REAL 11 AND 12 = 1
PROCESS 10 NOT OK

FROM REAL
U-VERTFY ROUTINES IF TRUE
NOT READY (PIO)
ALN AND ALL > OR =
ALM AND ALL > ZERO

ALL NOT =
ADRESS TRAP

ZERO

JA13-0
JA1T3~1
JA14-0

JAT4~-1

JAWS -2 -
JA15~-3
JAT5~4
JATS=-5
JA15~6
JA15S-7
JA16-2
JSA16-3
JA16~-4 ©
JA14-5
JA16-6
JA16-7

JA13-0

JA13-1
JA14-0

JATL~

JA15-2
JA15~-3

JA15-4

JAT5~5

JA15~-6

SATS -7 |
JA16-2
JATb-3

" JAT6—-4
SA16-5
JAT6~-6 ..
JA16-7

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
CODE
CODE
CONE
CODE
CODE
CODE
CODE
CODE
- CODE
CODE
CODE
CODE.
CODE
CODE

M
O
N
O

R
O
R
O
f
e

NE
RS
A

RD
R
O

PO
R
O
R
D
R
O
P
A

e
m

Ge
t

Ge
d

Ga
d

Go
d
U
d

Ga
d

Ga
d
G
e

Ga
d

Ga
d
a

e
t
a
d

n
d

La
d
G
d

La
d

a

CRIN

CRIN-7

CRIN-5

CRIN-1
CRIN-2

CRIN-3
CRIN-4

CRIN-6
CRIN-7T

CRIN-5

CRIN-1
CRIN-2

CRIN-3
CRIN-A.

CRIN-Z



MP if:

“aUOT
“SOVEL
NS EGOK
“-£A120R15

— CCGEIS
CCLT
REALOI
NSEGTR
GSKP
CCNE

" CCEQ
REALO2 -
NEXINT .
{0H13
THR
GBOH1T4

KOHO4
EXINT
ppHi15

" CCLE
CCGT
ALHNCOUT
HRUN
Hons
BONO?
NodHO?

NRELOA

NRMAVLD
WFIAC

HNO?
AMO

LINK
RUAVLD
AM1

HXCS
xcs
ALCM1

6 PwUWOB

FUNCTION FOUND

QUOTIENT BIT JA14-0
SHIFT OVERFLOW CALHOT NOT= ALHJAI4~1
NO MATCH IN STLA JAIS-2
REAL12 OR. 15 #1 JATS <3
CONDITION CODE > OR * ZERO JAIS~4
CONDITION CODE < ZERO JA15~5
-  JALS<-6

NO SYLB YRAF JA16-2
SKIP NET SAYS SKIP JA16-3
CONDITION CODE NOT * ZERO -JSALb—4 ,
CONDITION CODE = ZERO JA146~5

JA16-6

. JgA13-0
CPU INTERNAL TIMER OVERFLOW JAT3~1

. JA14-0
SATA ~1

POWER FAILURE PENDING JSA15-2
JA15~-3

CONDITION CODE < OR = ZERO JAWS4
CONDITION CODE > 2ERO JA15~-5
ALN CARRY OUT JA15-4
CONTROL PAREL SAYS STOP JA16-2 |

JA16~-3
JATK-4
JA16-5
JA16~-46

RMA VALIO GON A CHECK
NOT MACHINE CHECK ~ JA13-0

JA13~-1
ADDRESS MODE 0 JA14-0
LINK FLIP-FLOP JA14-1
RMA VALID ON A CHECK JA15~2
ADDRESS MODE 1 JA1S-%
NO EXTENDAPLE CONTROL STYGRE JA1S—4
EXTENDABLE CONTROL STORE JA1S-5
ALC = MINUS ONE SAIS <6

JIAV5-7

‘whe

CODE
CODE
CODE
CODE

CODE

CODE
CONE

* CODE

CODE
CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
COBE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

CODE
CODE

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE P

A
R
D
A
R
K
D
R
A
R
O
K
R
A
U
N
O
L
E
A
B
P

R
R
R
O
R
R
E
D
R
E
S
S

CRIN

CRIN-5

CRIN-1
CRIN-2

CRIN-S
CRIN~4

CRIN-7

CRIN-5

CRIN-1
CRTN-2

RINE
CRIN-4

CRIN-7

“CRIN-S |

CRIN-1
CRIN~-2

oO.



| Sl,

CARRY OUT OF TOV OF REAL

“

CODE

se ~
,

MP COND ( (UNCTION aa FOUND col): CRIN

PCBDIT PRE-C HIT (COLT SOURCE) JA16~-2 CODE 6

AM2 ADDRESS-MODE 2 JA16-3 “CODE 6

ALWOV ARITUMETIC OVERFLOW SA16—4 . CODE & CRIN-3

NALIWOV NO ARITHMETIC OVERFLOW JA16—75 CODE 6 CRIN-4

CHIT
JA16-6 CODE 6

ALHCOUT16 CARRY OUT OF ALI JA16-7 CODE 6

NINLV | CODE 7 CRIN-7

NNPCXB NO EXTENDER FOR DMX JA13-0 CODE 7

FVIM VECTORED INTERRUPT MODE JA13-1 CODE 7

MODO -1/0 BUS MODE LINE 0 JA14-0 CODE 7

NSREQ HO DMX REQUEST PENDING JAT4-1 CODE 7 CATN-O |

INLV MEMORY ACTIVE CAN INTERLEAVE JA15~2 CODE 7)

wud t/o BUS MODE LINE 1 JA15-3 | .CODE 7

SRSCMI REAL12~-16 EQ MINUS ONE SA15-4 - CONE ? CRIN-1

NGRSCM1 REAL12-16 NE’ MINUS ONE JSA15-5 CODE 7 CRIN-2 ©

RERP 1 RP BACK-UP COUNTER 1 JA15~6 CODE 7

PFI. POWER FAILURE INTERRUPT JA16-2 CODE 7

INNOD omxX INPUT NODE LINE JA16-3 CODE 7

ALL16 JIAVH-4 CODE 7 CRIN-3

WALL 16 JA16-5 CODE 7 CRIN-4

YUKP 2 RP BACK-UP COUNTER 2 JA16-6 CODE 7

WREACOS JA16-7 7



“p40 U-CODE TIMING

 p400 U-CODE TIMING . SO .
$

The time for any u-step to complete is the
Longest path of the several required for that step.

- e

1. If ROD is useds the minimum time is 280 n&.

2. The times for data path operations can he |
computed by adding up the times for each section. :

a. Stable ALH or ALL output: an
126 ns tor Logical operations.
144 ns tor 146 bit arithmetic aperat ions
169 ns for 32 bit arithmetic operations

‘b. Stable ALC output:
+24 n3 for ALC logical operations added to ALI or ALL
+he ns for ALC arithmetic operations

c. Stable Cache data
+45 ns at output of ALU's vith no accellerate.-
+0 ns at output of ALU's with any accelleration

d. Bus D to Destination
#100 ns to Register File.

+34 ns to any other destination.
140 ns from begining of cycle if ALU"’s not used

and destination {ts not Register Files. =
200 ns from beginning of cycle if ALU’s not used

and destination {s a Register File.

e. Bus 8 to Destination
+0 ALU selection is slower and they must be used for

transport.

3. Conditianal Aranches~-Returns
a.Stable conditions at the beginning of the cycle.

DAs

time



rP400 U-CODE TIMING a SS,

140 ns for.a conditional or unconditfonat
branch.

200 ns for a conditional return
160 ns for an unconditional return

b. Other conditions

134 ns after stability for conditional branches.
Clf test is ALINE, take 144 ns for stable ALN data
ond add 134 ns for the branch giving 278 => 280 ns
fer the cycle.)

147 ns after stability for conditional returns.

4. If atl Traps are disableds then 280 ns is the minimum.

5. Accellerat ton.
a. Cache data because of pre-loaded RMA.

Iqnore cache in calculation.
b. ALU to RF -- previous step is like this one.

160 ns Cacceltlerated -- request 240 ) for logical
and 16 bit arithmetic operations.

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

The u~code assembler does a good but conservative fob-
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.



|
t

 

ae Ser G8 Oe Ot ee ee OP On Ge OO Of OF Om @8 ED Oe OY on On 2s OD pw oe oe

0 Set Ot OW WEP Oe OD Bey Oe One ED HD ON the Oey OME ON OS Oe OS OW BO FE OD OH

A MODIFIED ONF. TYPE.LANGUAGE 1S USED TO. DESCRIBE.THE PANO ASSEMBLY |vee ne nee
LANGUAGE. ,

“Covel... BRACKETS INDICATE OPTIONAL PARAMETERS.ce ee ce mee we

{ «SEPARATES ALTERNATIVE CHOICES

PCCDISTTTMETASYMBOL>ITEMFITTINGTHE‘DEFINITION’ OF THESYMBOL——~SCS
| MUST BE SUBSTITUTED BFOR THE SYMBOL.

Hel, .>5= METASYMBOL DEFINITION a ~ "
!
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~- MACRO DESCRIPTIONS
6 Oe ek ee ae Ge OO AO ED eee ee Oy OD Gre SE Oe Oe Oe Omom Oe

{TTONT MACRO ~~~ THIS MACRO IS USED FOR IDENTIFICATION |
IDNT  (<STRING>) + (XSTRING>) ee.

! STRING? 32 A STRING OF UP TO 30 CHARACTERS. THE STRING MAY NOT
INCLUDE SEMI~COLONS-COLONSOR PARENTHESIS. :

we meee oe me ate ee -~ + eee Seek ne ae wo nee aes ‘pes

“~~ ALU MACRO ~~~
eet men eee Oe ee ee tmme me ee me ee mee . . nos wee ee FOr ee eeeee ne Bow ae seemews we mee ee 5 oe ee ee eeme MeOe a 8 ee mee teenae aaa ee owe ee

-U<LABEL>]) ALU) C<BDEARLY SPEC>] <RF SPEC> <OP SPEC> |
<AB SPEC> => [<BD SOURCE>] <GENEMNIC DEST> [<TIMESPEC>]
“E<YAC SPEC>) E<ACT SPECO) :

tame ane eee eee eee ee

pee ew ceOt eee mee: me GPERATORMACROS --- ©) ;
. ””

}C<LABEL>] <MACRO NAME> C<BDEARLY SPEC>] <GEN1 SOURCE> => [<p SOURCE>]
! - GENERIC DEST>  C<TIME SPEC>) C<LAC>I CCACT SPEC>I ©

SMACRO_HAME> :=1NCINOTEDEC ECON-

<GEN1 SOURCE>:=<RF SPEC> FOR’ INC-DEC
=<CUON SPEC> FOR CONpom ss UiGgene source FoR wor7 cee ——

KawSCON SPEC>E=ZEROTMNUSitaneeeen

CLADELD) TEST  C<RDEARLY SPEC>] <GEN2 SOURCE> C<TINE SPEC>]
ee -C<EAC SPEC>] C<ACT SPEC>)



Db.

ee eeme a Oe OR ee ot Omeg FOEE FE Par Rie Cm meee EN ee me Be ge Tee en Semme ee ee mee feefee oem eee tem e e

I NOP.“MACRO--~

CSLABEL>12.NOP.-CKBDEARLY SPECO)....LSTIME. SPECD) -ECIAC SPEC?)-(¢acl SPEC>]... . .

. e

: : . e . . .

band ate Oo eye wee toe Ore Oh et Fe Fem F Maem me em nee Oe Om ett ee we wees ge wen ew ge te 8 we ee em mee eee el Oe8 elem tm 8 ee eee tee eme®

* '

C<LABEL>}) RR C<BDEARLY SPEC>] <GEN3 SOURCE> s> [<Ab SOURCE>]
GENERIC DEST>..CSTIHE. SPECHI . C<tAe SPEC>)E<ACT_SPEO>J.w steeseeee ceneesenra ss ee woe

“<GEN2. SOURCE> :=<RF, SPECD>I<BB SPEC>
<GEN3S SOURCE>s=<RF SPEC>!<BB SPEC>(AMDIOPOIREAIREALIREANIRPL

RPLIRPHEBPALBDX . “e

Fp ree mr wet we ee ee we . ‘ a nee iee

Se GTOe Co teemee on semen @ Gt matics a gets +:



<BOEARLY SPEC>:=EA>MA | P>MA — 
SCRE SPECDS=<RF MNEMONIC> <LENGTHD == (2),

<RF MNEMONIC>:=, ! a
XIAIBISTYIVSCHELENMLEL!
GRCKDIIGRCRSIIGRCEDIIGRCES)$
GRCRON) EGRORSN) EGRCEDN) IGRCFSN) !

GRCDRIIGRODTARIE. on
GRUCRD) IGRHCRS) IGRUCED)IGRNCFES)E | |
GRUCRDON) {GRU CRSN) SGRICFDN) IGRUCFSN) !
GRUCOR) FGRHCDTAR)!
“GRE CRD) LGRLORS) GRE CED) IGRL CFS)!
GRLCRON) fGRLECRSN) IGRLCFDN) EGRLCFSN)!
GRLCBR) IGRLCDTAR)!

“ LOISBIXBIPB!
LOuU'SONEXBDHEPBH!
LOL!SOLIXBL!IPBL! .
DTARZIDTARSIDTARGLOTARIE =

SPs

TINOLIRTPTRZETRILTRATINGF TRG LTR? ERDMXTIROMK2 I
TROMETRAIMETRZMETROH! TRAMETRONETROWETR THER OMX TMEROMK2UE
TROLITRILITRALITRSL STRALITRSOLITROLITR7LIROMXILIRDMK2LE
RF COMA)!
RE CREAL) ERENCREAL) IRFLCREALD!

"RE CAMAP) IRFU CAMAP)IRELCAMAP)! |
KEYS OWNER! FCODE!FADDRITIMER!
KEYSH OWNER EF CODEN LFADORUITIMERN!

“KEYSLIOWNERL FFCODEL!LFADORLITIMERL!
PSWPOIPSWKEYSIPPAIPPHY!
-PSHPOHIEPSWKEYSHIPPAHTePBHE
PSWPBLIPSWKEYSL !PPAL fPPOL!
DSURMALDSWSTAT IDSWSTATHIDSHSTATL!
RSGTTINSGTZIRSGTININSGTZNIRSGTILIRSGT2L!
RECCTIRECC? - oT
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S$4,

“€OP SPEC>2=<oPi SPEC>i<orsSPEC>

_SOP1 SPEC>2=PLUSIMINUSLANDIOR!XORITALTBEINCIDEC= Oe et mae en ert emee eeeeeee

<OPS SPEC>2=<ALIN SPEC> <ALL SPEC> <ALC SPEC> <Cil SPEC> <CL SPEC> <CC SPEC? ~<CALH SPEC>:= NULL $ ALH= (<A SPEC> <OP2 SPEC> <B SPEC>) ~ (1) °>0007°

_ SALL SPEC>3= NULL $ ALLS (<A SPEC> <op2 SPEC> <B SPEC>) (1) _

<ALC SPEC>3= NULL 2. ALC (<A SPEC> <OP2 SPEC> <8 SPEC>) a)

- were eee meee wee wee em eee

CHSPEC>s= NULL! -Ccn=COL!T!cOIT!O)

ceeCL SPEC>ES NULL EH COLEOPTED)
<<CC SPEC>:= NULL } (cC= 011).

| “"" €6p2SpEC>s=<dP1 Spec>fand! sunt WoT iMPY1DIVIMPYESIFETCHYZEROLMiNUST

WuSA SPECDIEA F ANOTEMULE|
<P SPEC>:=B §! DNOT!ENULL

eeeeeeen aeeSOeerory



~~ ee ne mew A wre ee. BIO 8 Be OF mm ae wee ne come mee vere mmr ee oe ne pow eee

“CBB SPECD>2=<RCM SPEC>I<RCD SPEC>|
(CRCM SPEC>/<CRED SPEC>IICCREM SPEC>RDLYICROM,<ACD ‘SPEC>PIRDI
RMA! CRMAHRMAL) ECRHAHZSRCM..SPEC?) ECCRED SPECR+RMALD | (ROURDL)|

(<pCD spEC>s<erCy Specrdt e | /(6)
foeet eter ermmee evel ge cones eemern

_.. CREM SPEC>S= RCH SLENGTHI= CEXPRESSION>. <LENGTH> __. Gy.
CRCD SPEC>:= ROD CLENGTI ao

<BD SOURCE> t= SOD SPECD!<SREND SPEC?ooo

<BD SPEC>:= '£ ° HLINCIECCICLIRFHCIRENLIMRELECRELS
_REATRPIDMXEBPATHBXAUPALDISABLEPODXCIREPRELL |. Cena

|

-
HAXSLERFHLL1 $BDX $O10X6C $C10XK6 *)' £ NULL (5) 8)

merne we care aes om wunehs +: vat -ore:

__ <$REND SPEC? r= if *esHIFY SPEC>" J* <END SPEC> $. .
| 'C *CROTATE SPEC>* }* <END SPEC? G5)

SSMETSPECD S=SHLFTSCLRT SPEC>NULL wee

<b R1 SPECDS=LEFTIRIGHT!SLEFTIREALEFT

SSROTATE SPEC>Z=ROTATES<LR2 SPEC>! NULL

_— __<LR2_SPECDESSLEPTILLEFT ISRIGHTILRIGHT |

<END SPECs= NULLE E= OILINKEALHOOPREANOTPACHOI

sme ne ee eee tm ee cee aCem omen fo cee meer a tees see



67.
. -. , sone . . . ee meee . . een.

“GENERIC DEST>25.-CCRE SPEC>/<DEST SPEC>) (3)

DEST, SEG?==REAUIREAL LRPHLRPL ERMAILERMALIRDWIRDL {ROX INEMORY £
! ae REATRPIRMAIRDERCD

<vIne SPECD>=<ACCEL SPEC> <VAL SPEC>

CVAL SPEC3:= 16012001240128013201360

ACCEL SPEC>2=UA1!UAZIT=

SIAC SPEC>ee ACKPELADRIRITACBAL [BDSHICHIICRDOXL IDABIDECREALEAFIENB!|
ESCPNIESSTRDILDRPILPIDIRACERMMODIRSYSC!
FRADPLFETCHEGATELTEXLINCREALINDSINDIGZINNTEINKIICPHY

INVCLILISTLBILCALILDIAGILDRPLILSTLBDILDTARL!? .
LLATCHILMODINTRAPIORDXLIPFLIPOPIRADELRACPNERCCPH!
ROATEERPIO!IRSTRBIRTNIERXMISACCTISADE ISCPONISDATE

_SETCCISETCCS2ISNFTISPIO!SSTRESUACCTIUACC2 !uBDX!
UNSMIUPCIIVKNISHETREALINCRE IMRDY INTRAP I NOP

HSACTSPEC>2=<RDEC SPEC>!CJUMP SPEC>!<GOTO SPEC>!
5 <BAL SPECECCS SPEC ERTNENULL

..SRDECSPEC>:= CRIN <EXPRESSION> }
‘CRIN SEXPRESSION> ELSE <GOTO SPEC>!
CRIN <EXPRESSION> <JUNP SPEC>!
CDECODE <EXPRESSION>!
CDECODE <EXPRESSION> ELSE <GOTO SPEC>!
CDECODE <EXPRESSION> <JUMP SPEC>!
os

_<JUMP SPEC>:=JUMP <COND SPEC> TO <ADDR,SPEC> ! NULL (9)

-“<cond, SPEC>S=(<JA13>,P<INTAD 2CIN15> SC IK16>) ~ (HY (4)

JMB43 AT4,JA15,3A162= JUMP NET ASSOCIATED WITH BITS 1341415, OR 16

“<ADDR APEC:2= (ADDR, ADDR2+ 2 ADDRN) 4) (7) 9)



bar.

<GOTO SPEC>:=GOTO <EXPRESSTON> ?! NULL
POO,eeidee ot a ee me owen me remeeew me fet

. |

__ CPAL SPEOQ>s=. BAL . <COND .SPEC>.TO SADDR SPEC> !BAL <EXPRESSFOND |

<CS SPECDr= c= (0,<C80 SPEC>)Ics= ecestSPEC>)ICS *(2e<CS2 SPEC)!
0S=. (3,6CS3 SFECSDINULL. C1), BS, cece eae

semeee te tye ee te me

<C$2 SPEC> r=0DIIIRCS LEAF 1DECODE CEXPRESSION?

ee
ae ee ween

<EXPRESSTON>2=ANY“VALID PMAEXPRESSION

nwor ae an oewn on me wn wey one oe wm non ou ner aes wom oe

“COMMENT: TO DEACTIVATE ADDRESS CHECKING ON 2 AND 4-WAY BRANCHES
(NONE EXISTS FOR B AND 16-WAY BRANCHES) ¢ THE VALUE
_OF NOCKS IN SETS MACRO NUST BE SET To O.

ae B00 Oar OS Oe OE OE Ot Oh Oe Me Hin Oh Oe we OE OE tw Oe Oe om oe



63.

: > ob Ow am oe oe .

(1). Tf MORE THAN ONE ARGUNENT 1S USED IN ANY FIELDs PARENTHESES —
NUST GE USED TO ENCLOSE THE ENTIRE ARGUNENT LIST. LE. (Ae32)
MOULDGEAN EXAMPLE OF <RFSPEC>. ALSOs SEE NOTE7GELOW, _

ed emer ee

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

ASTO HE OVERRIDDEN |no ewe ete) natal ea canes erasetm same on meee onmaree awe me me mete ie eineee oem aeeteee geet ee rr Ceener

(3). “eGEWER IC DEST> : DESTINATIONS CAN BE CONCATENATED AS CRPISREAW)

Gy.<COND/ ADDR “SPEC>:NUMODEROF“ADDRESSES filisT EQUAL | on
244(NUMBER OF CONDITIONS) (SEE 10. BELOW)

yo<BD SpECSICEHIET SPEC>/<ROTATE SPEC>: IF ANY ONE OF THESE
EXISTS, IT MUST BE ENCLOSED IN BRACKETS CJ. IE.

_ CML] ANDCSHIFTSLEFT2. NOTETHAT THERE MUST BEA SPACEAFTER Cc
seein eeaeme nt ee soe

(6). <80 SPEC: CONCATENATION CAN BE SPECIFIED AS CADN-RED) ..

weg ne rere emo ee ee ee cng lee aos . weet eae Le ew tee pee ee : A ene

(7). <ADDR SPEC>: | SEPARATE THE ITEMS IN THE LIST

j{8)._<BD.SPECC>:THEDEFAULTISWLWe ee eae eemmkee ene Oe me ete ee ee ree eee ememer we 8 fe

(9). THERE IS A MAXTHUM OF 32 CHARACTERS WITHIN PARENTIES IS. 
 

Ree mete ee dime eee

0s.FOR & AND 16-WAY BRANCHES, HERELY SPECLFY THE FIRST —
7 Ss ADDRESSs SINCE PMA IS UNABLE TO NANOLE THE LONG STRING THAT wouLD BE:
GENERATED BY LISTING THEM ALL. THE USER IS THEN RESPONSIDLE ‘FOR,
eeALLOCATING ALL & AND16-WAY ORANCHES PROPERLY” en . cones

et ee ne oe ee am em memow we ae ane

aeWORDS.” eee =>, eMIDDLEsOtELSE”
ae OP ome ieOm em ee weye be



 

“3312 ONAL NOYSE WORDS occ 6 cece cee wee wegenme ween eet ew cn
| cow we we wor ng er ae oe te ay ewe nae ay Goer wan te oe oa wt

(£)=102, (E=) 21034 (HOLE) =104, CTN=) 210563
| (L106 + CCHEDE1NTCOLE) E108, (CCH =1097 (SETLATCHD=110,3
i}. (RESETLATCH) 3111, CSETOLTCHI=112 6 CRESETDLTCHMD=11363
| CO=E114, (295115, UAT) 5116, (UA2) #44 7s CTE) 911803

_ CBDXS)=12 77 CHSM=)= 126, (ES= 921294 (105130, CALSO)=131_-
fen ee meee 

UJermrrcccceccrerrcercrrooe
IPECIAL SYMBOLS (RESERVED WORDS)

i! . SEE <RCM SPECD
R= NONE LTDAXINX PALL (DEFAULT IS ALL)
i= COLT PCOUTIPLINKEALHOVIALHIAS BOHOVTESOVELIALLFCOUT |

'}OLE IN MIDDLE.” *(USED WITH <SHIFT SPEC> AND <ROTATE SPEC>

‘is SEE <END SPEC>
‘oe ALHOTLALL 161 COUT !HDNO3

we terme ss pete ene at

Ty yes SEE <ALN SPEC>
ijLL=SEE <ALL SPEC?
ites “SEE <ALC SPEC?
i WECOLIT!CBITIO NOTE*«
i‘LEOHTICOIT: IF CHeCL OR CO IS USED <OPSSPEC> MUST BEUSED

hcsOh1 | oo 10 SPECIFY <OP SPEC>
Sete N
MIESETLAT CH N
(iETOLTCH N
TIESETOLTCH N
|sn= <MEM SPEC
i CHEM SPEED SEREADINRITELINTREADLINTURITE
‘fis CHAY SPEC>

em teem we ee moe

|(ALE#997 CALLS)100, CALC=)=101,2° ee

' (JUMP)#120, CCDECCDE) ©1214, (CRTNI #122 (GOTO) =123, (BALI =12457



. SHOXSPEC>:=BMb LAPDTBDHIMISC
UAT USETACCELERATE 1
WAZ ds,USE ACCELETATE 2
T= TINES
JUMP
GOTO |
BAL.
CRTN
COECODE

on aw DP aw om Oe ow om On OF Oy Om on 48ae 
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