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Appendix H: Simulation Output

The simulation results for each of the modeled MC68000

instructions or exception sequences appear in this

appendix. They are:

Simulation Page

1. MOVE.W D1,D2 H-3

2. MOVE.W Dl,(Al) H-8

3. MOVE.L Dl,Al H-18 4
4. MOVE.W Dl,(A1)+ H-23

5. MOVE.W D1,04(A1) H-34

6. MOVE.W D1,04(Al,D7) H-49

7. MOVE.W Dl,$2004 H-66

8. MOVE.W Al,D3 H-81

9. MOVE.W (Al),D2 H-86

10. MOVE.W (Al)+,D6 H-95

11. MOVE.W -(Al) ,D4 H-i05

12. MOVE.W 04 (Al) ,D1 H-116

13. MOVE.W 04(Al,D7),D2 H-130

14. MOVE.W $2004,D5 H-146

K15. MOVE.W $2004r$2008 H-160

16. MOVE.W #$5555,Dl H-193

17. ADD.W D3,D5 H-203 .i

18. BEQ START H-208

19. BTST Dl,(A1) H-226

20. Illegal Instruction Exception H-235

H-iK .' .> .**** %.*.,.... * . ..



21. Address Error Exception H-275

H-2 -



trigger of sigri.lsl by 1 repea~t bKpt :PH-Il eqi 1
-Cbmase~ 10

Ie.xamoine :T
0

#IH~
b. Q scae 2

Aexaiuine *FC
10

ex~amine :i'TACKN

.- e,,ondne :RW

-Aex'amine :LISN
1

Aex'amine *Ut'SN

.. :trun froml tri-:gger
trigger of sign'als2 by 2 repeQt bk~pt #*FH12 eqi J

Ib'se 10
*.: amrine :T

0
* -> Irex' uwane :FH12

10
>.>4b e2tn :'hKII

* tu'anine FCW
10

*: examnine :i1Bw

bas 10
a4: ex.auiint :LIT~

S4 e.Qniine :'HIJ

11111111111111



* base 2

10
.-*exainre :'TtCKN

1
>> b:4e'1she 2 r~

-4 e --anune :LRtW

0
-4 e x a.i noc

0

*:-' exaie WLILM.S

>4ruri fronm triyger
trigger Of Sig.slo2" LY 2 repizot bKpt :Phl2 eqi 1

:base 10
4 examine T

1
>::> ex,nine PH12

1
,base 2
-exxmn #FC

10
e x.±un :LTACI\N

amxcrine R
1

4, e cah-;t .

.>A: e>anine :LUSN
0

*e.-ansine UltiN
i 0

L iiine fiiSN
0

e,,.- o eximn e :t'US

> run from trigger
trigger of sigc.ils2 by 1 repeat bKpt :PHI eqi 1
>:4 base 10

>>:; exuoine :T

-:4e~uiine :F'1
1

a base 2
> .>: examinre :FC

10
:4 exInrine :BTACN"

" 0 4 e xl i o i W

1 ..

e L 11 SN

Y- ...-



0
>>$: exanine :UISN-

* 0
-> e x-amine :ASN

0
>>-I exur,ine :DBiUS -.

.>4 run fron, trigger
trigger of sigisI's2 by 2 rpeut, bIcpt :FH12 eql 1

.1 base 10

2
4; examline :F'H 

1
>>4 base 2

> e'..anine $FC
10

:. e.'.ainne :1iTACKN
1

: ex,', nine *RW

' examine :LD'SN
0

.4 examine :U'SN'-
0

: e-amine :ASH
0

( # ex.amine :1DBUS

.<-* runr frons trigger
trigger of signi'lsl by 1 'epeiat bKpt :PHI1 eql 1
* :2 4 base 10
-- 4 ex'anine :T

3
>> examine :PHIl

t b- bse 2
> a ea, iine :FC

10
1: eXIIimine :DTACKN

0
>.;11 exunaiie khW

1
*:.>4 exein, ne :LDSN

0

0

e ii n in *AS
0

*.>i> e>:,aimine :rijUS
11010000000001

..>> run from trigger
triyger of signals2 by 2 repea:t bkpt :PH12 eql 1

:i- ..5.



*base 10
-:examnine :T

3

ex.3 0, ~i ~n e :FCI
10

> 4: ex'amine 06DF C N
0

-AeXarg0arne :RWT~c\

0

4 e~.arnie :LISN
0

-4e'anmine. AUS~N
0

- I e xa Pi n e :LIEUS
1101000000001

4run~ from~ triggjer
tvricjtjer of signolsl~ by 1 repeat bKpt, 'PFH1 eqi 1

Ablase 10
-3 111 ~in e ~T

4

4 e.irine :'~

10
mi~ nre DITACKN

0
e.,ain :Rw

1
-. ex,Iifne :LLSN

0

0
ex e:i uni ne :fSN

0

* . 11010000000c,01

I. r run from trigg~er
trTiggcer o~f s~ignhili? by 2 repetat bI~pt U>IA112 eL-4 2

bfse10

I. exiamine ;'1AC12

2-c
:A * .**. . . . .

L.. . . . .. . . . . . . . .

. . . .. . . . .. . . . . . . . . . . . . . . . ..0*



X. I'.k I ne RIw

-Iexaine :L. I 1N

-a eQu, irne :UDSN

*e A Ci~ : N

11010000000001

(H-



MOVE.W E'1,(A1)

trigger of' sigraalsi by 1 repeot bkpt :FHIl eqi 1

.:..eX'a~linfe :T

3
:4examine ;PHi1l

* .*bose 2
4examine *F'C

10
,..exam~ine :11TfACKN

-. ex.amine :LRs

*exsamine :uD:sN

am4exnine**ASN

A. exsamine *E'BUS

-4run fronm trigger
tr igger Of signals2 by 2 repeiat bKpt :FHl'2 E-qi 1 _

(0....4 b s e 10
:A; exomi, 'T

0

base 2A
4ex'amine :rc

10
.4 xaiirne *#I'IACN

*4 exx-aine :RW
1

* :etai ir : LIISN
1

* :..ex~amine :AS3N

* .K.#examine DLIM u

* run fromi trigger
tr'igg~er of signalsl by 1 repeat blKpt. #FHI1 eqi 1

4bcise 10

* ...- * exomihne :1'i~

wmine PH-1



*;># base 2
Iex'amine :rC i

10
:-.- excinaine :L1'TACKN

. x'.uiiine :F%

* axminie : LLN

0

examne ASN

.,;A e;-o.ndnre : IIDUS

>:run fromi trigger
trigger of signsals2 by 2 repeaat bI~pt :F'H12 eqi I

*base 10
't- exanline ~T

1
::#exam~ine FH12

10
exmn *I bose 2

10

*-*examiine LDSN
1

- 4 ex iai ne :LLISN
0

# e xaniine :uLSN
0

e,,16R xi n ie DBS

#:. r un front trigger
trigger of signalsl by 1 r~epe~t bKpt PFHIl eqi 1

4bose 10
e x. :& Ai iri E ~TJ

.:-4e.xramine P-l

ba s be 2
.-Ifllnre :FC

10
Ie-,onmine :LTmCKN

1
Ie,.uniin'e :rDGw



0
' ex.olhne :ULISN

.>).-t exmine :f6SN
0

.> examire :DBUS

.> run front trigger
trigger of signls2 by 2 repeot bKpt :PHI2 eql 1
- 4 base 10

examine .T
2

> * ex>n.ine :PHI2

>>4 bose 2
e-. -onmine :rc

10

: exomine :EITACKN
1

.>-> e xo, ine IRW
1"

-4 exomine ;LISN
0

4:: - 3 e i . le :UIaSN
0

# ex o mine :ASN
0

.: examine :tDBUS

:::.- run from trigger
trigger of signolsl by 1 repeat bKpt :PHI1 eql 1
>.-. bose 10
.:>-s examine *T

3
':> examine :PHI1

1
">: bose 2

' exnine :FC
10

,:::.. e',amine :;TACKN
0

.4 examine :RW

. ea.;anline :L['SN
0

-xmnine :UDUSN
0

-4 ex:amine :ASN
0

-' enaire :IPUS
11001010000001

": run from trigger

t. " ' 9 t .iggeT of signals2 by 2 repeat bKpt :FH12 eql 1

-- i



X~># ex~ainie ~T
3

-4 base 2
. exaaine :FC

10

"2 b ine rTACKN
0

;. > examine R.FW

1
. exanine :LII N

0
- exanine UDSN

0
-- 4 examine " SN

0
->4 examine LIBUS

11001010000001
:>K run from trigger
trigger of signalsi by I repeat bKpt :FPHI1 eql 1
:>.:' bose 10
>-. examine *T

4
: e .a iine ;PHI1

I
tbase 2

--.4 examuinfe :FC
10

-exsamn e :II" cKN
0

>:: ex'auine RW

-. 10

~I
A".' e.audine :LIG3N

0
". :.:> exonm re :UlSN

0
-.- '# exsanine :ASN

0
- ::,:,;:I, x'aoir~e :tIIBUS

1 1001010000001
-* run fromJ trigger
trigger of signals2 by 2 repet bKpt :FI2 eql 1
- ba se 10

4

~1
: bose 2
I e;: anine :FC

10
-'..":>::-1.e'.atine raI'cKN

','. ',:,- - .- . .. - .,v .. .. . .-. - - - .- * -.-- .- ..: -: -: .. .- - , -~. ., --.__' .-. ... . .. ..- . ... .. . .,. ,. .. v : . , - - ..- - .. - .. -- : .. -..



U p

1

.:> examine :RW
1

''4 examine :LLISN1 p

>>;- examiie :ULISN

.- >* eXaine~fl :ASN...,
L ex,iine "[GBUS

11001010000001 t

;.# run fron, trigger
trigger of signalsi by I repeat bKpt :'HI1 eql 1
... 4 base 10
. e-xamine :T

5

:>.4 examiine iPHI1
1

#- bose 2
.....4 e'aminine *FC

10
.'-4 examine :r'TACKN 1.

1.".4; ex.amine RW""

4'>. examine :ULrSN
1

. exaamine :ASN

1111111111111111
.>:# run from trigger
trigger uf signals2 by 2 repeat bkpt :FPHI2 eql 1

::4 base 10
4 e;.imine 'T

>I eoaine :F' FI2
1

.'.>4 base 2
.4 exanine :FC

1

4 exanine :FTACKN
1

. ex.anine :RW

. ex:amine :LEISN

: e' anine :UrSN'
1

* - 11 eixamine :fSN

li-t 2
. .. : i* .. L



,- ..

::.exaine :EID4US

.>> run from trigger
triyger of signalsl by 1 repeat bKpt :PHI1 eql I
.:4 base 10
X>4 examine "T

6

>># examine :PH 11

#.- b.ase 2
> examine "FC

1
e>> exa, i ne :i'hCKN.

1
>> exausirie F W

0
>.- exnine :LIISN

e:~ exasi ne :UL'SN
I

> exanaine :ASN
0

>$examine : LBUS "

>4 run from trigger
trigger of signals2 by 2 repeat bl.'pt :PHI2 eql 1
>.:*-# bose 10
.> examine :T

6
>># examine F'H12

1
>>4 base 2
>> # e'musine :FC

1
# ex-aine :TITACKN

e>x* easn ine NW
0

: examine :LLSN
1

.>> excin, ne :UDSN

ea saine :hSN.
0

> exianine : IBUS
101010101010101

'.> rut from trigger
trigger of sigisalsl by 1 repeat bKpt :F'HII eql 1
".:: base 10
:A>'. examine :T

7
>T exan, nre ;PHI 1-.-"

1-1 H4- 13 ....



>4 base 2
>>4 e.amine :FC

K. " 1
.> examine :E'TACKN

:.:> examine ,RW
0

:.- ex nine :LBSN
0

'.:-># e.mine :UDSN

:>4 exaine :tSN
0

101010101010101
.>'# run frow trigger
trigger of signuls12 by 2 repeat bKpt :FHI2 eql 1

:># base 10
>::- examine :T

7
>>4 examine :F'H 12

1
---4 base 2
X>4 exauine *FC

.;..A exnine : DTACKN
I

(0 '.'-.'4 exain e :RW
0

*4e.-.amine ;LLISN
0

4ex~rnine :UL'SN
0

.- * e.-,ine :ASN
0

>4 e.,:inine :DBUS
101010101010101

. rurn from trigger
trigger of signalsi by 1 repe, t bKpt :PHI1 eql 1

:: base 10
"., .:; ::: .' i e <QnJJine :T " .

-.4 exaimine :F'1-111

*>* base 2
: ex agnine : FC

I examine tLITACKN

*4 ex anii e #0R W
0

-I4 examine :LWSN
0 _-:

H-14 "



>># examine :U1SN -
0

->:> exanine :ASN -

0
.> examine iBUS "

- I~01010101010101 '-.

>:run fron, trigger
trigger of signals2 by 2 repeat bKpt :PHI2 eql 1 .
.4> bose 10
>4 examine *T

v"> exanirne :FHI2

'4 bose 2
">:" examine #FC

)>> examine :ITACKN

>># exQmine :RW
0

:-# exa,,ine :LDSN
0

.. examine :UDSN"
0

> examine :ASN
0

.:.>>I examine :DEUS
101010101010101

">Al run from, trigger
trigger of signals1 by 1 repeat bKpt :PHI1 eql 1 "'

"-> base 10
.> examine :T" 8

S>::' examine :PHI1 -

1
.. *> base 2

:".4 examine *FC

L- :.> -examine #*[=TACKN

o- 0
4 excininne RFW

K 0
. exa.mine :LISN

0
'..4 e.anmine :UISN

0
.*. en ine :fSN

0
>>4: examine 1 ['iUS-

101010101010101
.># run fron, trigger
trigger of signlss2 by 2 repeat bkpt :PHI2 eql 1
'..* bose 10

KH-13
.*.'-- -". -'- .

.' - - . -t • • • • • • - , . . . . .. . . - .



I::

8
.tex'amine PFH12

* ~ > .:.exanjine :FC

:>>1 ex'amine PLefACKN

0~ 7.

:iexa:mirie RT "

0
->4 examine *' 2 '1

4ex'amne *EIUS

.>>4 examine :F'.

.">4 examine LIN

1
::.# exa,',mine *U. CN."

0
* .4 ~~anire RW

0
>4 exanine :LSN

0
: .eX-,,ine :UISN

0
-. examnine :ASN

0
.41~ exullfirle :I.IEu,

101010101010101
4. run from trigger

trigger of sigrals1 by 2 repeat bKpt :FH12 eql 1
.4 base 10

e - X4 1"1ine :T -

e -- 4 exaiine P HI2

: base 2
>4 e.-,an, ne :FC

*-:-I examine :D'TACKN

>: -.am.re Fe ":'1:

:;-> e>:amne "~iSN --16
I-0



*................................................, . _ , : ._ _ _ _ -- .... . .= - ..... .. , o. _ r_..

>># exuanine :RW
0

.># examine :LIISN
1

* ';># exai ne UISN

~.examine UAS
e;,i Y>,amine ;I, BUS '."

101010101010101
: run from trigger

simulaotion h.lted by bKpt 3
(bKpt :T eql 0 after :T eql 9 after :IR eql 031201)

I-

F-17

*----- * -* -~ ...-... *...,,,



MOVE.L Ll1,f.1

trigge.r of signalsl by 1 repea~t bk~pt :'OHII eqi 1

*baser 10
*exam~ine :

0

e~~~~~ -,- a .ine H1

1
,base 2

.',>-t exeamine :FC
10

Iex'amine :.LVTACk1%N
I

>># exam~ine :F W
1

A: examnine :LD~SN
1

#- e x'ami ne U11SN

9> extamine *ASN

>>#' examine :DBUS

X,-4 run from trigger-

PI trigger of signals 2 by 2 repe+at bKpt :PHI2 eqI 1
>:4 base 10
:.. ae,,.amine :T

0

* exami.ine :F1412

2

> base 2 .

. examine :FC
10

' e>,antine :i'TAcIN.

1:-.- ex;a mine :;W-

I .1
* .". e'antirne :UI'SN

1

1 US

* - 4 ex.amine ;f SN

*. > e>an ine :iBUs -7-

1111111111111111

.,.A run fromg ti-1gycT'

trigrjer o'f sign als y 1 repeat bKpt :F'I21 eql 1
. base 10

S.:> e>: .,gine :FH 2 .--.

ex~~H- a na .a -P



*ba~se 2
**ex'aine .F'C

10
>>#. exainfe :'~K

1
>.># exam~ine *R~W

* .4 e; .aniirpe :.LDSN
0

*examninc- :UI'SN
0

'1ex~amine 4ASN
0

*.4 r un front trigger
trigger of sigrials2 by 2 repeait bI'pt :OPHI2 ec4l 1

.*#base 10

.>'. exainef :PTI

* -. -'4examine :FH1
10

.~ex-Anife :Rc

e.:.a eiie *LITASN

71e.xunjine :hWS

0
j - -# exanine 'SN

0
amiexnife :AIBSN

* *-4 run fronit trigger
trlgcjeT' Of Siqn.USI by 1 repe, t bKpt #*FHIJ eql 1
* 4 base 10

*e;,amne ##1TAK

II

-examgine :FC

10 DS

-- 4 .. onifle: L'f~Ck



~:examnine .uEISN
o

' ex> nine ;ASN :
0 .

> .- e.-,amine :IBUS

> - run from trigger
trigger of iignals2 by 2 repe,:t bKpt P1'HI2 eql 1

> b-se 10
-* exn, 3ne :

t e> ex umine FHi2
1

>.:*# base 2

-4 e..-n, i ne ;FC
10

- e-amoire :TACKN
1

: e.. on.ine :RW
1

- * exa:mine :LI'SN
0

> ,. e :,;nine ;UE'SN

: e.cAuline :ASN0 "
1 

.7

.4 run from trigger
trigger of signialsl by I repeat bIpt :PHI1 eql 1
.'; ba se 10

- .4 ex.amine :.

3• :..-14 e;.', m ine PFH ]I --

: : > b a s e 2- -.-: e'minre :FC' 

-

10
. exum ine n-DACKN

0

."4 e; :.,alille ;kW
1

eI ex miuse :LI. tN,

0
-4L e "..I , 1ne :UI.SN

0
, 4 e,-uine ASN

*.1I4 ex ir ne :IBU,
10001001000001

• .. :.>4 r uin fronm trijgge'r" .,
trigger of sign2s2 by 2 repeat bKpt :FH12 eq] I

144



4 ba s e 10
* :4exandne :

3
* examline PFH12

.*base 2
**.4exwaine :FC

10
-*exoanmine * DTACKN

0
.-t examine * RW

*e>,,'amiine :L115N
0

- -ex'orgine :U11511
0

->4 exunaine ASN
0

*exainre DBiEuS
10001001000001

>run fron, trigger
trigger Of Signa~1S1 by 1 repea~t. bKpt :F'HI1 eqi 1

4base 10
.>,4 e>,.'anine :T

4
Iexoaine PHI 1

2

* . uaodire :FC
10

I > e~,nlirle III ACIKN
0

* 4 ex>.anirne :kW
1

.a.j ~ niine :LIUSN'
0

* 4 e,.oniine :LJAtN
0

10001001000001
v vun from trigger

t r i qe T of signals" b~y 2repeo--t b~pt :PHI12 eqi 1
-base 10

4
* *;4 ~exanine P1

." bose 2

10
* -. 4 e.namine :IihCt\N



1

.>- examine :RW
1

> examirne :LDSN1 S-

* examine :UDSN-
1 -

.> examine :ASN

> ex.'auine :LBUS
10001001000001

A- run fron: trigger
simulation hilted by bKpt 3
(bKpt :1 eql 0 after 0T eql 4 'after :IR eql 0h2241)

F-22

je p I

b

°.-'. o'.2.

S- . -~--5- . ~ k ~ ~..S...1..&..- . .L



MOVE.W L1,(Al)+

trigger of signi.lsi by 1 repeat bk~pt :OPHI1 eqi 1
*blase 10

* *eumrine ;
0

*4 e-a uiri nPHI I

*-base 2
ex a 0 inie :FC

10
L-e.iandne :L'DIACKN

* -4examinefl *RW 0.
1

.~an1ine :UL'SN

> e x a n i ne :*ASN
I

>># ex'amine :iiIUS

e exoamine :AEBUS
11111111111111111111111-

A: rn froty, trigger
*tri gger of sigms6 by 2 repieut L~pt :FH'H1 eqi 1

**base 10
* Iexu.niine :T

0

-base 2
;4 exlhifle :rC

10
-*e,1nmine : Il*ACKN

*4 e x~ai :R~W

* * 4exum.ine :LLSN

*4exunmiirne :u1II4

1 SS

100000000011
4. run fron, trigger

trigger of sigrio1s1 by 1 repeat bKpt :RPiM ecgl 1



>>4 base 10
>:# examine ;T

1
> e-.; mline FlHl 1

:->* bose 2>>* examine :FC-.-'

10
ex -esa i ne :ITACKN

1
.. eIaI iine RhW

1
.... examine LDtSN

0
>4 examine :UDSN

0
->* examine AS14

0
-- exwaine :LBUS

> ea mine Al US

100000000011> run f rom trigger-.i:

trigger of signals2 by 2 repeat bKpt ,FHI2 eqli
;:.-:' bose 10

> e" aine "
1

1-- x e III i ne :FH2
1

:-:>- bose 2
>4 exoaline *FC

10
: exQIIniIe :LIrACKN t

*,.- 4 ex' mine RW

:> eywnmire L[ISN
0

*:-4 exonine :UDSN
0

0

;4 ex:amine :tIECUS
III1iiiiiiiiiiii

:v;I exoIlrine tABUS

1000000000 11

A run from, trigger.,
trigjqer of signialsl by I repeat bKpt :-1I1 eql 1
:.:. e bs 10
-. e-.amine :T

-. :"> ex,'mine PHI 1

H-24
L

• - .. . -. - . . . -. - . , .. , , , . , . .-. - . - . . - . , . - - . . , ., - . , - ,. , . . , ., . , , , . - . ' , ' , ". . , - ' ,. . .--.

,".:,'._'.-'..'.-:,_"-:',1",:'..',, . : .. ; . -.: 2D : } .. D- . ] : >- . X -.,,-J _, ,- " "-. "," •-',''. ... .1.-A-''- -:



4b'ase 2
.~-#examiine :FC

10
:~.*examnine :EITfCKN

. ex'aosine :RW

:4 examiine 'LISN
0

Iex a i ~n e :U[SN

* e-amnine :r'U

->1 x11111e 11111121

:*..-# examiiine :AFC

bae10

>>4 exCainel #*T
1

X'A: examiine :LL'SN2

-4examiine *#F'S
10

*.exuaine~ :DAN

0
.-># ex'amine :iuPS

eX b.se 10 S

-.".A e:x'amiine :fH11S

*:: ba~se 20
>"A:* e> nmire :Tc

.;.., e. *.inn :PH AI~

10

NAPi- 25



.>::: examine :RW
:." 1

*:;>4' ex,'il ir, :L['SN
'' ex' llline UISN S

0

> ex'naine :ASN
0

* . e>'amine :LIBUS
0 l

:I A e,:,-mine :ABUS
100000000011

>>I run fron trigger
trigger of signals2 by 2 repeat bKpt. :PHI2 eql 1

> base 10
e -xam iine :T

3
* examine :PHI2

1
-:. bose 2

x ea.n, i ne FC
10 .

... Iexonine :tTACKN

0
* 4 exanine :RW

1

- 4 examine :LISN
0

>-4 e'anine :UDSN
0

:I: exanine :ASN
0

0 .>>4 exouiine :Ai4US
t,' e xamine AIIUS

100000000011
> run from trigger

trigger of signialsl by 1 repeat bKpt :'I11 eql 1

>>* base 10
::::::4 exaniine :T

4
1:.-* e> ine PI -l1

*.*:' base 2

>4 e .,a n ine *FC
10

-- e>unnine :I1:' ACN

0
-Iexoniine RkW

1
>4 e.amine :tWS

H --: 0 .> A .*. ..



0
*.*examinfe :.ASN

4 xmrine :L'L'US
0

-. exanairie :ALBUS
100000000011

Y, run fromi trigger
trigger of sigrials.2 by 2 r-pecat bKpt *F*H12 eqi 1

-4base 10
Iex..uine 'T

4

4extuaie :PH12
1

.4b'se2
*ex~a~ie *0FC

10
*Iex..naine :L'TACKN

1
Sx~iumine :RW

1

* 1e~xniifle LltSN

*4exmin~ne :UIISN

* exunine :.ASN

eo a 1oir - UU
0

*4 exai ne ABI.~S
100000000011

* rur, f rcn, trigger
trigger of sigjn'alsl by 1 vepetat bKpt. *:PH11 eqi I

.4 b-ase 10
- exam~ine :

.4ex :i nne PH 11

*base 2
e, esri n e '#FC

10
e.. e :' n e :[ITACN

L* ~cnoi I-,e *RW

.# ex iiiie LESN

e,, e~a no irie BuIsN

H-27



*e>.Qmine :AEBus

r run frons trigger
trigger of sigrials2 by 2 repetat bkpt :PH12 eqi 1

b a s bse 10
XA4 ex'amine :T

* examine :F'H12

't: b-ase 2

.examne DTFCN

-1examinle R.Twik
1

1
*.*exaimine :RW J

1
*:exanne *#ULIS

e x- a oniin e :AB~US

10000000000000
> .4 run fromt tri.gger

trigger of signalsl by 3. repeat bKpt: :PHI1 eqi I P
.::4 base 10

*.#e-.'anine Tr
6

.1A examkine PHFIC
1

-Ie;,tntine :F'~CK

examinjfe :I-W
0

e* a eri' n e :LI'SN

e,, a m e~afi ne Ui'St

> aminet,±lL :ASN
0

4ex.:umine :hLBus

10000000000000
* 4run from trigger---

triggerofsignals" by 2 rpst L Ip H1 q

Hi-28



6

"".4 ex'cuidne :PHI2

-. exmawiine :DfCK
1I -

**ex.amine :RW
0

am e~inre :LIISN

x ~ansine :UIISN

># exhamine AST
0

g ~ .-.*4exaine I.,H 1U

.>. ba~se 20
-4 ex'ariie :TC

4A .. examine PH 1

# b~ a esaiie 2 LIS

> 4 ex'imine :UIIS

0
* examnre :LISN

ex#*;amnre :ALIUN

t4-gge x o sigrQs by 2 reeatbp :H2

4ex'anjine :IBU

,e~'ankirle : Altus

::, base 20

examin

.................



> ;4 examlie :FC

# e xtamine :1i'T -\N1

.>4 exuatine :ICNW
0

> * examine :LLISN
0

->4 examine :uSN.-
0

S4; exauine :ASN
0

, exImine :DBUS
101010101010101

.1.14 examine :ABUS
10000000000000

>:> run fron, trigger
trigger of signlsl by 1 repeot bKpt FHI1 eql 1
>:.4 base 10

> examine :T
8

>>4 exaiiine i'I1

>:. bose 2
>>4 ex'Niine *FC

:." exomine :i TACIN
1

->4 examine RW
0

0
>::. ex, mine :UISN

0
4;-t e--,nine :ASN

0
: exa nine : DEWS

101010101010101

. .- e'.i ine :ABUS "
10000000000000

:4. run from trigger
trigger of tigi is2 by 2 repe;it bKpt "PH2 eq 1

: base 10
: ex nimine :T

7 ]
: examlline :PHI2

::'::: buse 2 .. ..

* examiirne : FC

1;1 e xo-a i in e : 111ACKN

4 e x a mi ne RFW
- -.3

H -30".

I '

• ,'" .' ."'." . .' .', " "' " " '"". '.-."". "" . "" ,""" ." ,'-"-'.,'v '. -. .. '.' .'* '..*...- ' ...- ' -.. ." ,"1'" "''

:- - t.* - ._. . . .*. ,.- .. . , . . . . . .. ,. ,. ..*,..!_. _."t. -. _ .' % .. 1. - -. .I, L ' I.'t,' Z ., .:



7-7,-

0
:~>> exam ,ine :LDSN

0
S>> examine UIISN

0
>>4 e'a uine ASN

0
> e' .aiiine 1LUS

10 ",iolol10 :[o ..1

A: e>;omiine : ABUS
10000000000000

> run f'rom trigger
tcrigger of siynilsl by I repeat bKpt :PHII eql 1
::# base 10
4 exn -alne 1

8
x4 ..Qiine :PHI1

1
>4 base 2
>* .eanani e F*C

1
>> ex'anine :ITACKN

0
>>4 e>amine :RW

0
>;.examine :LLISN

0' i~i: te;.,', 0n :UIf SN

0
-: if, e, i ne :ASN

0
>4 e,amine :DBUS'

101010101010101

:. e-,nine :* BUS
10000000000000

>:.. run from trigger
trigger of sign,'.is2 by 2 T'epeat bKpt :PH12 eqI 1
: base 10

:: I e-.:, ire ;T

> e:' xa,am ne PFH12 .:.

1 .

4 b'as e 2
L":4 eaine :FC

1

4 ex, mne :DTACKN
0

.4 examine : W
0

>:..ex-,mine :LDaSN
0

.- A xamine :UDSN
0

11-"-31



l

') eamine :ASN

0
'* examine :iBUS

101010101010101
*.:. ex-amine :hBUS

10000000000000
.".: run frono trigger
trigger of signalsl by 1 repeat bhpt :PHI1 eqli 1

::4 base 10
* .-* : ex':mirte :T

9
* 4 exnirie :F'I-1

1

a bse 2
I exnine :FC

1 S

0
'4 ex,:mine :RBW

0
S:- exnmine :LISN

0 S
-.- 4 examine :UISN

0
" . * examhine :ASN

0
A.t .-. e>',,Inine . DBUS

101010101010101
* 4l examine :AIBUS

10000000000000
S.:. I run frou, trigger
trigger of signals2 by 2 T'Qpcct b K pt :'HI2 eqi 1

*.. base 10
4: ex.uin, rne :T

9

# base 2
*. .::*' e>?,,.inil ;FC

1

t e4 -, i.a n e :'W..''.

0
4... examine L) IN S

:4. e,arnine IUiISN

-- I> ex-a3mine :ASN
1

:- e.a piine :[0BUS
101010101010101

:' a . mine :fhBU"

H-32
S

................................................................



::4run f root trigger
s i ou 1 a tion healted by bKpt 3
(bkpt 40T eql 0 after :1' eql 9 after :IR ec4 0h32cl)

3p

~~0



MOVE.LJ f1,04(Al)

trigger of' sign.~1L1 by 1 repeat bKpt :FPll~ eqi 1
>4- base 10

*Ae,-.oiijine :T
0

* examine :FII
1

-4base 2

-4exam~ine :Fc
10

..*e-amnine :LS
1

*:4examnre :AsH
1

-4exam.ine :*I:'ESU

exambise 10UI
.::4 exwrie :AT

1

* 4ex-Amne :1FCU

*> .am~in~e :LL'S

* :4 u O1a-I fro trgge

.. a oi 3 n

10

e m4 exgi ne :i'Wu

# e,,aitie L I-N

100000000011
* > ru.n fromr trigger

trigger of signalsi by 1 Tupeat bt',pt :PHII eqi 1

.i



.. base 10
> examine :T

*.> # e--:anmine :F'I-II1

> base 2
-4examlinre FC

10
[:i':exaine DTACKN

1 0

> ,1 examine :,,,W

1
>>.1 examine :LLSN

0
>>* enline UEISN

0 .

*:.>i e>.sflnde :fASN
0

>.4 exnjine 11ECUS
1111111111111111

>>4 e,-amnine :AiUS .-

100000000011
.*....I; Tun f Nrom trlgger

trigger of signal$2 by 2 repeat bkpt :F'H12 eql 1

* .- base 10
> exalmine T
~>: ex,ine :P:HI2 .

1

*::.:4 base 2

*>4. ex i3ine r FC
10

1
.4; e. ' Iirie Il:;W

1 .

* ::. ex.anine :LISN
0

* -4 examine :UDISN
0

*4 e%/'au~inE! h )
0

>I. e ,,ITm: e :i 1. DBUS

:. ex.ainire :A BUS -

100000000011
*:.*.4 run fron, trigger-

t.rjqgeT' of' signuisl by I repeit bKpt :PHI1 eql 1
>: base 10
'4 e.;,kmine :*.

• .. .-... . .... ... .. . . -.., • ... - ..... ...... .... . ... ? . .. .

r.-% .. .. • , -- .--. "• '- -. . . .. ._. " -.. . -. .. .. . , .. '... . . ,.,. . . .., .-. ..' - ,_ _'.,...,.. . ,.. __,,.%- " - ,, ...', ,--"--.- -?-.:-,--



I.

-..> bise 2
>.4 examilne *FC

10
*#ex-.nairie :r'TfACKN

1
::ex'amine :RW

.4 e,,amine :UDSN
0

* examine 'USN
0

'4 ex.-anaie ;[AEUS

1111111111111111

.. >4 e-xtaine ':BUS
100000000011

:># run front trigger
trigger of signals2 by 2 repeat bKpt :F'HI2 eql I
>:'. base 10

2
>> exaIIine PFH 

.

- b ase 2
>>.- exanine :FC

10
>'.:; exa mine :DITACKN

*:.4t exanmine :RW-

.> VXina aine :LISN""
0

.>:. exan ie :UI'SN
0

>> exnamin " SN
0

'.;>4 vxamirne :LDUS

>. examine :hBUS
100000000011

> .4 run from trigger
trigger of si.gnalsl by 1 repeat bKpt :F'Hl1 eql 1

.:1:- b, e 10"" '

3
.... 4 examii : F1-11:. e.c~i e :'I : .

..-# base 2
4 eama~ :FC

10
.::4 ex'.,nsine "FIA(C"-N

0

H-36"•-..



II

-: examine :RW

* e;4 e,,mine :L.DSN
0

-.-- I- e,:.amine :UISN
0

* *- ex .ine :ASn
e o",lin , B

>::- eamine : ABUS

100000000011
I*.l run front trigger

trigger of signals2 by 2 repe't bKpt ;FH12 eql 1
:.4 b,- se 10

>>1.evafline *T

3
.>.> examine :FH2

1
* :'base 2
# .- exxan ine :FC

10
; exaine :t'Th('KN

0
*-.' examine :RW

1
' ex'andine : LIISN1*0 ! ...

-'-' e>.,-,I~ane :UISN 'i

* :*..- ex'anine A S N
0

-. examine : DBUS

" examline :*iBUS
100000000011..-

... 4 run fTroo trigger
trigger of signalsl by 1 repeat bKpt :F'HI1 eql 1
:' base 10
..A ex mine :T

4

e x -a e> n, n e :F'FllII. .

* - -. exa rine :FC I10

4 exa iine :,DTCIN
0

:-:'I ex;- nm ine :LFiT,. .'....
0

-e,ujr* RW

examnine LLSN...
0

> ea a.i n e :UIiSN

I-37

:.-, :.- -.-. .'....-'....'.. . , ...'''*, '., ' ,. ..*'**.*.',,,. -..- , ,-"- .".. ,.,".' ., -" . -"-' " , ." , - -"-" . . . ----
*- --,_ . ..-. _-* '. . - *. , , **,,_ ,-*._,* .'..,, ,.*-. . -. .,p._,--,-.-4*.:.. . .' " ' ._ ','." '.' '._, ._' ' _' '.' ' '. ' ' " ' .



S

0
>4 e~Qflu1ne :AsN

0

0
4 e>..anmine :AE(us

100000000011
* >4 run f~oni trigger
trigger of ~ignaa1~2 by 2 repe'at. bkpt :FHI2 eq3. 1
-. 4 b.ase 10
- *: 4 e~'aii~ine : T

4
* -# e>:'an~irie :PH12

1
-4 bose 2
* -I exon~irie FC S

10
* .4 e~ciosine :L'TACkN

1
-:-* exoo~ir~e ~RW

1 -~

U- ex'an~ine :Lt'~N S
1

* -4 exoaine :uFSN
1

* * e~ou~ine :ASN
1

- 4 exonilne : EALIUS
0

-t e,,ullgirbe :~us
100000000011

* >4 run front tr3.ggel'
trigger of sigriolsi by 1 repecit bKpt :PHI1 eqi 1

:4 bose 10
.4 ex'aniine ~T

'-I

-. I e>:oo~~ne :PHI1
1

-. 4 bose '

-.**4 e~:oniine ~FC
10

* .4 exon~ine UITACt'.N
1

* :4 exon~ine :i~i~
I p

* 4 e~oniir~e :LEISN
1

- ** I e~ontirie : LI[1S14
1

<:4 C;~Ofli1rse ;ASN
1 S

* :::.* exoui~ine :['E4us

h-38
S

- I.~A ~k~!



:4e.,QIwinfe *AEBUS

* run fromi trigger
trigger of sigrials2 by 2 repea~t bKpt :PH12 eqi 1

*..base 10

* exainei :TH1

:4 b as e 2
># examnine FC

10
e xami~ne : LTACKN

1
.- ~#examnfe RW

1
>: exam~ine :LL'SN

1
e, e.,ani ine, : ULSN

1
.examiine :ASN

A:> examiine : LIBUS

*:-. :anine :AFPUS
1 0000O000100

.>'- run froni tlvicger -

triggjer of signalsi by 1 repeot bKpt :FPHI1 eqi 1 9
.~*base 10
4 examine :T

6
-4 exam'ine :rHilii

# base 2
4 exam~ine :FC

10
-4 exoiiiaine : 1'TACKN

*4 examiine *.RW

. e>xuwgine ;LLib14
0

X-# e,.,,-ani in e U11SN
0

4.I ex-untine :fisN
0

e-4 , ea, ntiine * DBUS

-Ie-..ainne :Eu
1000;0000100

4: run from trigger

trigjger of signals2 by 2 repecut bKpt :F+112 eqi 1
.:;> b se 10



* * ex>anine :T
6

>.4 e.,anine :F*H12

4> base 2
.4 examine :FC

10
-4 exoamine :TACN

1
-* e-amine RW

1

* examine :LSN
0

4 ex., Iine :UDSN
0

* ex'amine :ASN
0

> exami, ne D[BUS

1111111111111111
.4 exaimine -aUS

100000000100
..4 run from trigger P

trigger of signmalsl by 1 repeat bKpt :FHI1 eql 1

*-.4 bose 10
:..-''4 examine :T

7

#, exaine PH I
• >> :*-*.- ex:amine :F'HCp---...

10ex°u i ne ; II ACK
# exami n e :RW

*:.-* examine :LSN"
0

1 " - " .

.i-4 examine *U SN.
0

4 exnine :LSN
0

e-4 ea otine :BUS"

'-4 eX ofine :AbUS

100000000100
*.* run from trigger
trigger of sigriils2 by 2 repeat bKpt :F'HI2 eql 1

- base 10
- .:*'4 e':,nsine : T "-(.

7
*.-4 exaine :F'H12 6 .

.. bose 2

H-40

' . = ,' -=* -_-' ,. '=,_ -t P _ '_ ' _,',J ,=_ ', 'm'-"* ' = *' *- " " "- '-" "-" - . ""'--""W '- - -"- "I." " " -- -



-># examine :FC
10

>> examine :iIACKN".
1

>- - examine *RW --.

0:-> e>:cagine :LDSN-. '-
- e>'ami, e soU'ISN

0
>'- examine ASN

0
.41 e:.',amine # DBUS

:::.4 exam, ine :ABUS

100000000100
*>:' run fromI trigger
trigger of sign alsl by 1 repeat bKpt F'HI1 eql 1

*buase 10
>* ex umine "T

8
xa evmnine :FHII

10
1 biase 2'

-- Ie"'anisine : ITAcK10
.:.>.# ex.alline U .T. CKlNb

>>: ex:aminre LIW "-
* . 0

I watirt UI DSN

0
,-4 examine :ASN

0
: e;'naire :DEBUS

0
> e'awine JBUS

100000000100
::+ ru n fron, trigger

trigger of sigralr.' ) by 2 repeat bKpt :FIII2 Eql I

::K> base 10

>:>4 bse 2
ex~aine :rC

10
- alhne #: t'TACKN

0
- ex;-amine RCNW

H1-4 1

. ::::::::



S

1

-4. exanmine :LlISN
0

> examine ; UTSN

0
>>- examine :ASN

0
.- A ex.:mine :BUS"

0
-- '. ex mine AE'US

100000000100

.. > run from trigger
trigger of signaisl by 1 repeat bkpt *F'HII eql I

base 10
e :- e> I iiine :T

9
> 4. e'.1111ine :PHIl

14:' buse. 2

10
# exenamine :r'TACkN

0

. e.nire .-RW
1

>:'.4 exani'ae :LlISN
0i-! ?:.. e:,Amine :UI.S N
0

-:.A- u x i a N 0' in'e "
0

4 ex an ine :DBU S
0

* 4 e...' ina: e : e BUS

100000000100

:, ru fro, trigger

trigger of signals2 by 2 repeat bKpt :FH12 eqli 1
4 base 10
: I Xnire :T P

9
'.. u e ,n, 1 ne P 1'-lI2..,"-'

.1 b, , 2
.. :# e.aniine :FC

10
: . 4 .xamine :[,TACKN"'"

L-;., n. 1 n ie :RW

:.: * e;.an, ne :LISN

:::"7.~ ~ ~e; ... fl, 11 L>,,m :U1,SN..i:

H-42

p .. . . .. * *. ... . . .. 7 -':



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

:'' exanine :ASN

>:.# e alkine :lIEUS" I

0
::. exanaine :ABUS

100000000100
- run from trigger

trigger of signilsl Ly 1 repeat bKpt :F'HI1 eql 1
':.1 base 10

examine :1
10

**: exain~re :LLISN1

' exaine :F'rfI
1: -, e>amine :FTC K.
10

4 ex:mine :* N
1

>1 e'amine :LDSN
1

>::-l: e'Xilbne :UASN iii

>-4 ex:amine :S ::

• >4:- examine :BUS1111111111111111I.-

11111111111111111111111 .. .-

:... r u 'n from trigger
trigger of signals2 by ' repeat bKpt :PH12 eql 1
* .>. base 10
>-# u:.nmine :T

* base2
e -a sm i r, e :rC

1

* >i ~ IT', N. e'...e a:mi fe ,11 .; ."6 C

"exami.ne w
I

:::'- .'. e>:,mfiiae LIFC t~

1 
-a~~ n. i r) c. Ul

n AU-.SN1" "

:4 L- e 36ns irle :U IsN " :1 4 :I.'i"u

-" :1. e:nrn : jABUS

T-4 3

Z ••



1000000000000
4 run front trigger

trigger of signilsl by 1 repe't b.pt :FI1 eql 1
4 base 10
t examine :T

>.>4 exanine :PH 111" '

* .1 base 2
>4 ex mnine :FC 0

1
U 4 i -enneI : [ TACKN

4- itIe *RW

.04 .exa tine :LIISN
1

>> ex.ailne :Ul"N "

e.* exa"I ne :*ASN
0

' ex.,.aiine : DBUS 19

1111111111111111
I exomilne : BIUS

1000000000000
.* run fron trigger
trigger of signals2 by 2 repeat bKpt :PHI2 eql 1

S>.4. base 10
' e-.:,'on, ine :T

11"... .

> .- e> nine :PHI.

. base 2 _
I e.,o irie :FC

ex..amnre :1TACKN

4 ex.:ini e :*RW
0 S

e. e -, lirie :LDSN1]

4. ex,'oihi ie :USN

0 0
.- 4 exc,'ir, *e : 'L"U5

101010101010101

**4exaidne *.ABUS
1000000000000

A: run fTron trigger

trigger of signIsl by I repeot bKpt :FHIl eql 1 7-.
.. >>.I b,-se 10
• ' .>4 ex. aiin v :T

}i-44 .1

%" . ~ . • ,., • -%- . . • . ,'o...



.- - . - .. UI~uEI~..ILU UU-US-I..E.

12
... >> examine -H 11

.. b ate 2
. .e -a nine IFC

>.- exa-mine :DTfCKN•.

4. -exanine :RW-
0

e> a e:ti n e :LDIt ..N

>>4 exmnine :UDSN
0

> '4exeanine :ASN0

> exanine :DEUS
101010101010101

e> ea IIine :ABUS
1000000000000

>>1 run from trigger
trigger of signals;2 by 2 repeat bKpt :PHI2 eql I

::> base 10
* 4 examine :T

12

> e>iime xPH12

->4 be 'FC
- *eamiine:c

1
>> exiiiine ; ETwFC K"N

:"I e;.,iine RW
0

* -. exaiine :LDSN"

0
0

-- 4 exanine :ASN
0

-x em iin e : DBUS
101010101010101 ,--.-.

*:: * e.,aimine : BUS, .

1000000000000

.I run f Ton, trigger
tY'rggeT' Of SigCilall by 1 repeat bKpt :F'Hl eq]. 1
->* base 10

exam enine 'T

13 ~
- ex m i n e "F PH I11

.base 2
- ex.amrire :FC

11-45 .

. . .... '...



- 4 e,'aniirne :i'1TACKN1
*.1> eX1ieM

0
4exai~ne :LEISN

0
*iexamnre :#uIiSN

0
.,4 exI ln * :ASN

0
*. examrrine *1IBUS

1010;0101010101
* 4 eumiine :LU

1000000000000
*.run f rong tr'igger

trigger Of signals24 by 2' repeat bKpt :H2eqi 1
4 biase 10

*eX.-aiiiine : T
12

L exaiiine #'FH12

4 base 2
4 examine :rc

1

4exaniirie II 6"K
1

.-- ex'amine :LsRwJ

0
.::. c- exaRirFe ;U[LSN

-4 e niin e :ASN
0

*.I ex-ainre *# D US
10101010 1010101

# 4xmil : lu

1000000000000
*4 r u r f roni t ri g geor

iT'iCj 9 eT' Of sigriulsil by 1 repe'at bl,'pt :F'H11 eqi 1
* # b.:kse 10
*.4examnIe :

13

**4 baise 2

exam'~nine : I.IIAU\N
0

0



W -I e'n, iie :LDSN
0

M:'i- exam nine " E,
0

* e-'-nine :ASN
0

M examine :DiImUS
101010101010101

M: e>amIine :ABUS1

1000000000000 p
4.* run fron trigger

trigger of sign,1i2 by 2 repea,' bKpt :FI12 eql 1

M base 10
>>O examine :1

13
>:;t ex.,winir - 'F'HII2

1
>A. base 2
>>& e>m.ine lFC

I
' e>:xamine : DTACKN

0
0.4 examine :r~w

0
-". examine :LDiSN

0

Seame eme:UISN
0

M.. examine :ASN
0

::;': e',m ne :1DUS"
I01010101010101

:>>4 e.amine OBUS"
1000000000000-

::o.; run fron trigger-

trigger of sign,1sl by 1 repeat bKpt ;FHI1 eql 1

M .- base 10
"""M examine ST

14
M.'- exah ;ne W FHI 1

1
M : base 2

:O.t exa;mine :F'C .-.. '

1
.- # ex amine :'ACKN

0
M . e~*amine MI~

0
-- 4 examine "LDSN

0
.. lI examine UDSN

0
examine :AGN

H-47 I.



0
-4exam~ine *LIBUS

101010101010101
:>' ae'ndie :AEUS

1000000000000
r un fr'om trigjger'

t rigge T of sicjnI:s2 biy 2 repecit bKp. *PH12 eql 1
1:..4 bcise 10

I eximine :JF1
14

e* .aw n -H I-,e

> 4 exoa nji n e 17C

e4 e. -aaii~n III ACN

0

-4 e -,am i r e : LISN

~4 ex'inre :ASN

--4 .a Inhi n e :I EcU
10101010 1010101

1000000000000
>14run frcon, triycger

siImiIJ1.tior h.~1ted by b1~pt 3
(bKPt *-I e(41 0 u&fter *#I E~I 14 rftrr *#IF; eql 0h3341)

-4 4



MOVEW DIO4(AI,B7)

trigger cif signcalsl by 1 repeat bKpt :F'HII eqI 1
.->> base 10
>::*'* e;.'amine :'r

I0
. e,.;a inie PH Ii I

1
>:. e> bibase 2

10
>.ex.aine D ACKN

I
--4. examine :RS

1
.,.'4 examlnine :L SN

1
x. e-1anyi ne ;UISN

l.lllxiill ASN
1

- e-o ine :DBUS-

E.lll exQAlllle Allus

. : run from trigger

tr igger of signials2 by - repeat bKpt :F'H12 eqi I
'-4 base 10

:::>4 ex.,mire T.
0

' ex iine :F'Hi2.
1

: bose 2
- -' exam, ine :FC

10
4 examine : ITACKN.

1
I-4> e ,U if, i V)e 'RW

1
L?> -. ,amirne U.I SN

1

:>;4 ex'.mirie :ASN

1>'4 eohiirbe :DEUS

:;.;.tl ex n, iner I'BLU

100000000011
I>1 run f'rom trigyer

trigger of signalisl by 1 repeiot biept :F'HI1 eql 1

* .. . . . . . . . . . . . -!- 4 ... ... . . . . . .. "-

-' ,' .""'" "''"" . ."- " . . , " - . . "", "" ."" ' -'" """""" " - ", -" ". ".' , -' ,"," --. "-., *,"," . '- . .' . ."'2,',-'



.:*base 10
* exuoiine ~T

1
e , u. m elhi n e :PHI 1

exam~ine F

10

*Aexuwanre 'LlSN
0

'examiine UU

100000000011
:> r un fromi trigger

trigger of signuals2 by 2 repe'at bKpt, :.F[HI* ecql 1
Aba~se 10

-. 4e'aliline :1T

Iex.amiine :r'iCv

* e>-ciine *#FC

L:Xillhin: :LIJSN

0
* 1e>".11n1ine *#fISN

0
-4 eI'ain~e :A'iu

1; e,..,-:k ine *AI(us
100000000011

.Krun fron, trigger
T rigger of signialsi by 1 repeot bKpt :PFI1l eql 1

.2Ibase 10
.-4 e,:anaine 'T

,1-50



>>4 base 2
>>4 e: o ine :FC

10
> ex,-amine "DTACKN p

1
* *:- examine :INw

: examrine :LDSN
0

> : ex.amine :U1iSN
0

::;-4 exanine :ASN
0

4eXonlji)E- *.111US

:. examine :AEUS p
100000000011

>:::$ run front trigger
trigger of signls2 by 2 repeit bKpt :PHI2 eql 1

.4 base 10
:4 ex'anine :T -

. -,4 bFa'e 2

t;>: e;-., Q nne "*FC.-
10... A. examoine : DTC'"N

1

:..>4 exAcn:rme :RW

4. examtine :UEI'N
0

.uiiiie', ,, ne :ASN :-.'-'...

0
>>:11 exam ie IwUS-

1111111111111111
4- ex-:xnane :hBUS

100000000011

*"-4 rui, from trigger.
trigger of signalsI by 1 r peat bKpt :PH11 eql 1
::.># base 10

.,;.:A ex nine :T1 1

I eX>1Vir1e PHI1-

10

-- :4 exanine :IIT(%CIN
0

H-51

S. .. * . ~. ~.~.* -.- ~ . <....-.



X"14 examinre **RW

::ex'ai-e 'LLISN

e ex.-a oi ne :Ul'ISN
0

*eX~ffline :ASN
0

e Qu e> ~rbe E.,IFcUS
0

e;;a i I.- e : Altus
100000000011

># ru n froam trigge~r
trigger of signail,2 by 2 iepecit bKpt *F'Hl2 eql I

4 base 10
eX.afiie '*T

3
.- ; ex'amine :F1112

1

t . ex-amine VFC
10

.,-* ex.amine UIIT6CKN
0

**exeamine :iRW

>>4 e>.'Inline :,LrISN

..* ex.andie :ULISN
0

. e,-, -xa ui n e ASN
0

,* ~x'fliin :i'iUS
0

*Aexi~reA~J

100000000011
* 4 run f rom trigyer
* trigger of sigrnu1sl by 1 repeat bt~pt :FHl eqi I

4

4 e.unjirne PHI

*4base 2

10
-4 examnine MI'ACKIN

0

4: exaine :.LL'SN
0

4e>snine ~L~I

ex-an, -DS

.*~ ~ ~ ~ ~~~~5 2.. . .**.*..*...b.



0

X>4 ex~amnre :r.E'S
0

4exeamnre *iEBUS
1000;0000011

*run front trigger
trigg.r of signls2 by 2 repeat. bpt eq1 I.

.4base 10
-4 ex'amjirie 1'

4
* examine :PH12

1
* base 2

::.:. examine : BFC ..
10

>>*4 exoauixne *I, TACKN
1

. examine .RW

:.:. e>,.Qnine 0'LBUSN•- -

.4 exnine :LE'SN
1

.::e# xaine ASN

tA 1

4>?' e x'n.i n e DBU.

0
-- '4 eXo:tlre :AUS

100000000011
S.4 run fron, trigger
trigger of signalsl by 1 repeit. blpt :F'HI1 eqJ. 1

S.....bse 10
-'4 exoaine 'I.4> exlamine :PHN.

* 4 boas e 2

0 -.--me

10
> examinne :'fiBU

1

* exam~ine :LL'SN
1

.*examiine :UIDSr
1

*4 exo mine :ASN

1 S .

-- 4 ex'amine IBUS

li-53

V. - ** *~ *•.* .. .. b

....................

____ -:':; e>611h . :UI.I N* ~ * .. .. * - . -. - . ~



* 7 . -. - .- . - . .- ... ..

.# exanine :*ABUS

X> run from trigger
trigger of signals'.2 by 2 repeat bKpt :FH12 eql 1
*:'4 base 10
>4 examine ,T

>* ex m i n e PH -121 -'i?:

* : * base 2•

>>* e-a mine :FC
10

*:'1 examine :tTACKN
1

* -4 e'.amdne :RW
1 S

#-'-' ex-an,ine :LIISN
1

e .~ xamine :UDSN
I

x examin e : ASN1 -

>-4t exanmine :tIBUS

.e4 eXanine :ABLUS11111111111111111111111 -;':

.A4 run from trigger
trigger of signalsl by I repeat bKpt F'HI1 eql 1
* .- base 10
>>;# exuaine '1.-;T; <

exami n e6

10
.- * examine :Fc .

* :.* e;-aimine :L'TgCKN .-.-;;;

>*'4 examine :RW •

', ~ r.,ine : LISN

e> .exan, ine "USN"

,>4 e,.wine :AsN S ...

:run fro t.rigger

trigger of sra12by 2 repeat b~pt I-H12 eqi 1
4base 10

• ---54



X:>4 ev.Qosirie :T
6

>* ex'amiie :PHI2

:,'-. # boas e 1 2
* .-..*I~e:xoiuine :Fc

10.
:.# ex QUsi ri e :[ITACKN

:.#exoQnjine :RW
1

.4examnirie :OLESN

*4examine :UI'SN

.>> examiine :AGN
1

* ex'amine :r1Bus

>-4 exoaine :AIIus

X> 4. r u r froni trigger
trigger of signolsl by 1 repeat bKpt :*PH11 eqJ. 1

* *base 10
* .>',4 exam~ine :T

7

."..4 examnine :PHI I

>base 2
*. .amoiine :FC

10

ex- ~amine : IITwK
1

-4 e oamirse :LEsN

* 4 ex.amine :UlSN

1

# exanoine :AiBUS

........ run froi, trigger
-L Ti ggeT, o4'~gr's by 2repeat bKpt :F'Ii12 eqi 1

:4 base 10
4 ex,.umiIne :1

7

4: exam~ine :PH12

-I base 2

L



-- 4 examine :FC
10

>'.;4 e;.,n, ne :DThCKN
1

-- 4 examine :RW

. ex lhile :LISN"

1
* 4. e xamine :USN

->4> ex wine :IUS

* ex aine :ABUS
100000000100

4 run frous trigger
trigger of signalsl oy 1 repeat bKpt :PHI1 eqli 1

*.. base 10
I exum ine T

8

- .I exaouirie :PHII
1

. .4 base 2
,.-4 ex' tine :rC

10
.. '> e'anline :E'TACKN

4 . * excndine *RW

-4examnfe :LtAIS

0
*--exunine LIL'SN

0
>>4. examine :ASN

0
: 4 exanine :U'.US

a# exnine :AEUS
100000000100

: ; Irun fT'On trigger
trigeYr o ignwis2 by 2 repeat bKpt :FKI2 eql 1

:::-4 base 10
-4 e>:andine :1

e.. Q-* eOtn~E v PH 12

-4 base 2
>4 examine FC

10
, 4 examine :ITACt\N

-I exanine FW-

H-"56

" . . . . .. .. . .. -. .~ ~. ... - . . . . . . ' . . ' . ... ... ... .. ' . ., . ' .- . ' .- '. - "".
.. ......... .....- ...-.-..... ..-..... ..-..-......-'.."..-., .. ,-1,,..,-_,,-.,



x> 'xmine *$LDSN

0
>>:examine :UIISN

0
>:exafllne :ASN

0
A: e'aniine :tBUS

.>4 examine :ABUS
100000000100

>>4 run front trigger
trigger of signalsl by 1 repea t bKpt :PHI1 eql 1
>>: base 10

> examine 'tT

9 0
>4 e'.nsoine :PHI1

1

-4 base 2
>> exan, ine :FC

10
:::#examiiine : LITACKN~

Iexaffline Rw
'> examlin e :LLS

0
>-'4 exmnine "U'.SN

0
. ex'amine :LSN

0
> x exa, ilne :11BU '

1111111111111111
> exai, ine :ABUS

100000000100
i run front trigger

trigger of signols2 by 2 repet bKpt :PHI2 eql 1
*4 base 10,'

C4 ex anine :T S
9

> e.,'-mine PH-j . ".-.1i

>> bise 2
. exomine :FC.-.

10

exa-mine DTACKN

:> examine ;RW .- "''

>:>. examine #'LDSN"'- "

". ~ ~~~~~ ..::: e ,'n .n .U... . .. "-



- . . . ..'-

>># examine :ASN
0

-4 examine :*,BUS
1I11111111111111

>t exnine :AfBUS
100000000100

: run from trigger
trigger of signalsl by 1 repeat bKpt :F*HI1 eql 1

:4 base 10
> examine :T

10
> 11 ex, i ne :IH1

1
.> base 2

>># exanine ;FC
10

. exaniie :I'TACKN
0

#>' exoeinine :RW
1

*.A examine :LISN
0 -

# - examine :U'SNi
0

' exQniine :AS"N
0

.:-. examine :11EUS
0

S4 ex'af.irle :ABULS
100000000100

* run f rot trigger
trigger of signals2 by 2 repeat bKpt :F'HI2 eql 1

:.4 base 10

,>>4 examine *T
10

4: eX.nine :PHI2 

. base 2-
;-4 examine :FC 0

10
: exanine :ETACKN

1
a, i ~.nin e LiIGN
0

-, exanine ,uI.ISN
0

-4 ex>un, ne :L#SN
0

-4 exacnine 1-::US
0

>. examine :[ABUS .- 1

-:::-

o: -. ' , . o .,.- - ', / .- - - .- ., . - - .- ." .- ..- ,, .,' -. .- ,- .," - .':,: .- .. . -. - • - .- - .. - ... . - ,, . --..'. ,,-,. - -..-:.. .-



vS

100000000100
.. run fron, trigger
trigger of signalsl by 1 repeat bKpt :PHI1 eql 1
>>4 base 10

:-# examine :T

X># examine *PHI1-.

.:::' base 2

. exanine :FC 0
10

: exoamine :1"TACKN
0

,> examine ;hW

.' i m:nine :LBSN
0

>> ex':amine :UIISN
0

.>4 exaine *ASN
0

I e xanlne DBUS

> e>nline :ABUS
100000000100

* run froom trigger
trigger of signols2 by 2 repeat bKpt *#'H12 eq I

y base 10
> ,: examine #T

11 . .--

Iexamine :OPHI2

:,4 base 2
:.> examine :FC

10
>:>* exuilne :FiI C N.

;4::- exnaine :W" '
1

>.>4: ex:.mine :LDSN

#;;. e ,u mi n e .UDGN " '

4::'. e anine :ASN
1

t::. exar.I rbe :LuI:US
0

10000000100
.I. run from trigger
trigger of signalsl by 1 repeat bKpt :FHI1 eqli 1

.:.# base 10
" exniine :i

li-59
-i ...

. ?.. -



12
- exam~ine :PH-Il

1
-bakse 2
e4 examine *FC

10
4 examine :$ETACKN

:>sex~rimirle *.RW

'Aex.amire :LEISN

-Aexamiwine :UISI

-4exuamine :ASr4
AAi 1

e" lliline IPruS
1111111111111111

-. exwamire *.AB~US
11111111111111111111111

.--4run froni trigger
trigger of sigrnals2 by 2 repeiat bKpt :F'HI' eqi 1

4 * b'ase 10
:4 e-x:wmine :T

12

-bue 2
-4exandine FC

-Aexomnine :1'TiWk
1

-- e~uwmine : LL'IN

-4e-tamire *LIN
1

ex - in, e~i ne E-'.'sN

-4exunsine :ABLUS
1000000000011

P -- *rurt froni trigger
trigger of signal'31 by 1 repeat. bI' pt *PV11 eqi 1

-base 10
*e,,aiie :1

13
4 exawIhine :F'Hl

1

-- exainre :FC



". " ---

lS

..-)4 e>vaaine :rTACKN
1

>4 ex nirle :rRW
0

..- .'auine :LLISN

>:.>4 ex.aline :*uISN

* . 4 e..amiine : SN

e ;: -a u.., 1tire D BUS

1000000000011

. run from trigger S
trigger of signals2 by 2 repeat bKpt :FI112 eql 1
>># base 10
*:. - exaoii ne , T

13
""4 e;:uIine : PHI2

1 S
.I base 2

> * exoamine :FC
1

IlI *'. 4 e>x:mirie :*OcWkN

0
' ex'aiine :LL ,"-

1
4 examine :UDSN

1
>4 exam.ine '#ASN

0
4exain~re :DII~US

101010101010101
. e.~uine :Al'US

1000000000011
: * run from trigger

trigger of signoais1 by I repeait b~qpt :1-1-11 eql 1
**4 bcise 10

.4 examine :T
14

* 11 e..a,,ine :PHIl 1

' * base 2
t :' e ,,iine FC
>.: ex;ami ne soII CKN ' " " '

1 I _
4" .n- ,L.- RW

0

I-61
". .. - . ,



.4ex-iane :LL'SN
0

* examine :UL'SN

0

-4examnine AfSN
0

101010101010101 .

# e>~'a111rbe :AIPUS -

10000000000110
.1run fron, tr3.gger

tt-3.ggey' uof sigrialt:2 by 2 repeat bk.pt :PHI12 eql 1
4baxse 10

14
#ex'amine :P1112S

b 1

* 4 eXiashine :FC

* exam~ine :rT6ckN

-4 exciniine :RW
0

-xiantine :LIISN
0

4A 4 exwm~iine :f~i
0

*.,*exandsne :rASN

101010101.010101
.exianmine :ABUS

.. 4run fTUotrge
tri,4erof sigrnulsl by 1 repeat bI~pt :*F'I*II eqi

.:.4 b se 10

1 ' 1

I base 2
* 4 >~afin±it: :c

0
* .4 exu ndiroe :LLISN

0
4: .- I xtamnhi UL;N

0
e. mB exiii n EASN

li-62



0

101010101010101
a-- Xmine~ *hPLus

1000000000011
* run fvoi'it trigger

trigger of signsalii2 by 2 repeat blpt *#FH12 vq1 1
t.* ba3se 10

*:4examvinie F1LL112

'affexinine :tS

0
-4ex itsri :s

0

* ieXianjine :DAS

:4 ex.amnafe : 1 1 S

1000000000011
.,'>4 run f roi trigger
trigger u-F sacgnulsl by 1 repea~t bKpt :PH11 eqi 1

I:tbase 10

4 bae 2
1 m. efi n e FC

1
-'4e ,unine 11'T AC KN

0
E-1: Ili 3. ~c n L- HW

0

0
e .4 It e>i ne : uDrN

0
* 4 ~.~ie:fASN

0
.4 e~anine :LIBUJ

1 01 010 1 010 10 10 1

* 1000000000011



>4 run fron trigger
trigger of signal.2 by 2 repeat bKpt : 'HI2 eqi I
* . base 10
*:>I e.,cui ne :T

15 5

:. ex amin e  :FI-11.2

S>4 base 2
x -e'., ine :FC

'x- amie>nne :TACKN
0

*:>- e,-amine .RW
0

-4 examinne :LlISN
0

:>4 ex'aine :U'SN
0

*::1 exi i e "ASN
0

- .4 e ,,, o ne :TIi1US
101010101010101

>4 e xmine :AlcUS
1000000000011

: run fron trigger.- -

trigger of signalsi by I repeat bKpt :FHI1 eql 1
":'4 bose 10

16

1
->:'4 bose 2

: ex;.mirie "c ."-""
1P

-4 exantine :Tf CIN

00-*...-._i.ne :r

0-- 4# e;-uii, e :LI SN-
0 S

-::. e; .,nne :UISN
0

* I e as n e :*ASN
0

4. exanine :r'iDUS
101010101010101

4 e~ .iire A
1000000000011 .. ,.

: rurn fron trigget '
trigger of signls2 by 2 repent bKpt. :PH12 eql 1

::: bqse 10 _

. >:,u irle :1.
16

li-64" "-"
-S

•......................................... ... :



-- 4 e'ximine :PHI2
I

.# b ase 2
>:.# examine :FC

1

->1 e#,'amine :DTACKN

'>1> e,.ami'ne :RW
0

> 4 ex,'#ne :LDSN L4
1

.. *.:. e,.awihne :UESN
1

>'14 ex. uine :(SN

1
>>t. exai ine :DUS

101010101010101
>4 exaine :ABUS

1000000000011
>:" run from trigger
simulation halted by bKpt 3

S(bkpt :T eql 0 after :T eql 16 after :IR eql Oh3361)

(O.. -- 6

(0:i!:

. .

-65-, -



MOVE-W E'1,$2004

trigger of sigrnolsl by 1 repeat bKpt :F'HI1 eqi 1
>.>4 base 10

.#exam~ine :T
0

:*e-x.aaunire toPH 11

.*base 2
:,> e xa, in e **FC

10
...4examine :DLTACtKN

12
>.># examine :RW

1
~:ex.amine :*LlSN

1
.:>, examine :UI'SN

'IeXoffine :.iSN
1

-:examine :rwPus

11111111111111111111

(S..>.*run frun, trigqjer
trigger of sijnals2 by 2 repeat bKpt :PHA12 eqi 1

.-#base 10
4>~ exwasine :1

.4 e x aoin e PrH12
1

-base 2
.'>i: examine :FC

10
>4exansine *DT6C N

1
-4exam iri e *w

>' ex~amirie :Ll'tN

examffine *4111'US

-4 ex-amine 'AiBUS
100000000011

4 r un froni trigger
trigjger of signalsi by I r-epeat bKpt :PHI1 eqi 1



.. 4. ba se 10
4 eaai n-e PH..1

:'-:>>:# be se 20-.'

->4 ex1anne -.-

10
*':.*# exaniiine :Lr C KN

10>>14 e',,mine :i'TC, jN ---
1 p

.::* esarain :r ,"-~*'~ *> amine .LLSN
0

4> e,,11in e :UISN
0

>'.1- examuine :6SN
0

*e x.* eaIi n e :EBus1111111111111111""'

* .1. examine :htus
100000000011

#:>1 run from trigger
1trigger of signals2 by 2 repeat bKpt :PHI2 eqli
-'4 base 10

-. '",nine 'T

1
e:. :'€,,,Ii n e PFH12[ ...

-base 2
::.. examine :FC

10
-- 4 e~kI',i C :['TE, I N P -

1
. 4 examine 'RW

-4' ex a"-ie -LSN
0

-4 e.a ine UDSW
0

- * exumine :DDcUS

-.: ex',n i.e :ABU " '
10000000011

::>4 rur, fro, trigger
trigjger of signasail by 1 repeat bI',pt :#F+11 eqi 1

4 b, ase 10
24 amine _T

•x , un e.:,ine :I-H1 1.

* . *...*.. . .. . . . .- .. .~. .. . . . . . . . ... .-

.- 1- - - - - - -. ,,.. . .



*.:$examsine :1-C
10

-#exam~nine :f'TACKN
1

Ie.xconine :RW

.#examnre :LESN
0

# - ex.- ii ne 6UfSN
0

# ex-amine ADBEUS

# examyin~e :ABus
100000000011

# ~ run fron1 trigger
trigger of sdgrimu1s2 by 2 repeat bKpt :PHI2 eqi 1

- bise 10

>> 4 t) wile 2 T-

**Iexanine :FC1
10

.1e..onmine *.FC

t examiine :[IrScN

>:4 ex:amine UljSw

74 eX4affline :USN
0

.4 examnine : LBS

:ex'amine :ABus
100000000011

K:run frows trigger
triqger of sign3sl~ by 1 repeat bI~pt *OPHi eql 1

.4base 10
!:-4 eX'anine :T

3
-.* examnfe PFHII

10

4 eXIInhinle IIFCK
10

0%



oo
> ex:amine :F W

>4 exQline :LtSN
0

* >* e>xamine :UISN

0:#ex mine ##ASN.---

.. :>4 exenaine :'IBUS
0

:>>4 ex:aihine :AE4US
100000000011

.*:' run from trigger
trigger of signals2 by 2 repeat bKpt :FHI2 eqI 1
:'::.4 base 10

* >> examine :T

>,4 examine :FH12
1

>># base 2
>4€ examine *OFC"

10
* .># examine :ITACKN

0
'> e>-xamine :RW

: e:amine :L1SN
0

4 > xraine :U.ISN
0

*>1: ex'amire :ASN
0

- -4 exsaniine :riBtUS - 1
.>4 examine : DBUS

100000000011 - -

-* >4 run front trigger
trigger of signalsl by 1 repeat bKpt :FPHI1 eqI 1
*:4 blase 10 .

- .4 - °T

.. I e>nine :i 111

: base 2
- ea miine :FC

10
-4 e,,uniine 11 T AC'N

0 . .- •

.4 exanine RW
1

# .4 ea nine :LISN
0
o4 e-,urine :ULGN



0

* 0

> xanline :t SN•

0
> it ex>anirie :LDBUS

0
>$ e.., ine : AP'US".: .-. "

100000000011
> run from trigger

trigger of signals2 by 2 repeat bKpt :F'112 ecql 1
-4 base 10 9

4
>># ex'uirie :PHI2.

1

# - base 2
>: examine :FC .

10
.>> examine :I'TACKN

:,--># exami ne **RW..

1>.4 examine :IISN

. ex mine :ULSN "

># examine DBUS .
0

-4 exan ine :ABUS
100000000011

*4 run frn, trigger

trigger of signa1sl by I repeat bKpt :FHII eqi 1

>-.4 base 10
t exam~ine :

,5

*::.> examine :PHI1
I

>.>4 base 2
*:* exanine :FC

10
* . inim : IITACKN

*.I exQ mine Rbw
1 5

>>-# ex:,Nhib~e :LLISN -.. :.
1

::.4 ex, nir,e UIISN

:>.- exlamine :ASN

e 
.

ukn'ine :'Dus
1111111111111111". "-

H - ,0



2>> examine :ABUS

>># run front trigger
trigger of signals2 by 2 repeat bKpt :PHI2 eql 1
*.. base 10
11>4 examire :T

. - a n, i n e PH I2
1

.->* base 2
Sexamine :FC

10
>- evxamine :LITACKN

1
.>.- ex'anine :RW

1 S

:>> ex'iine :LEISN
1

> . *examine "U['SN
1

:.*exansine :*AsN1

>>. examine :11BUS

> examine :ABUS
100000000100

'- run fron trigger

" trigger of signal.sl by 1 repeat bKpt :F'HIl eql 1
> b'ase 10
- examine :T

6
#~ e x -n, in F-. I1 . . -

> base 2
4;> e;-:ami ne :F'C :

10
*:'> examine UTAC•NN

S. :* e ,anine ..-RW.

:.> ex', e ,ISN
0

4 ' e-.an, ine "UlISN
0

:.4 e>anine :ASN -
0

.4 exami1ne IE'D~1111111111111111 """

*# ex'oamine :ABUS
100000000100

.- '4 run fron trigger i
- trigger of signls2 by 2 repeat bF'pt :PH12 eql 1

".'-" :;.: -. 2b se 10 ""- -

H-71

* p ** * * .. .. .. . .. . .. . .. .. .



rr° r. .

6
* .'::>>* e xonine :PHI2

1
4:,. bose 2

>>. examine :FC
10

>> > exam, ine :IIACKN

-> exaumine :RW
1

* ;. excniine :LLISN

>>:::. examine "S
0

*:sex'amine :r'SN

1111111111111111
'>> examine :ABUS

100000000100
>> run fron, trigger

trigger of sign:lsl by 1 repeot bI\pt :PHI1 eql 1
Sbse 10

7
::,>. e>;aniine :T'"::

*-> e.,amine :PH1l

* .> bose 2
:. >4 examine *OFC

>~~.::*4 e>',riine :L'1f CKN"-.10
.I: examine :RW 

'--

... A; e,-'tmine :LBISN

; . e xamine :UI'SN
0

--> elaline : ASN
0

*. .k ex.anine 'LIBU-'

"A.: examirle 'filBUl
100000000100

.::.>Ir run from trigger

t.V'aggeTr of sigri.:i12 by 2 repeat. b~pt :FH12 eqi 1
****;base 10

-.exami. :'
7

: exr,ine :F'HI2-

4 b a bse 2

:. ' "?U

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



.:>t examine :FC
10

>'>> examine :'TACKN
1

>>.- e.a, line :RW

*> exaiine :LE'SN
0

*.>A examine :UDSN
0

>>- exalmire :ASN
0

> exa aine :**BUS
l111l11111111l11

> .;examire :*ABUS
100000000100

:>s r u n fron, trigger
trigger of sign,-,sl by 1 repeut bKpt :PHI1 eql 1
*'.>$ bose 10
>>* exomine *T

8
>';>4. exaImine 'OPHI1 I

4:"> base 2 ->ii
>-4 ex.aminne :FC-

10
:> e;;.C.,ine :11FACKN

0

;> exam ine :RW ";

>4 ex mine ;LIGcN0

>>- examine :WSN1

>>Itexuomine :;SN0

."'1 e>a.f'ine :UE'US0

:>> ex.amine :ABUS
100000000100

> 4 run front trigger
trigger of signols2 by 2 repeut bKpt FlHi2 eql 1

* * -4base 10
> .4 eXonine *T " ."

8
>>4I ex,'i,,ine :F'HI2

1

' bose 2
* -> examine :FC

10
>4: e.nine :L'TACIN .

0
" ""' e,nine :k w

11-73

*-.>-:<~~ .:-,*c*-:** KK$..'-K*.,* ,'.



e.,Qulne:LLDSN

0
>'14.* ex'amine :ULISN

0
' exmine :ASN

0
-- 4 e-.Amine iiIUS

0
i examine :fUS

100000000100
* *:run front trigger

trigger of signolsl by 1 repeat bKpt :FHI1 eql 1
* ::: base 10

: examine '1
9 I

'.4 exandne :PH11
1

>4 base 2
- 4 examine :FC

.10

. examine :'ITACKN S

0
>-- exomine #RW

1

Iex
e- 0

> - - , e-iniie UDSN
0

.;.>4 ex> nine :ASN
0

0 | -...X># examnre IB}US '•.

*;4exund1ne ABUS
100000000100

..4 run from trigger
trigger of signals2 by 2 repeat bkpt :PHI2 eql 1
.4 base 10

..:..@ exaine :T S
e, • .T i) e *9

#; ' e ;,l m e 0h 1 1 1 E - " I'l l[ 2 '

# b se 2. :::'
> :4 eX ,IIine :FC"

10

c:* bos, ine RW

. examine ;LLSN
10

:4 examine :UISNN

1-74

.i* • •. -• • W

-3 , L -L -'"". - .""""" """"""" , """""- "" , """" " """". -"" - , -""" . """"". . ,""""" , , "" " , , - , -""""" -"""1. . ,



> eua'wiine :fSN
1J

-. examnine :'EUS
0> exafflmifle :AB.US

100000000100
run from trigger

trigger of signailsi by 1 repeat b~pt. :PFHI1 eqJ. I
7# base 10
>-# ex Qine "T

10
.:-i ex.-an, ine :PI 1

::.:'> base 2
I 4 e xamine TFCKN

10> ex.,imine :LTsCKN

1
>> : e-amnine ;fNW

1 i 2> e .m:in ne :LDSN
1

4:: exanine :UDSN

• >> e-.; n, ine **ASN" .i

>> e .x Ufi nre *UBUS L

'>: run fron trigger
trigger of signals2 by 2 T'epeat bKpt :FH12 eql 1
:.:.b4 base 10

>4 examine :T
10

*:..:- exa.ire PHI12

7'* base 2
'4 ex'anine :FC

1
* 4 examnre : rTACKN
't> exln ne I'W ;--2

1

I >>I e'xanine :LISN L

-4 exuliine :UDSN

t 4 examine :ASN
1

e e:.a , ine :AIUS

....A A D 1 1 1



* .- - - - .-. .,

0 I
.: run from trigger
trigger of signalsl by 1 repeat bKpt :FHIl eql 1

: base 10
ex a miine :T

11
.'.: exa mine "PHI 1

base 12 :" -
>>. 4examine "OFC •..

1e> examine "BITACKN .

e- e'amine *RW
0

:.,4 examine :LISN S

1
4 exambiine :UISN

1
>># examine "ASN

0 .
.4 exo ine IBUS

.*;':::': examn, re :ABUS

0
>>* run fromI trigger
trigger of signal.2 by 2 repeat bKpt "F'H12 eql 1

-- 4 bose 10
-".-* examine T

: x e m iine P'H I':'

-* base 2
: examine :FC

1
* . exiamine :ITfCKN 7<-

* ..4 examine *RW
0 0

* . : exomine "LISN
1

* ex.wirie UI'ISN

.' examnre :ASN
0 9

t eu,,ine :IBUS
101010101010101

* eXIInairie ;A1US
0

. run from trigger
trigger of signolsl by 1 repeat bl~pt :FHI1 eql I

4 esine

H-76
9



1 -7--0- 1 7.- I

12
-4eeanine :F'Hll

1
-4 bas1e 2 -

.4e.'a'.niine :FC
1

> * ex'anmire :DT'ACKN

X* e.,anine '#RW

4 examnine :LEISN
0

4 ex~aine :UL'SN
0

- 4 ex'ambine :#AsN
00

1: e::'aniine : L'EBUS
101010101010 101

-4. examiine :*ABus
0

..*run fromi trigger
trigger of signals2 by 2 repect bKpt :FHI2 eqi 1
.:>4 base 10

12

**base 2
--4 ex-a n iine - FC

-4eXQ1oine Rt'Ck

> -* examiio :RW --

0
S4. exiamine : LLSN

0
e - x ea mi ne *uriN

0

4 eL'-.amflife :L'FUS

0
* run~ f ron, trigger

trigger of ioignaalsi by 1 repeat btispt :F+111 eqi 1

4base 10
L l e'i n eT

13

4 examiine :N-111

-I base 2

H-77-



ex-amire EiTACN1

: I; exiamine 'RW 1
0

> exanine *ILDSN

-Iexumine ;UIIGN
o

*exami;ine :fiSN S

0
: . examine :[,BUS

101010101010101
*.>r * xamirle :AE.US

0
> * run from trigger P

trigger of signals2 by 2 repeat bkpt !PH12 eql 1
*:.> base 10
>** exanline T

12
4 ex'-,ane :PHI2

1 S

:# base 2
>:4 examnine #FC

.-.- 4 ex'amine :'TACKN
die 1 p

*:.-> examine :RW

0
:.-I- examine :LISN

0
a m ai n e :UL'SN

0
> 4 examine :ASN

0
-. * examne L 11BUS

101010101010101
.-*: exam ine :ABUS

0
- run from trigger

trigger of signialsi by 1 repeat bKpt :F'HII eql 1
:-. * base 10
>4 examine :1

13
>:>4: ex,amine F'H11

.... base 2
# examine :FC

1 -. >- ,

;-- examine 'I1TACKN

0
• -. 4 e--mine ;RW

0

h-7L
)I::::



I.,

"examine

L 0
L . 4 examine ULBSN0 "

> examine :ASN
0

>4 examine :1iBUS
101010101010101

S:4 e-.'a ine :AEBUS----

0
>>4 run from trigger
trigger of signals2 by 2 repeat bKpt PH12 eql 1
:,> base 10
>>. e,,amine :'I

13
>-4 examiine PH121

*::'>* base 2
'>4 examine :FC

1
>4ex'amine :tTACKN

0
.>4 exnine :RW

0
>> x e mo ine :LISN

0

.># ex n ine :ULSN
0

. exaine :ASN

0
>4. examine :111US

101010101010101
>>4 ex tine : AUS

0
-":>> run fron, trigger
trigger of signalsl by 1 repeat bKpt :MHI1 eql 1
>>4 base 10
>>4 exomine :T

14
>>4 ex,-anaine :PHI1

1
*:,.> * base 2

" .- :-4 exomire :FC

• , ex mnine ;tTACKN
0

>:>€exomine :RW

0>:- . examine :LLSN
0

4:> exa,'mine :uriSN

. .. , 0

} -79"""



0
e,4 eaaiine LIDBUS

101010101010101
>:#exuiidne :AiBUS

0
.:;.14 run from' trigger
trigger of signai1s2 by 2 repeat bl~pt :F'HI2 eqi 1

.>. base 10
* examine :T

140
>exuine :PH12

.4base2
-examine *FC

1

>:examine *RW
0

..*examnire L~IGN

:>4 exi-,andnre :UlSN

:>4ex-faifiC *ASN

::ex'amine :EIUS
101010101010101

t:. ex a mi n e :Ab'us
0

>.> 4 r un froni trigger
sinjulation helted by bkpt 3
(bKpt IOT eqi 0 after :T ecqi 14 after 1IR eqi Oh3lcl)



MOVE.W AlD3

trigger of sign aIsl by 1 repeat bKpt ;PHI1 eql 1
:>> base 10
* exam~ine :T

0
: e%.;,:m inrie :PHI1

* .4 blase 2

10
- > e.ai, ne :DTACKN

1
*;.>4 ex-nin-e *RW S

1
*>> :,ex nne :LE'SN

1
->I examine UI'ISN

*>i:' exmine tSN
1

* :-'# examine .IBUS
1111111111111111

.> run fro,, trigger
trigger of signols2 by 2 repeat bKpt :F'H12 eql 1
>4 base 10

>*. 4examine :T
0

>>4 ex'inine FHI2
1

->4 base 2
* 4; examine ;FC

10>A: examine *OITACKN --- '

t:.* exam, ine RW
1 S

-1 e>.anine :LISN

.X.-4 ex'amine :uL'SN

.>' ex.ni re :U.SN

-4:> e'a ne :tiBUs ;;;-

>:. run; fron, trigger"
trigger of signolsl by 1 repeat blpt #F'HI1 eql 1

> * base 10
:4 e>anoine T

;>14 ex,Inilne :PHI

5--.-" ,



:.* b-se 2

.- :. exnuine :FC
10

x- a Rlni n e :RW

1|

-- ,e .... ine L SN
0

ex a " ise n eUSN
0

-.>t ex nine :ASN
0

4 exaAnie RWUS

..*run fromi tr'iggerJ
trigger of siynals12 by 2 repeat bKpt :OPF112 eq3. 1

se 10
{> Pexamine 'OT

1
::.:. exaasine :PH2

b a ls e 2
>**examaine*FC

10

i :;-::;- examine RWD N

-4 examine :LLSN
0

-x.a gi n ie :UL'SN
0

-::.I eQniine :,BS

0
4 ex'Qntine DuEW~S

I-*"4 run fron trigger
trigger of signals2 by 1 repeat bkpt :FHI1 eql 1
se -.10

...# e uflines :TH1ex.a- i .n.e.._

2

I.::-> examine ;PHi21

. boase 2
.4 ex>anine :- C

10
4. exaine :LI .A.CN

.>4 exam,,ine :RFW

H-82

A%-::-:::;



- ....- I I-..ll .

>>* ex.nine :LEISN
0

. ex',amine :UIISN
0

>... e ,',uine ;ASN

4: examlline '.LIBIUS :: -

> run f'rof trigger ..trigger of signa:ils2 by 2 repeat bKpt IPHI2 eql 1

t base 10

-:4 ex mnine :T
2

>>- e,.amine :PH12

->4 blase 12
.># ex~n, ine :FC

10
>:"- exintine :FTACkN

10
>># examine :RW 

_,L*

1 " :

I&I
Se-ifnine :LUDSN

(00

t>; run frOM trigger
trigger of signailsl by I repeat bKpt :PHI1 eql 1
:::.::. base 10

t examlinle :Tl

V .- e>•:Jr._
t> e:,, ire :PH l 11."-

:*,-.:.. base 2 " -

. e. a n ine : FC
10

::-t ee',ain re :11,1ACKN . '

0
-. ex.Lhine # RW

.. xa mine ;LDSN

4 e>:in, ine :ULISN

'# e.,-:ia ie r '.-bN

0
;- >>=t examn, re ;DBUS".." " .'-'.'i-us

11011000001001
>>s run from trigger

11-83

•L " .. . >.._...... , - .- - ,.. . . ., . , . ._, .,....,.,_..,.*',.,'.,_.. .. .. -, _,* .* .,_



. ... .. . ..... .

trigger of signals2 by 2 repeot bKpt 'PHI2 eqi 1
>A: base 10

.,'.>A e>.anjine *PT-

3
.. # examine :F'HI2

1
>>#bose 2 -.

>4 eamine :FC-"

0I0 e ;-..3 ,- e :R>>- examine '%LTCKN
0

Lv'-::: e:.ocn, ine :FkW r
1

.* e.n, ine :L.IIN
0

S> OeAlalne :ASN

0
'>>4: ex'am, ne- : IBUS

11011000001001
I': run f rom trigger .

trigger of sJgnalsl by 1 r'epeat bKpt :PHI1 eql 1
'base 10

-:.4A exeaminre ;T
4

10

.....
7- l4 €bose2.

, ;l e--amire FC

0.'* e'.amine RLtWCKN"
0

.'4: examine :LDtSN

0

-- 4 exoine '#]SN
0

>>4. >:m e DBUS ..-.

11011000001001
:4 run froni trigger

trigger of signal.2 by 2 repeot bKpt :PHI2 eql 1
*:4 base 10
*'* exam e :T

4
*'-4 ex;amire :F-112

1

-4 bose 2
ex.-i to, ne *FC

10

H - 814



.'. exa uine :EITACKN

" >)-4. exa,3mine FRW
1 .7

- examine :LLISN "
1

) exami, ne "#UltSN.---..
.>4 exanine :ASN

1
1 S

>.>4 exa mine tD1BUS

1101 1000001001
.'# run from tTigger

simulAtion h, Ited by bKpt 3
(bKpt :T eql 0 after 'T eql 4 after :IR eql 0h3609)

1-

6e p

I-i-E -5

-: - .-. --. -..-



MOVE.W (A1),D2

trigger of signolsl by 1 repeot bRpt 'PHI1 eql 1
>>* bose 10
.->4 evonine *T

0
*,. examine 'PHII-

1
.- # bse 2
--4 examine: :FC

:>- ex.uine :*'1TACKN

'>* exam1 ine : FW

:'>, exanmine :LDSN

>:># examine :UESN

>'# exi,-n ine :A SN L .

1111111111111111

: >I> run fron, trigger
t0 trigger of signals2 by 2 repeat bKpt :FHI2 eql 1
-t bose 10
>4 ex>a,,ine *T

0

X*-# examine :PH,2

.':"€ base 2.

*" :.~:. examine :FI'ACKN

.;>4 exaimine :RW
exndi I DS

:.#:' ex:,:nir~e LDESN :::-

* > 4examine :UE'SN

.:> exonine :ASN

:>># examine :DBUS

:4 run fron, trigger.
trigger of signalsl by I repeat bKpt :F'HI1 eql 1

>4 base 10
>># examine OT

>.>4 -exanine F'HI1-

vd/* -. q -



101KI

1 >

>1 oose 2
>,tex.naine :FC_2.

*> examine :IITCKN

>> exan'rie :RW
1

*>> examine :LLISN
0

.>. examine *UESN
0

>>* examine :ASN
0

> examlne :raBUS
1111111111111111 -. 5

>> run from trigger
trigger of signals2 by 2 repeat bKpt F'HI2 eql 1

>># base 10

1
.># examine :F'HI '

1
>' base 2
>># examine #FC

10
x e n ine *:ITACKN

.:;. examine :RW

>>=4 ex ' ine OLIES-'
0 -

>>* exanine :UIISN
0

>4 exanine :ASN
0

>> examine :'BUS.1111111111111111 "l -

.>* run from trigger
trigger of signalsl by 1 repeat blpt. :PHI1 eql 1
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* ~* exQuiirie :T
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* ->4 exanne :FC
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> -. exanine :UDSN
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X,* examine :UIBUS
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trigger of signals2 by 2 repeat bKpt :FHI2 eql 1
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>>4 examine :T
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> * bose 2
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10
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1
>. *examine RW
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0
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>># examine :T

3
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.:.# examine :FC
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:>i examine :LDSN
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>># examine *ORW
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.biase 10

..- 4 examanine U-

4 exanmine : PH 2

'>base2
.>>4 examine FC

>$ ex.amine :1'TACKN

>>. e> anine :RW

1

'>- excamine :LISN

* exa aine TUI.ISN

*1 t

>" e..,anPinre :ASN
1Lr >. ex' nine UDL

~ **** *** ** ** . ** ** -* ** * * .* * * *. * *

. . . . .. . .:> ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



.- t exoniine :1BUS
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" >-* bose 10
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..4examiine UITACKN
1

:4ex-umine : LDW
1
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.: exomine :USN
0

>.>, exonine Ai' SN
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:*:. e,aniine UR-US

>1 run f rona tricjgE-r
trigger of sign~lc,2 by 2 repeat bKpt :FHI2 eqi 1
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>4* exiamine :FC
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."; examine Dt'BUS

.# run from, trigger
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>>* examine :ASN
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>>* examine :DECUS
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>>* examine :T
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># exan,ine :FC

1
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0
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1
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X >4 exanirie : IBUS
101010101010101
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>># examine : UL-SN
I
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* trigger of signals1 by 1 repeat bKpt :PHI1 eql 1
-.># bose 10
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1
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1
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>:.. examine :IT hClKN

1
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1
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0
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0
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0
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o>> # exan, ine :T

14 1
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0
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0
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0
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>>4 bose 2
->># examine :FC
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1
>># exan,mine :LSN.-

>€exami ,ne :LUDSN0

..:>t e'.o wine :ASN
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* exomine :T
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0
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100000000011

A-4 run fron, trigger
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0
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0
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i00000000011
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-- 4 exQndrie :PHI 2
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0
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0
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100000000011
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4
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4
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I
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1
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1
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-.> exoniine F'C
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1
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.t exmnine :FC

,>* examine :*LTACKN
1
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0
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S.' .: eximine PHII
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1
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1
*-.4 e xai ne :RW

>>:1 e ,amine :LDSN

* - 4 e.. -i umine :USN
0
ox us i ne, A
0

e ca e smine :1.BUS-

>> i.:,n, r, e IfIUS

1000000000000
>: r iun fron, trigger
trigger of signals2 by 2 repeat bKpt :*'iI2 eql I
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trigger of sigrlalsl by 1 repeut, bkpt :FHI1 eql 1
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0

tri gge r of signalsl by I P-preat bKpt :FHIl eqi I

>t:e.aomire :T
3

1
4 btase 2

.>4 exnlirie FC
10

- ex~uil -L'1ACKN
0

1
e x'amine :LLIr4

0

0
(0 .'> e)..lre : ASN

(0 0
-# C.aiflCn '#BUS

100111011010000
-4 un fron, trigger

tr igger of signal~s2 by 2 repeat bKpt :PHI2 eql 1
ba se 10

.4ex:amine I1

.>. examine P1H12
1

4buse 2
>># ex.unine *FC

10
-4 ex.r, i ngie DI 61CKNa

0
-' euii e :RW

0
#4 e x ni ne LJISN

0

0
>>4 examne 11 (U S

100111011010000
>:run froit trigger

4-2 18



trigger of signulsl by 1 repe,'.t bKpt :PHIl eql 1
>:> buse 10
-# ex a ine :T

4
-4 exa.mine :PHI1

10
S xaI b nase 2"

>4 exa inie FC

10
:*4 eXfairne :DTACKN

>># exa,'mine *.IiW -0

X> # e>;, aine :LEISN

0
:>->4 e;amwre :UASN..

0 -

-4 ex .oirie :DBUS
100111011010000

-.. run fron trigger
trigger of sigrw'As2 by 2 repet bKpt :PH12 eqi 1

:-># base 10
.'>4 examinie OT

4
.- • -( :>?.' e x a m i n e PF H 1 2 . .

I]

10
:>:>4* bcise 2 .- ]

:>. ex> n ine FCK.

10* .':>: exainne : I:RWctN
I

>' exaudulie :LDSN._.1-

>'-4 exminire :UISN
1, >4I ex'aline :UISN

* exo:nine :#ASN

*.' >t exUmiie :LUtUS
10011 1011010000

.>#;. rur, from trigger
trigger of signulsl by I repeat bKpt :F'HIl eql 1
.:.':::.# b~se 10
* t->* examine :T

9

*:>'. eXcnline :PHI1

:;4' base 2
* -> ex mine :FC

10

H-21 9

.:. - - .- **** .-:: .: -e. . :* .-. :' : . ** * .' -. *.-._.--_'_,-"- . . -".' ".,



.>:s eanurie:ITACKN

X-* euane '#RW

* .-:>sexahiine :LISN

* ~ >># exanine :UtaSr4

~:sexanlife *#%SN
1

>*run froma trigger
t rigjger of signcls2 by 2 repeat bKPt %IH12 eqi 1
>tbase 10

9

>:#exablire :PH12

)-)4s base 2

'D >>#- ex.Quirie !FC
10

4ex~auine *ORW

I

>#> exanife :UL'SN

>#exuindnfe :ASN
1

11lin1111111111

:~run front trigjger
trigger of signQal by 1 repeat bKpt :FPHIl eqi 1

b> abs & 10
4* ex.Qiire '#T

10

baset 2

10
.4exanire : I'TACtSN

- exo.ifle :RW

:4 e>.anie :L1E'IN

Iexaninife :Ui'se

.,.4 L.""Clairle :ASN



.:#examin~e MEEUS

.1>-4 run front trigger
*trigger of signals2 by 2 repeat bI'kpt :PH12 eqi I

>.-4 b~ase 10
x*exam~ine :T

10
* .- 4ex~amine :PHI2

.1> b s e 2
e x- -xa i n e :FC

10
.**exaine : DThCrKN

1
:,':>4 exouwine LLRW

1
",>4 examiine :LIISN

1
>>#-* exoonine :USN

* > Qeoiiine :S

* *>4run from, trigger

trigger of signcasl by 1 repeat bI'.pt :PHIi eqi 1
::-4 base 10

*e,,anane ~T

.4** - Xo.Qdine :FHI1
1

-1base2
e*> examinae !FC

10
.>'> e..Qni n e :tTgACKN

-4examiine :RW
1

e. exo.Qai ne : LLISl
I

* . '4examkline #utSN

4 e:> ex Q a rne :ASN

-;.*4 ex'ofliafe *. 'I1us

-.-** runi front trigger
trigger of Lignc~ls2 by 2 repe'at bKpt :FH12 eql 1

-4b-ase 10

* ->4 exain~re **PH12
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>>#base 2
>:>;t ex~aine *#FC

10
:-ex'amine !DTACNN~

-**examine :RW

::#exaaiine :LLISN

1

ex. Q III ln e :ASN
1

.;*examnine :LIBUS
S 1111111111111111

>4run fromi trigger
trigger of b-.igrnalsl by I. repe'at bKpt :FHIl eqi 1

*.4base 10
4examiine T

12
>.'4 examiine *#F'HII

-4 baise2
'4exirnine :FC

10
j (I *-.4 e. .niane :1DTAN

*.4examnre :RW

-4. ex.oniine :LL'SiN
0

j ~ 4examiine :IS
0

0
* :ex'amnie :LtBuS

:Arun frout trigger
trigger uf sign,Als-2 by 2 T-epeat bKpt :P*HI2" eqi 1

.>4 base 10e

12
* .-.- 4exausire :PHI2

1
ba bs e 2

* - -4exaine OFC

10
I-';# examonine :.IITACIhN

S4exemnine 'ORU

* .".:,;4 ex m i nr e :LL'SN

1 '- 2'



0
> examine UDSN

0
.>> examine :ASN

0
> exanine :rIBUS

>:> run fron, trigger
trigger of signalsl by 1 repeat bKpt :PHIl eql 1
>.:.' base 10
>>.a e.:mine :T

13
>>4 examine :FHI1

1
>># base 2
d>4 examine :FC

10
>>;# ex,,neTTCNam* x'uine :.LTACKN

I
* exam~ine **RW

1
-> ex m, ine :LDSN

0
>># examine :ULISN

0
4 e>x''ifne :U6SN0

1111111111111111- •i

>>* run from trigger
trigger of signals2 by 2 repeat bKpt *PHI2 eql 1
>** bose 10

> ex-amine ;T -

13
-4 exomine PFHI.

1

-'' base 2
> .' exom'ine :FC

10
X'># examne LIT ADTCKN

'4 eAol',dne :RW

>4 exain rie :LLSN
0

*:-4 e>l.i rin UDTSN
0

>-'4 e-'o oine *ASN
0

"-I exonne :;US E-""
1111111111111111

"--:>4 run fron, trigger
- trigger of signulsl by 1 repeot bKpt :F'HI1 eql I
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.>. - bose 10
e:> eatiine :T

14
* ex fine :PHI1

1
>'.# bose 2

* >. examine :FC
10> e>'in, ne tIlTACKN-''i.,

0
:>># examixne :RW

1

'4> e xani ne :LISN
0

>* examine :UIISN
0

x>4 ex i, ne :ASN
0

/> # ex i,-m ne :LiBUS
11011000000001

-- *run fron, trigger
trigger of signols2 by 2 repeot bKpt :PH12 eql 1
.*- bse 10

>4 examine :T
14

>:*exam~ine :FHI2

.>.>4 bose 2
>4 ex oine :FC

10>'i' examine :DTACKN- i

0
>' ex oine :RW

I
-4 exomine LUI"SN

0
.examnine :UDSN

> ># e>omine : ASN
0

> > 4 e x a' , r, e 6* I Ui-" S
11011000000001

>># run frot trigger

trigger of signalsi by 1 repeat bKpt :PHI1 eql 1

# I bose 10
#>4 e:xafmine T1"

-.4 exan,ine :FHI1

#.4 base 2
>4 exo mine #FC

10
># ex nine :D=TCKN
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0
>># exwine :RW

1

>># examine :LLISN
0

X.-# examine :UL'SN
0

'e>4 ex.Gatine tASN
0

>4# exa mine : DBUS

11011000000001
* run fro, trigger

trigger of signals2 by 2 repeat bKpt :F'HI2 eql 1
>.>4 base 10
"'>4 examine :T

15
*>4' exQmine #FH12

1
.>>4 base 2
.:::- examine :FC

10
:>4> e>amine :ITACKN

1

:>1 ex:amizne :LW ..1
'> exa nine :LDSNj i 1- -

.-.- ex :umine :ASN. .1 "
'.> e>:'.iaine :AlUS'

11011000000001

--.225



K ETST [Ilp (Al)

F' trigger of signalsl by 1 repeat bKpt :Pfi1 eql 1

K * b'ise 10 .-

.4 eanine :T
0

-. ex e:iine :PHIl

-4I bose 2

* exiamine :FC
10

'4exam~ine : L'TACK14

>4 examine :RW

. 4ex~anmirie :*LtISN

>4 exo.Qifbe uESN

I> ex'iuiine :LBSN

.>.,.4 1-r front trigger'
(0trigger of signais2 by 2 repeat b~pt FPH12 eql 1

.*-4 base 10
,>4 exam~ine **T

0
'4exandie :F'H12-

-4bcse 2
>4exansirie :FC

10

x# ex~amine D.1TACKN

--4e~n~ie RW

- e>xiaine : LISN

.. exomi ne~ :AEN

>4exou. in a 1IE-US

r4 ru r fTyCHI tr'igge~r
trigger of sign~alsi by 1 repeat bKpt. :PHI1 eql 1

-4base 10

.4 exon-auirte *FTl



>>4 base 2

e>'ai±ne :ITfiCKN

examine F :W

10

>.>;t examire LIISN
0

>># exauine :UI-N
0

># examine :ASN
0>> examine DBS

> * e>.,unine :DIFUs
11111111ii1111111

> run from trigger
trigger of signals2 by 2 repeat bKpt. :PHI2 eql 1
>. base 10
>> examine :T

1
X>14 examine PFHI12

1
>>I base 2
.>> examine :FC

10

S "> eomine # DiTACKIN
1

7> examine :LISN

'>:> e>aine : UISN]

* - 0

.>> examine :ASN-.-
0

'-" exainie IIUS

r> run from, trigger
trigger o.f signalsl by 1 repeut bKpt *PHI1 eql 1

4'> baQS e 10
>4 : e xwmlliie :T

1
.>> base 2

> ex .,ane :FC"
10 .

> exa.-mine :DTAxCKN "-

. -I examine :LSN-
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0
*". exanm ine :ULDSN

0
4 examine :OASN

0
-# exan,ine :E',BUS

>>4 run fron, trigger
trigger of signsils2 by 2 repeut. blpt 'F'H12 eql 1
.-- base 10

>>tex;,mine ,OT- .

2

>>4 ex.anine 'F*H12
1

'>4 base 2
. 4 examine OFC

10
--I exomine #DTACKN

1
>4 examine :RW

1

> . e: ,nine :LEVSN 5

0
*>I eximnne :U[SN

0
2>4 exsamine ;ASN

4. 0
>>4 exo.mine :f'IBUS

* . * run from trigger
trigger of signalsI by I repeat bKpt :PHI1 eqli I
*'* base 10
>4 exinire ,T

3

.- # exaiine :F'HI

1
- .- bease 2 "

)'4 examine :FC
10 S

X>4 exumine *qITCN

0
.# exumine :W .-.

1

.9.- 4 exQII1r,- LLIS

." exunine :LASN
0

' exa,,irne :AUSN
4>. exonine :iSN -"-

1101100000010I
'-.- run f'ru.m trigge- "
trigger of ,igna1s2 by 2 repeot bKpt :'HI2 e(1 .1

I- -, d

.................................... . . . . . .. . . . . . . .. . . . . .- " *"**"



:># bose 10
e> e,, [,i n e ;T

3
.>.> examine PHI2

.: bose 2
-4 exo ,irne :FC

>> # e ao in e 11T hCrN"
0

># e x.a o in e :RW

> exiinjine L11SN
0

.'# exuamine :ULSN
0

':<' * examiine : urSN
0

.::,> ex kIIine : DEs

11011000000010
l . run fro trigger
trigger of signolsl by 1 repeat bKpt :PHI1 eql I

4.- base 10
.'.> e ..awine :T"

4

* -4 exa wine :PHII

: bose 2
- e;oa, .ine "FC

10
- ex inne :DTACK""'

0
*e- *ugn RW

* &~'onine :LI'SN
0

4exainre :UrtSN
0

.'examine *OASN
0

11011000000010
r ru n from trigger

trigger of signa1s2 by 2 repeat bI~pt :OFHl12 eql 1
>.'4 base 10

* -.4 exonirie :T
-. 4

: v ex am i ri e PH 12
1

:" bu 0 ---

;-# emihlne :FC
10

)-#examilhne :DTSCN
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..4exuaife :RW
1

.-#exQnjife :LLISN

* -- 4 exeafline :ULSN

X,># ex~aine :E'E'US
11011000000010

>>#4 run front trigger
trigger of sigriaisl by 1. vepecaV bI'pt :F'HII eqi 1

-4base 10
>4exsamine *.T

74exiamine :Plill
1

4b'ose 2
>>-4 examnine *.FC

10
A eI xamine : 'TOCK(N

1
* 4examnea :LDSw

1
-4exaianre :.L~SN

exain :UESN

* .'.~# exiamine :S

1111111111111111
.. run from trigger

*trigger of signsalsd2 by 2 repeut bkpt :PHI2 eqi 1

.>*base 10
-4exaine T

*:exiamine NHi2
1

*-4base 2
.4exiaine :.FC

* .>* exiansine : jTACKA
I

.-- * examine *,RW

* >4 L -xndine :LL'SN

-exam~ine WDESN
1

.-.- 4 CinaL- :fSN

143



:>>s exaiuline :LIBUS
K11111111111111 -

K'>. run from trigger
trigger of signalsl by 1 repeat. bKpt F'HII eqli 1
.- base 10

* >4 exawine :T
6

>>4 exauine :PHI1
1

>4 base 2
#>> exain e :FC

1
IS>> exeam, ine :LTACKN

*.># examine UBS
1

>> eXeamine :LISN
0

* examne * UIzSN
1

.>4 examnine :OASN
0> exeirine -DLUS1111111111111111

*> run fron, trigger
trigger of signals2 by 2 repeat bKpt :PH12 eqI 1

w' ":::.# bose 10
.># exiamine :T

6
>>x. ea ns ine FH12

*:;.# bose 2
> exaai ne :FC

1
>>4 exan, ine :LTAuCKN

I:4 exiamine :RW
1

>.># exeanine : LILSN
0

> I ex'anine :UrISN

>. e,,nmine AP SN '

0
>>*1 examine :I':1LIS

1111111111111111..;

->> run from trigger
triyger of signmlsl by 1 repeut bKpt :PH1i eqI 1

, blase 10
* *4 ex'anirie 'T

7
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..>t* biase 2
*>I examine tFC

. .4 examnre :EITACiKN
1

.:-># exenine :RWL'"

*'>' e;,amine :LISN

L> e;..alline :USN

a:-:. e ,mine : S

0
*'-::.$examine :LBUS

:-. run fron, trigger
trigger of sigials2 by 2 repeat bKpt :PHI2 eql 1
.:-* base 10

exw,.irie *T
7

>>4 ex>anirie 'FH12
1

;:.;. base 2"
X>4 examirne :FC

>4 examine :DTACKN

..> exa lle ;KW

:-4 e>'Qmine :LIISN
0e 0, -a , ne # UIG

" '-4 exonmine :UE'SN "';

1
>'- examine :ASN

0
*'>I exai' ne :IBUS

1111111111111111
D : rur, fron, trigger
trigger of signals1 by I repeat bKpt :F'HIl eqi 1
-- base 10
-. ;-# e>amire :T

.-4 e anine :FHI1

>>. e.xamine :FC

1 L-.,awi eL-.,

- ', - t>xon, ire : lhTACIhr....

0
>>-l* exonlie :3 W

1
"." ;;;-4 e-xo,i ir~e :LbSN v

0 %
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#exomire :fUESN

>,"4s exanmine **ASN
0

>4exqane :11BUS
1111111101010101

~2run from1 trigger
triggjer of signeals2 by 2 repeot bKpt *#FH12 eq3. 1

4blase 10 -

-I exurmine, :H12
1

-4base 2
;-e)x.nine :rC

:sey.Qnine :E'DTACKN
0

>> 4 exonne :R~W
1

>4exam~ine :LDSN
S 0

> exo,,nline U'SN
1

::examnre :ASN
0

111111110101010i
-:run from, tr'igger

trigger of signais1 6y 1 repeut bKpt IFIII1 eqI 1
.4 blase 10
-I exam~ine :T

9
-1exanjine :PHI 1

4 base 2
>> -4 exou~ane :Fc

1
4 examine :E'TACIKN

0
-4 e4QImire RW

> > exantine : LDS~N
0

,-aexmine :UtIb'N

e-4 eimine :ASN
0

-- xantine :E'EUs
1111111101010101

4- run from trigger
*trigger of siynols2- by 2 repeoat bKpt :FHF12 eql 1
* 4 bease 10



* X>4 exiine :T
* * 9

4 e X(A no i ne PH 12
I

b a' ts e 2

>4ex-moine :rDTACKN

Iex~onine :RW

Sexiainre :LISN
1

X. -t exscoine :UI'SN

>># exunaiiie : ASN

.*4examine :L'EBUS
1111111101010101

>4 run fron, trigger
sinouloation halted by bKpt 3
(bKpt :T eqi 0 after :T eqi 9 -after **R eqi 0h0311)
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Illegal Instruction Exception

trigger of signialsi by 1 rcepeot bKpt '#PHI1 eql 1
*buse 10

>>'4 examine :T
0

*:::4 examin e :FH11
1

4 base 2
4 e>xuf% e :FC

10
:>>- e',.,ine : L.TACKN

1
.>> ex>ihine :RW

1
>-14 e>xawine :LDSN

1
: e-.anjine :UiDSN

-->4 exaiane ;ASN1::

-. ' examine :DBUS
1111111111111111...

x. exaa, ne :ABUS
'. 11 111111111111111111111

-'4 run fronm trigger
trigger of sigrcls2 by 2 repet LIpt :PHI2 eql 1
* .'4 base 10
.::.>t ex'amine :T

0
'-:4 e'amire :F'HI2

1.::::'#bose 2"-

:-1 exaujine :F'C
10
I0

:::-4 exanmine :',CW
1

: 4 exuamine :LDN•

* . 4 e ' aniile :LSN

:>:'4 excimine :UI US

:-.-# examine :*ABUS

100000000110
. -..- *::.- run from trigger

trigger of signalsl Li! 1 repeat bKpt :'PHI1 eql 1
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># base 10
>.u examine Ti

1
>>- exwine ;PHIl

1
>>. bose 2

-4examine FrC
10

>.I a exandne :LITACKN
1

-4; exuaine RW
1

>>4 examine LEISN
0

*."A; eXIA'iine :ULSN
0

.-.># exn,ine :ASN
0

>-.4 examine : DB4US

> x exa, i ne :ABUS
100000000110

i>* run fro,, trigger
trigger of sigroIls2 by 2 repeat bkpt :PH12 eql 1
>1 base 10
" >>.t e,.nine 'T

1> examine :F'H12

-4exanine *PI11
10

> 4. bose 2.-.'

..4 examnine : FTCN10
-'4 ex':iine :L'TACI<N

examine :RW

0
e- exami n e :#uL'SN

0
A> examine :ASN

0
>- examine :UDUS

1111111111111111

ex.. ex tirtine :ABUS
100000000110

>: run front trigger
tTigyer of signalsi by 1 repent bKpt :FHII eql 1
*:. bose 10

- -' exaine "1

I .
+.+. - - > - * ev:'al ilne PFHI1 " +

lp.-.- .'c



*:4; base 2
>># exomine :FC

10
:>.: e.:,aimine 'DTACKN

.-. * examine :W"--

0
>.4 ex',g ie LDSN

0
Aex amiine AS14

0
. ex-amiine LIBUS

1111111111111111
> .-K># e.onine :AE'US

100000000110
. run from trigger

trigger of signals2 by 2 repeat bKpt *FH12 eq' 1
";->4 base 10
X;'# exa mine :T

2

*;-t ex'amiine PFH 12
> examine IF'H21

* 1; b,.ase 2
-. 4> e'.'ine :FC

:.: examine 'DTAChIKH

:". e.:n, ine :RW

ex. a ii.1rine :L,°SN
0

::. examine LLISN
0

m e.:anine '.ASN
0

>:;' , 1 n e *. DBUS" "

::. Qemine BAE4US

100000000110
4 run from trigger

trigger of signasl by 1 repeat bKpt :F'I..III eq I 1
)->t base 10

-:- exanmine *T

*E, X .1n ine ;F H 11

* -. base .2"

' x exam ine 'FC
10

' e>,xaine ; DITACKN
0

H-23
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II
.-.- exofline ;RW

1

> ex nA.re :LITSN
0

>-4 exanine :UItSN
0

> exctnne :ASN
0

.>* 4ex.a fine :IEU-
0

..- examine :jDUS
100000000110

> run fron, triggir
trigger of signals2 by 2 repeot bKpt :PH12 eql 1

* > base 10
>>4 e xonine T3

> examine F'HI2
1

S>> base 2
> ex'amine #FC

10
..> excnnre :DTACKN

0
.,.,. ex-'nshrie :RW

-< 1

j ( > e x aimiin e LLIGN
0

.>>4 examine IUIISN

0
i >4I exanine :ASN

0

> ,.> e x. l ji rle DB1US
0

>I ex'adrane :ABUS
100000000110

.. >> run front trigger
trigger of signals1 by lrepeat bkpt %PHI1 eql 1

>4 base 10
.- I ex nirite :T

4

>> exuine : FHI 1

> b,sbse 2
4>. exam ne :FC

10
">4 examine :FTACiN

0
"*.A. e.,'anline *#RW

1
X,;# e:saniriv :LDS~N

0
*.exeamine :UI'SN

H-2
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0
-- I exanine :ASN

0
* * exadaiwe :hBUS:

0
> examine :*ABUS-i-]

100000000110
# run front trigger

trigger of sigr.als2 by 2 repeat bKpt :PHI2 eql 1
>>I base 10 It

"> e'-andiie :T -

4
>>4 examirie :PHI2

I
.. bese 2

> *- ex ,irse :FC 0
10

'-I exansine :#'TACKN

# examile :'W

: -4 ex'ansine **LrISN

# exaiie :OULISN

4 examnine :ASN

I ,
.'.-* ex' n,ine :LEBsN!e ,afi i *Di

0
xamnI ' ne :ABUS

100000000110
>.>4 run from trigger..
trigger of signalsl by 1 repeat bKpt :PHIl eql 1
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trigger of siynals2 by 2 repeat bl:pt :PHI2 eqli 1....

: base 10
*:: - exunairse : T

25
.e 4 x cas mine : FI12

H-260
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',1>> base 2
.:>>e examine *FC101 .. i_

.exam~ine LITACKN

x.om.ine :RW

>> exaine :LASN
0

:4. excaniine :UnSN
0

'>4 examine ADSs

1111111111i111111

>># examine :AEBUS
1000

">4 run frow trigger
trigger of signals1 by 1 repeat bKpt :PHI1 eql 1
.>:. base 10

:examine :T
26

;>4> exafiirle P HI 1

iK.4 base 2
># examine :FC

101
4r> exmine :IThCKN

:/.4 ex.aii.lflC :RW1

.. examine :LLISN
0

>># examine ;UOSN
0

'- >-4 exmine :ASN

0
"->> examine LI'BUS

1111111111111111

7> examire :APUS
1000

* .-' ruf fron, trigger
trigger of tignals2 bY 2 repeat bKpt .F'H1 eql 26'-1.4€ buse 10 "

> eQn, ine 7T26

.4 ex;anirie :PH12
°'" 1

"> base 2
:-. exaine :FC

101
>::- exaiiine :I'TACI\N

'- }{~-261"'---
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:>># examine :RW

>I> examine :LE'SN
0

->" examine :U]bSN
0

.>:>* examine :ASN
0

:>:> examire :LDBUS

.e.# exaimine :ABUS
1000

:.> run f ron. trigger
trigger of signolsl by I repeot bKpt tFHI1 eql 1

:>:> bose 10
:':#examine *T

27

.>>4 exoaine F'HI1
1

.:. bose 2

># examine *FC
101

>:> exmonaiie 0:1'TACKN
0

.> examine :RW
1

:,.> exoair~e :LltE;Nl I .. :>:>*I e>xolmaine :LUDSN ._
0

X>~~~~~ # .QmineUE

0":'- :..:> e xaomine ; h6N ":

O># exoirie ALt-US

1000
>:> run f ron, trigger
trigger of sigrals2 by 2 repeat bKpt :FH12 eql 1

'> bose 10
x. eaonie :T

27

:;:> ; exonine :FHI2

::4 boase 2
">> exonmine 'FC

101
:4 exonine # .LTACKN

0

1

.; ex, ,irse LDSN
0

X .4 exi ine :UDSN

H.-262
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0
'>t examine :ASN

0
AI >.>*t ex'.k, lne ]iE4US

>> i--..utin
0

S:>> exaniine :AECUS
1000

.># run fron, trigger
trigger of signalsl by 1 vepeat bI~pt :PHI1 eql I
>:># base 10

> ea na ine i

28
>4 examine :PHI1

1
>># bease 2

.> exami ne "FrC

101

.,>># ex'amine :DTACKN
0

>># exan nine : RW
1

>:>* ex'amine :LIISN
0

x. exat ine :UIISN

00

>. -4 ex'anine SN-

"-. :>:-s ex;Qn ne :PHU5"--

e 0s 2

>: um enine fBUS.

01

>:4 examine*:rUw

1000
:> run f ron, trigger .-.'

trigger of signals2 by 2 repeat bl'pt :F'H12 eql 1

• " >>.#base 10

"-:> examine :T"'-'" ~28 "'-'
'.' examine :PHI2 '':"

:>€base 2

> examine :FC
101

>:iexamine IITA CKN .::.

">4 examine :RW"'"

1

.>.>4 examine 'OLDSN :--

0
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S># examine "AbUS
1000

*>4 run fronm trigger
trigger of signalsl by 1 repeat bKpt :PHI1 eql 1
>::' base 10

*> e xns & ne ,T

1-,-eamine -I I.-

-'.# base 2
>* examine :FC

101
"t exanine LITACKN -

1
>># examine *RW

:>:>* e>.an|'ine :LE'SN
1

'<>1 exn,ine :UDSN
1

>#I e.-anine ;ASN
1

>>texamine :])1BUS.•
1111111111111111

:># ex mnine :ABUS11111111111111111111111 - :.

>4 run from trigger
tTigger of sig,ii.s2 by 2 repeat bKpt :PH12 eql 1
:>># base 10 ::'..

..># examine :T ""')9
:>:># exvamine PH 121 ."-'-

1

:'-> 4base 2
'' e xamine :FC

K 101
p. > e x-a nl re ; ITACKN

1

X>4 e>amine ,:RW

>*- euankine LDtSN

>:>t exiamine :UISN

1
>.*examine :ABS

*,,' examine :ABLIS
1001

>4 run from trigger
trigger of signhasl by 1 repeat bKpt :FH1l Lql 1 ..

>4 base 10

! -2614
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>>. exciaine :T
30

:,-> #exag b. e 2 H1

>>4 e>amine :FC
101

* .- .4exiamine :IDTACKN
1

'4examhine *#RWS
0

74examine :LUDSN
0.'->* examine :F-SN

0>>* examine :DTUN.

,.> examiine :*ALuS
1001

.,>* run f ront trigger
trigger of signLS2 by 2 repeat bKpt :PH2 eq 1
X>4 b'ase 10
:> e;,anine T

30

baise 2
> ex.amine :UFC

101
* .->$ exa tine :L11 ACIA

..'.A exansine #'RW
1

>> t ex.amine :LIISN
0

> .4examine *UiSN
0exa g>o, in r U, S e
0X'14 ex-amine : ASN

>> e>xr, ire ;:lUS"' '

'> e sine "ABUS

1001
.>:-i run from trigger :-1
trigger of sigr alsl by 1 repeot bKpt :PHI1 eql 1

> bse 10
>4 examine :T

31

°.-aoin PHI 1%

- a bse 2
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> ex'auine :FC
101

>.. * em,,iine :ITACKN
1

>>4 examine :RW
1

examine LrSN
0

>>4 exanire :UDISN
0

>>t examine ASN
0

>>- examine :niUS.-
1111111111111111""

># examine :ABUS
1001

> .run from trigger
trigger of signls2 by 2 repeat bKpt :F'H12 eql 1

> b.:,se 10
>># exansine :T

31

. b s e 2..

> :'* examine :FC
101

(--? ::*> ex-amine :TACKN.-"
1

>>- examine :RW

7->4 exianine :LEISN
0

; ;:+ examine :UISN .. :

0
:>4 e.un;)mlne :ASN

0

*>> ex,-amine :DBUS

S>. eY-ine :AEBUS
1001

1>4 run froni trigger
trigger of signalsl by 1 vepe-at bKpt :FHI1 eqli

>4 bcase 10
->4 exsamine :T

32
-- 4 ex,'iine :PHI1

.->>base2
>4 eamine FC.

101
>:.- exanine .LTACKN

*>.>: e,.iHh.raie :RW

11-266
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0

0
>1:examine ALSN

0
. e>,aiine :Ir US

0
.> exaine IABUS

1001
>>* run froi triggjer
trigger of signals2 b 2 repea bKpt :PH12 cql 1
- 4 base 10
*>> ex an, i ne ;T

32
.>4 examine PH12

1

.. t> base 2
>> ex'amiine :FC

101
>># ex nine :'TACKN

0
> texam'ine :RW "/

>4 exami~ne :L[;SN....

0
- examine :L1DSN

00

e . an f n e eSN e

.>* ex.aimine TBUS

- -#bue

,.::: e'iaine TFCBU

1001

ru> n f ro,, triggeri:
trigger of" signaisl. by 1 repeat bKpt 4#FHI1 eql 1

)(: base *10

;'>4 e>amine IT
33

i,;texamine P-HI11.

* ~>* e.-,ine *FC
101

4;]. e x-ani ne 11 T A CK N"".].

0
"" )> e taiihine RFW .,'-

S;, t exn, irne LLSN i

0....... e...,.ir.e .U.SN.-.......
" " ~~0 '='

'--26"-%



* 4 examine :ASN
0

,k>t examine U IBUS
0

*.;*> exanine :*ABUS
1001

:>.::' run from trigger
trigger of signils2 by 2 repeat bKpt :FH12 eqli

*;.'>4 base 10
>I examine :1*

33
.. examine :PH12

1
4># base 2
4 exan, ine "FC

101
4:>: examaine : 11TACKN

1
*).>f excamine RW

1
-'>' examine :LLiSN

1
.;.>4: exainhirbe *UItSI

1

1.
Ill ]>]'t exa,,inre ,IfiBUS

0
:-)4 ex'anine :hiBUS

1001
.".# run fronm trigger
trigger of signalsl by 1 repeat bKpt :PHI1 eqli 1
>::'# base 10
:. exam, ine :T

34
*'-' examine :F'H1,

* base 2
: exantine :FC

-' -;' e--.,.,,i.e :'TPACkN
1

..I extanine :RW
1

>€ ex'anir,e :LIISN

<*:4 e>anire :UIISN

;-4 examine :fASN
1

.'. examine :BUS-

.' exsamne :ABUS

7.... . . . . .
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:>:>4. run frow trigger
trigger of signol.2 by 2 repe'at bKpt :F'HI2 eql 1
.>*-* base 10
"'>> examine :T

34
>$exam.ine PH'F-I2

-I base 2
.>t e; tmirie :FC

110
1

.,Z4. exa nine :RW

L-- 1

>>.4 exanine :UISN

-I exantine !ASN

>>4 eX,,fiine "BUS
_-- >>$exa:mine :DBUS "

0
'>." run fron, trigger
trigger of signals3 by I i'epesat bKpt :PHI1 eql 1 "
[:> base 10

, ex mine ;T
35

.- > e.~ine FI-,. 1

a bse
- examine :FC

110
-> ex'amine :111ACKN

.;->I; ex-,1ine :RW
1

- ex a .int : LISN
0

-I 1 e..ai ne :UISN -

0
- -# " e>I, ir'e :fSN

0> 4 e.., a , i i ie 1 I( U -"

"-. ~e a> R>,I, i 1)e .ADUS

0
1.- 4 run from trigger
triyger of signals2 by 2 repeat bKpt #F*HI2 eql I

.. -# bese 10
.4 examine ,T

•. . . . . . . -. '



35
-.A examine oFHI

>)4 base 2-
*>.: exanine :rc

110
;>":exaadine MAI'CKIN ,..

>>r examinke * W u-

1
>-4 e>:wine :LDSN

0
'. ex dnine :UIISN

0
.>4 exalhne :ASN

0
> exomine :DBUS

>>'e.awi n e A BUS
O"

>># run from trigger
trigger o' sigrolsl by 1 repeat bIpt :PHI1 eql I
>1 base 10

>>.- ex'wine :T
36> examine PFH I I ;'

1
• ;::-:'# base 21

110
*>>4 examine IItCKN---'

1
> 4 ex'w:ine LLISN

0

::., examine :ASN

<-4 ex~ahIine :* DBUS

:-..># examine : ABUS
0

: run from trigger

trigger of signsals2 by 2 repeat bKpt :F*HI2 qi 1
:-4 tcase 10

*Iexiiie *T
36

... e. mlle :F'2h 12
i e 21

* L-;:.m ne :FC

. . .- . . .* * . . * .~ . . . . .



110
e>* ex ami n e :['TACKN

>:sexanjine :RW

**exam~ine :Lt'SN
0

.exonilne :U1SN
0

-e~anine :ASN
0

4examiine :DBrUS

S*$examsine :AEBUS
0

>>.t run fromi trigger
trigger of signialsi- b) 1 repeat bKpt :P*HI1 eqi 1

.4 base 10
* .> examilne :T

:1exaotine :FHIl
1

>4base 2

110
*.#exonioine *#'TACtKN

.. Iex'am~ine :RW
1

* I. excigairoe :4LISN
0

* Iexamiine :UISN
0

**exam~ine :ASN
0

'4ex'amine L1IBus
0

.. 4examinre **A1-US

00
.,1run fT'OfiY triggeT'

tricjger of signials2 L, 2 repeut blpt :OPI'2' eqi 1
*4base 10
* examine *#I

37

-4examiine :.F'Hl2 S

* 4 base 2
Aex'ansine :FC

110
*'-4ex'wiine : 'TmCK*N

>,>4 examine #RW



*- -- - . .. . .• .

pi

> ex'amine **LDSN ;:

0
l-># exniine ;UEISN

0
->4 exQuiine :1SN

0> examine Il=BUS ... :

:>A. exeanine :AIBUS
0

>> run from trigge.
trigger of signlsl by I repeat blkpt :F*H11 eql 1

... # base 10
> e.afnline :

. .- examnine TFPHll

1
># bese 2

.:- exmnine !FC
110

.4 ex'amine :EL'TACKN
0

- examine :RW
1

">4 e'.a n ine :LESN
0

Ow '>> 4 exanine :UISN
0';..4 ez',ln ne :A SN -.-

K 0.

->4' examine AE US
0

>> I run frrow trigger
trigger of signals2 by 2 repeat bKpt :F'H12 eql 1

. base 10

> exan ine :"
38

1~ 1

base 2
4> exam .ine :F'H2

110> x> .e ffline IlFC N,

>> exnmine :LlISN
1

t4 ex.aoine :ASN

-1-27?
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.K4examnine :DE'IUS
0

>>4 exeamline 'AEIUS
0

V- r un froma trigger
trigger of sigriulsl by 1 repeaat b~pt Fi-JII eqi 1

>.> 4 buQs e 10
.- :*exane, *T

39

.b ase 2

.,:> > exansine *FUSC'

110
>:exeamine :i'TACKN

1
>>* exaire :RW

.># examine :LEISN
1

>>4 exarine :U-SN

>::. examine :APN

1 -

e:. Qbosine -US

~> ex amine :FBL-.
0

r . un fromn trigger
trigger of signais2 by d2 repeQt b~pt :9PHI12 eqi 1

> oase 10

"-> exami.:ne *.I't

39

1 - :> exami ne PUH 12.

.- # buse 2
>> exon ine .UFC

110
> exmuirne ITACK(N

> ex 0a'i- .: .-

; ex'amine L'I2 ..

1"-

>>4 examine F:U S.

* >i ex'aine :A1' S
1

- 4 ~.~nair-e:i'E.]

111111111111111

''I l''I 11111111111111111111111 :!:.
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>># run f rom trigger
trigger of signalsl by 1 repeat bKpt :FHI1 eqI 1

>,># base 10

>># examine :T
40

>4 examine :F'H11

4;:" b Qs e 2 T''L

.>>t examine :FC
110

>>- exuairie :LITACN

1
>>4 exanine :LDSN

1
>>t exQanine AUSN1

:' ex:omine "P, S

1111111111111111

>>4 examine :AIBUS

.> .># run fron. triggcer
trigger of sigtials2 by 2 repeat bKpt :FH12 eqI 1
>:>4 bease 10
:>>t examine :T

40
>.>t exnine :PHI2.

.>.'t base 2 ". .
> ex Q n ne :FC -

110
.e'. obasne :'TACKN

A:4 exAmine * RW "'-'

.- exnaine ;LISN

> e:..:uaine :UDSN

exomile :AS"

. examine LIBUS

* -- examine :ABUS"

.::: run from trigger
simulation h.lted by bkpt 3
kbKpt :T eqI 0 after :T eqI 40 after :IR eql Oh4ufc)
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Address Error Exception

p

trigger of' signals! by 1 repeat bKpt :PHI1 eqI 1
"> base 10

* e;:nmine :T
0

:". exa.mine :PHI1 - -
1 p

> base 2
-€ examine #FC

10
-> examine :DTACKN

1
'>>4 exQasine :RW S.

1
>.4 examine :LE'SN

1
>4: exa iine :UIISN

1
.>:>' examine :ASN .

>>V exansine #L'IBUS

>:># run fron trigger
4- * trigger of signckls2 by 2 repeat bkpt. :PHI2 eql 1

'>- base 10
>. examine :T

0
> ex,-,mirne :F'H12

1
:'.> base 2 .
>># e;aeaine *FC

10

->4 exumine "[iThCKN

. examine :RW

:.:-* exunmine :LLSN

:>>* ex>nline :ULISN

.>># ex nmine *ASN1 I

. ex ,ine :IIBUS

.> run from, trigger
trigger of signalsl by 1 repeat bKpt PHI1 eql 1
.># bose 10
4. examine *T

>>4 examine :PH11

1-275
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- .-. -

.. base 2
e.- exomine :FC

10
-. : ex-amine .ToCKN

" .>= e>amine :RW

+' examine :LISNS 0
>.>: ex u,ine :WULISr

0
..>: exmine ASN

0
>:> exan, ne :DUS

-* run fron, trigger
trigger of signals2 by 2 repeat bKpt :FH12 eql 1
>>-l base 10

->> exansine *T

:;:=texamine :F'H12 .-

:.-It base 2-'"*.> exoujine :FC-
10

re:># exoaine IDTCKN

1

* .> examine LDSN"

0
'1.;4 exan ine :UIISN

0
> exanine :ASN

0
#., ex.u.ine :raIUS

1111111111111111
.- >i run frona trigger
trigger of signalsl by 1 repeut bKpt :Pill1 eql 1

,. :::. base 10
" >- exa nine ;T ""'"

2
":' ~~ #-> exunine WFHI1 "

base 2
*.-'>examine :FC

10
>>: ex'an,ine :LI1tCKN

1e x.. at e i n e :F;W- +-

:4. examine LEISN

"-: }-? 76
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""> exaoine :UDSN
0

>>* examine ASN
0

: e a ine **DBUS...-:

.. run fy-ono trigger
trigger of signals2 by 2 repeat bKpt :PH12 eql 1

.>":4 base 10
>.# e>,anine :T

2:: examine 'OPI2

:.:: - bose 2
:>'> examine :FC

10

:>:;- exoamvine :IETACKN

>:># ex>auine :LI.SN
0

.>>4 examine UIGN
0

.- examine :*ASN
0

.*> -- eQ.opine :DB1US1111111111111111"- "

>>.4 run frou trigger
trigger of signalil by 1 repeat bKpt :PHI1 eqI I

> base 10
-:># ex> atine :"

3

:>:4 exaumine :PHI1
1

:>># bose 2
>.>4 exii.rtne :FC

10

>:> exafmline ,t'TACKN
0
o;e># e nine :UE'b

X1-1.4 exa mine *.LU.SN .'-.

0

>:4 ex'aaline :ASN
0

>.> excApirie : ,BUS
100111001110001

-:-* run from, trigger

trigger of signals2 by 2 repeat bKpt :FPHI2 eql 1

1D-2 (7
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>' blase 10

3
>># ex oine :PHI2

>4 base 2
)$ exomine :FC

10
>># examine 1'TfiCKN

0
>># exomine :RW

1 "

:.:* exomine :LI'SN
0

:>>* exomine *USN
0

>4examinel IASN
0

7>4 exanine :L'BUS
100111001110001

~ >> run from trigger
trigger of signolsl by 1 repeat bKpt :FHII eql 1
*.:. base 10

* >.-* examine :T
4

* € examine :PHI1

1
. base 2

. ->€examine :FC
10

>4 examine :"TACKN
0

.'-'? eamine :RW
I - "

" 4 ex-amine :LLISN
0

>> 4 examine :Ut'SN
0

># exu kiin e :ASN
0

>># exane : DBUS
100111001110001

:.>. run f rom trigger
trigger of signals2 by 2 repeat bKpt :FI12 eql I

' base 10
.:>. examine :I

4

:>.# exeamine #F'H12
1

)'#> bose 2
.>4 examine :FC 7-."

-... >.. exam,ine #1TTACKN

hi-2'78
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>>4*: examRine *ORW1"

.># examizine :LISr

X'4 examine *ULISN

.>>4 ex'aiine !USN1

>:> exanine **DBUS
100111001110001

'; run fron, trigger
trigger of signhasl by I repealt bKpt :FHI1 eqI 1
".".4 base 10

> exanmfine :'T
5

> # e xamine :PHI1
1

># base 2
" .I. ex'nine ;FC

10
>>- ex'an ine :TACN

>, ex nne :RW

.>># exainai.e :LE'SN-

>. exainine :UDS-

* >4 examine :*ASN

>> exo.infine :D1BUS

X ># run fron, trigger
trigger of signals2 by 2 repeat bKpt !PHI2 eql 1

:># base 10
.:>4. exQm1ne :T

5

) eamn, ine :PHI2

-I ba se 2
X>4 ex>a iire :FC

- ; exaNine :111ACKN

">4 .eu Aine RW ..

":.1 exwnsine :LISN

1-;.k# e;.,rnine :Ut'SH

'-" > exsamine :ASN

P-279

:.. . . . . . . . . . . . . . . . ... . ... ...£_ > ' ' ~ -- . . .. . '



># examine :UBUS
1111111111111111 ---.

->4 run from trigger
trigger of signolsl by 1 repeot bKpt :PHI1 eql 1

>. base 10
:> examine *T

6
>4 examine AlFH11

.; base 2
> examine :FC

',>4 exoaline :['TACKN

;>> examine :RW
o p .

.,>t exami, ne ;LDS N

>>4 excinane :ULISN

>>4 examine :ASN
0

.- 4 examine :tIE'US

. run from trigger
trigger of signols2 by 2 repeat bKpt :PHI2 eql 1

.1 bose 10
-4 exoanirie T

6
>>- examine :PH12

4 .b> bose 2

>>4 examine :FC
1

XI* examine UITACKN

> e--Qnsine 'RW
0

>># ex n ine :LDSN

---I- vx~nmire ULt 3N

I>4 exnsine :ASN
0

>4. eQ une ;DIIUS
101010101010101

>>I run from trigger
trigger of signlsl by 1 repeat bKpt :FHl1 eql 1

>>4 base 10
eI ex -is in e ~T

7 L
X># examnine :THlI

8* * -.
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"' base 2
:: e.'imine :FC'

':-* e.raine :DTACKN

->4 e>xamine RW"
0

-.-$I exomine :LDSN

;.4.I e>=an, ne :UIISN
0

::->t e. a ,ne :ASN
0

:.># e.,.ansne ;DRUS
101010101010101

-run from trigger
trigger of' signals2 by'2 repeat bKpt :FPH12 eql 1

>:>. base 10
->. examine #T

7
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>> ex.Qmaire :PHI 1

1
baLse 2

:: ex nine :F"c
101

> >4 e xs, mine :DTACKN
0

4 examine *RW
0

-A exanirne :LISN-

0
::' e>u'nline :UL'SN

0
: examine :fiSN

0
4 exii. ine LI .BUS

0

.4 r un fron, 'rigge~r
trigger of signals2 by 2 repeat bKpt :PHI2 eql 1

:4 base 10

- e' nine :T
41

'"A examine :PHI2 .

1 b'se 2
-4 .# exan' FC

101
"'-.' enii e :1ITi.-CI N

• }]~1-322"".'



0
># examine :#RW

0
.:> exu1,ine :LFSN

0

.>: examine :UItSN
0

:>* e-anirne :ASN
0

>*- exandine "BUS
0

. . run from trigger
trigger of sigriusl by 1 repeat bKpt :PHIl eql 1
.:::' base 10
>:- ex, a, ir, e :T

42
4 exanmine :PHI1

base 2
> 4 examine "FC

101
>> e>amine :IDTACKN

0
>-4 examine :FW

0
>> * e.a.ine :LDc'N

0":'11 :<.>* e>,.unre :UL.Si4

0
- examine " B-

0
*~;eaminL :'~u

0

- Tu n from trigger
trigger of signais2 by 2 repeat bRpt :rH12 eql 1

" base 10
> -*exiamine :T

42
>>4 examine :FH-112

1
'.>41 base 2
>>4. e;.,amine :FC

101
" ; xa exasinre : DTACKN-

1
>:::.4 e>. iine :RW-..

0
>4 examire :LtISN

4> ex':,amine :UEISN

.:::. ex amine 'ASN.'

23<
-oI

.. .. .... -.- '. .. .. .. . .. .. .
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:..>; examine :DBUS
0

"' run from trigger
trigger of signQlsi by 1 repe-t bKpt :PHl1 eql 1

:<:*base 10
.".>4 exonine "T

43

>>- boas e 2

-. ; *exQmine :FC
101

- extamine :R'ThCKN
1

.~:~exQntine 'ORW
1

>-4 exomine :LISNC• 1

1 '">>4 ex;amine U11SN

11 "
).*examiine :DBuS

0
X-> run froo, trigger
trigger of signals2 by 2 repeat bKpt *PF-I2 eql 1

. base 10

e exeandne *T43 -1
-.4 exoamine :PHI2

:;.' bose 2
>>t examine F'C

101 A
.# exnine :EITACKN

1

>.>* ex ine :rRW
1

<>4 examine :LLSN
1

: # exonime :UPSN
1

~:sexaone :ASiN

X-# ex'anine DtaBUS

.>>4 run fron trigger
trigger of sigrialsl by 1 repeat bKpt :F'HI1 ecl I

#> bose 10
.4 exah ine :T

44

># examnine :PHI 1

1

- ~~~. ... .. -.-.-....... .-...... .......... ,................................... .... , ... .......... .. ... .



-. 1;- - -

> . exanine :FC
101

>>4 e' nine :[TmCKN
1

:.*:. e-'n, ine :RW

*.~-# e;'umine :LUISN
0

.- ex.uaine UDSN
0

* examine ASN
0

.. e,-a fitne :DBUS

>. run from trigger P
trigger of signals2 by 2 repeat bKpt :PH12 eql 1

>>4 base 10
.>.>- exa mine :T*

44

'.>4 exo-mine :FH121 5

.4 base 2
>4 examine :FC

101

-4 examine :'TCKN".-
1 

- --

4 '.4 examine : RW1 "

.>' examine :LIISN
0

>>4 examine :Ut'SN
05-

* * exa ine :#ASN
0

.4 exanine :LIPUS
1111111111111111 . '

.;>4 run froffi trigger
trigger of signals1 by 1 repeat blpt :F'HI1 eq]. I
*..4 b'se 10

45.- -

.'.;4 exanine :PHI1""
1

-'4 base 2 p
*>.># ex>'mine *FC

101
4 e>.:nmine : 1'TACKN

1
*> > examine :rLW

1 31 .
.. >:::- e>n ine :L1'!SN .;;

0

" -. .7

* a p



>># exanine :UDSN
0

;-# examine :ASN
0

>-# examine :nBUS

>:>4 run from trigger
trigger of signIals2 by 2 repeat bKpt :'PHI2 eql 1
>> base 10
>I examnine *T

45

>4 examine :PFHI2
1

>.>i base 2
>: exanine :FC

101
,e># exan,fine :[0TACKN-

1
->* exaa ine *RW

1
S>:- ex-aine :LE'SN

0
>># examine UriItN

0
.. excimine :ASN

0
(0 .:> exanine :E'FUS

1111111311111111
>>4 run from trigger
trigger of signals1 by 3. repeat bKpt :F'HII eql 1

:: base 10

>> e,.aniine : T
46

-;4 examine ;*-iHlI
1

>> base 2
:-> exanine :FC

101
;>> examine *Tl*CKN

0
,-4 examine *RW

1
.:>t examine :LDSN

0

.4> examine :UriSN
0

>4 examine :ASN
0

>. # examine :t'iBUS
0

4:>4 run fron trigger
trigger of signals2 by 2 repeQt bl.pt :F'H12 eql 1
A""' base 10

h - 26
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. . ... . . .

.>> examine :T
* . 46

S>:> examine *F'H12
1

>># bose 2

.>;. examine :FC
101

> . a uhi, rie II D ACKN

0
>:.# ex'aaline :Rw

1
Yt1 e>. anine :*LDSN

0
' exQ mine :UL'SN

0
X.>4 examnine :*ASN

0
*W>,4 ex'amne :E'IUS

0
-4 run front trigger

trigger of signalsl by I repeot bKpt :F'HI1 eql 1
'-:>* base 10
: $ examine :T .

47

S>. examuine :PHI1
1

>4 bose 2
># exon, ne FC

101
> exansine I lIACIKN

0

1
) -4 e:'anine :LUSN

0
:>.4 examnle UlISN

0
'. exomtne :ASN

0
: ex0 mine :ID:US

0
::.4 run f rom trigger
trigger of signrols2 by 2 repeat bKpt :FH12 eql 1

>>4 bose 10

#4 exantine :T
47

* 4 exsamine FH11

1

L >:::. €bas e 2 ''

-'.- ,-4 examnine .FC""

~~101 .
ii~i . .::'4 ex:amine : II CKN Li

i ~H-327 ".



.:>> examine RW
1

>>4 examine :LDSN

>.# ex'amine :UISN
1

>' exa,,mine :ASN1

A>> e>.amine :1BUS
0

> run fron, trigger
trigger of signalsl by 1 repeat bkpt "PHI1 eql 1
>.:4 base 10
>>4 exQuiine T

48
:>:>$examine :FPHI1

1

>4 base 2
>.> e-.amine :FC

101
-> examine : DTACKN

1
>># exomine :RW

1

w>. examine :LDSN

L 1
.::4 ex:imine UIISN "

- exam~ine :t.SN
>i€e>:,nine DIBUS i7,

> run front trigger
trigger of signals2 by 2 repeat bKpt. :FHI2 eql I

$ base 10
.>4. exuamine :T

48
.4 examine *FH12

I
>>4 bose 2
>I examine :FC

101
> examine :ITACKN

1
>:-4 examlne :RW

1
>4 ex mline :LIISN

- e4 exao ne :UDSN
1

- -: ex in re :*#SN

"' :.*>.# e xlm e *DBUS

"-32e

.. . ........ ..... . . . . *.,.****'. . .
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::>> run fron, trigger
trigger of signalsl by 1 repeat bKpt :PHI1 eql 1
>:'>4 base 10

>:>s examine *T
49

>:#exam~ine F.H11

'. base 2 ""

.>4 examine *FC
101

4># e x a line :Il ACKN
1

)>> exanmine *RW
1

1>:> exramnine :LDSN
0

* 1 e-:.-.adne ULISN
0

>>4 examine :AbN
0

. :.> exanine :DEUS

-# run from trigger
trigger of signals2 by 2 T-epeot bKpt :PH12 eql 1
'.'. bose 10

49
."A: examnine PFH 1

>># b e 2.-.

>># exonine tFC

101
* >4 examine :bTCKN .--

.,-.># examoine ORW
1

>->4 exomine :LI'SN
0

>4 examine :UlSN -.

0

>.# e>amine ASN
0

:>># examine : LIBUS

>'* run from trigger
trigger of signisl by I repeot blpt :PHal eql 1

..- bose 10
.;,.4 ex~antin T 'OT

50

>:4 eXanine :PHI1

S .>>4 bose 2

1 -_ 2.



:>4 examine "FC

101
S (

'.:>* ext, ine :DTACKN

>A: ex> mine :RW

-4 excamine :LI'SN
K 0

>># ex'amine :UI'SN
0

X>4 ex>,mine NNSN
0

X'>4 exanine :DBUS
1111111111111111

>:># run from trigger
trigger of signals2 by 2 repeat bKpt :F'HI2 eql 1
>:>* base 10
.,.- examine :T

50
>> examine PHI2

1
:> base 2
>># exanine :FC

101
>> 4 exmine :1ACKN

1

I it, e.,ne :RW

>4 exonuine ~~S
0

)* exanmine UISN
0

>- examine :ASN
0

>4 e x.,ire :DECUS

.>>4 run fron, trigger
trigger of signalsl by I repeat bKpt :PHI1 eql 1
X*1 base 10
.'4 exaonine :T

51

':-.> b se
->I examine :FC

101>:=te/auine :BTACKN '"-

0
.>'. exomnne :RW

e: .exaa, in e :LLISN
0

.= e>iniiie :UDSN"

H3 30
....................
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0
>>* exanine :ASN

0
>># ex.amine :t'BUS

10000001000000
:>.* run from trigger
trigger of signals2 by 2 repeat bkpt :PHI2 eql I
>># base 10
.>)4 exoamine :T

51

>:. ex 'ine :PHI2
1

>>4 base 2
:- e:.nne ;FC

101
>* examine :EITACKN

0
'>4 examine :RW

1
:>4 examine :LDSN

0
>> exa, ine :UDSN

0>># exanine *TSN
0

.>:># exa nne :IBUS
10000001000000

ff ->> Y -i> un f ronm trigger -
trigger of signolsl by 1 repeat bKpt :PHI1 eql 1

>'4- base 10
>># exnine :T,

52 "

>:># exo mine F"HI 1
1:>>* base 2 !i

.>># examine :FC
101

:>. examine :UITACKN
0

:.#exami ne :RW

.># e>xwine LDSN
0

> ex:amine :UDSN

.4 examn, re ;ASN
0

:.:*.4 e>amine :DBUS
10000001000000

:.-4 run fron, trigger
trigger of signals2 by 2 repeat bKpt :F'HI2 eql 1
-- •># base 10
>>4 exanine IT

H-331
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52. >># examine OFPH12 '

1
># base 2

>> e>xmine :FC
101

>>4 examnire ;ITACKN
1

>>4 ex'anmhne ;RW
1

* 4 ex'amine :L[ISN
1

e;owine :ulSN
1

>>4 exonilne :ASN
1

* exeamine :IrwUS
10000001000000

>-*.- run from trigger
trigger of signals1 by 1 repeat bKpt :FIHI1 eql 1
.>- base 10

*ex:amine :T
53

.>> e'r,,aine :FPHI-

1
.->* base 2

.>* exasine :FC
101

>.>4 ex'amine :t'TACKN

>>4 examine #RW 1 t. - .

X>>4 exat ine :LE'SN
1

e4 exianine :UISN

> .4examine :ASN
I

>>-.# exa nine :IBUS

>. T'1n frons trigger
trigger of signQa1-2 by 2 repe-at bl:,pt "H'2 eqi 1:- base 10

e> ex ame :T -
53

*,-*eamine :PH12

:~-base 2
> examine :FC

110
-> exanine :ETACKN

.> exasine "RW

H-332
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:>># e>aanjine : UI'SN
1

>:>* exam~ine *9hSN
1

>:*examine :11E4US.

. r u un fromw trigger
trigger' Of .ignia1sl by 1repea~t bKpt :FPHIl eqi 1

*bease 10
..*examine *.T

54

.,A- examiane :FHIlj

".> base 2

110
*exyrnjiie : EITACKN

R : sexamrvine **RW

0

(S. 0
e> tla~e fiSN

0
,texamine :ttiUS

-Irui frTOD# trigger
trigger of sign~la1,2 by 2 repe~at bKpt tPF12 eqi 1

ktblase 10
~:.*e>;anine ~T

54

4 examiuine PHJ I
1

:~base 2
Iexamuine :FC

110
4- exausire 1;T A C KN

4' examt~ine F;W

4 e c.Qmine :LI'SN
0

-bex-.'iie *ASN
0

H-333



:-..>t run front trigger
trigger of signlsl by 1 reperat bKpt :PHI1 eql 1
.- # base 10
--> examine :T

/ 55

e- eQ nine :PHI1

-. .. base 2
4 examine FC

110
> examine :DTACKN

1
*'. 4examine :RW

1

.>4 examrine :LI'SN
m0 0

e:> eani ne UtISN
0

'>4 examine :ASN
0

>># examine :DEBUS
1111111111111111

:'. run front trigger
trigger of signrols2 by 2 repeot bKpt :PH12 eql 1
:"# base 10
. examine :T

55--

S(. -e# ex.anire PH12
1 "

- bse 2

# exan|ine :FC
110

, :;':>t e>xan, ne :LITACKN ""

.;-4 exam~ine R~W
1

> ::4 e nine LLISN
0

-' ex>nine :ULISN
0

.I examine :ASN
0

-- I examine :IBUS
1111111111111111

'-4 run front trigger
trigger of signQIsl by I repeat bKpt :F'HIi eq] 1

-4 base 10

- - ex.# Ixmine :T
56

-4 ex uine :PHl1
1

. *.. ase 2
.4 . -. .oQnine :-C

l;-334
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110
;>4 ex'amine :LTACKN

0
>>* ex'mine :RW

1
X>4- exomine :LISN

0
- examine ;ULISN .... "

0
:4 exai.ine : hGN

0
.>.*, examline : BcUS;

101100010001111
'>* run from trigger

trigger of signals2 by 2 repeat bKpt :FH12 eql 1
>> bose 10

- exonine T
56

- '4 e>omine :FH12
1

I'> bose 2
>4 exomine ;FC

110
-- 4 e;aine IWIACKN

0
I-- e>oaine :RW

0
X4 e> nine UISN

0
..4e..aiie~

> e-;omine I N"

>-4 exomine 1l)BUS
101100010001111

>>4 run fron, trigger"
t.rigger of signolsl by 1 repeat bKpt :F'HII eql 1
*::>4 bose 10

- exomine :T
57

-:'4 e-amine PH I.

:..-' bose 2
4 exo, mi ne :tFC

110
# ex nine :IISTCKN

-.- * exaimine :LISN
0-. ""~ ~ 4 xa: m> i, eo,,no E UISN.! il
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>:># examine :ASN
0

>";>> examine :DBUS
101100010001111

::.>* run from trigger
trigger of signals2 by 2 repeat bKpt :FH12 eql 1

b anse 10

-> examine :F'HI2

1
* :> base 2

e . x- e> n i n L. FC
110

>>4 exiaoine : ITACI(N
1

4 examine :RW
1

>> ex>amine LDSN
1

>># examine :UDSN
1

>>4 examine :ASN
1

>>* examine EIEUS
101100010001111

..> *run from trigger
trigger of signalsl by I repeat DKpt :PHI1 eqI 1

b"' lase 10

;. e>ianOine T

> examine F'HI11

*.'4 base 2
>4 e>amine :FC

110
-4 exantine :tTACKN

1
>>4 exnaine RW

1
4. ev..mine :LISN

I
>4 exalmine ;ASN

I
-4 examine :BECUS

4 run fro, trigger
trigger of signals2 by 2 repesla bKpt :PHI2 eqI 1

4 base 10
-4 examine :1

B-336
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* - .
. ..

>>-* e>amine :PH12

:.. balse 2
. ex'amine FC

110

>>lA ex'amine :DITACKN

• 1
# e. a mine RW

1
*. ex'Lnir-e :ULISN

>> exunire USN

1

>> ex.anile :DEUS
1111111111111111

>>1 run fronm trigger
trigger of signalsl by 1 repeat bKpt :PHIl eql 1

># base 10
>>* e-.cmine *T

59
x e-a m ine :F'HI1

1

7.>* base 2
>4 ex'amine :FC

110
i { " > e>',a ,ine TACKN

:-.,am~ine *R-o" 1

"> e>.amine ULI N
1

>- eXQMine :ULSN
1

--9 e'anliine :fDSN
1

>- ex;Oalirie :IBEUS
I 1111111111111111

>>A run fron, trigger
tiloger of signols2 by 2 repeat bKpt :FH12 eql I

- '. base 10
> exaiine "T

59

> examine :FHI2
1 .

-. examine :FC
110

:;-. exQnlne UITACKN
1

---> ex nne RW
1

H-337 ::
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e ca exiian e t L 11S N

* 1ex'ai~rie, :OULISN
I

1111113 111111111
r run f rol, t T-:(jge r

F.iu I ic1 o~n h,:, ted b y b p t 3
(blp t~ :1 L'cql 0 QfteT' :T eql 59 after : IR: ecl Ot,32c.1)



Appendix I: MC68000 CDL Models

The CDL descriptions for each of the modeled MC68000

Instructions or exception sequences appear in this

appendix. They are:

CDL Model Page

1. MOVE.W Dl,D2 1-3

2. MOVE.W DI, (Al) 1-4

3. MOVE.L Dl,Al 1-5

4. !OVE.W Dl,(Al)+ 1-6

5. MOVE.W D1,04(A1) I-B

£6. MOVE.W Dl,04(A1,D7) 1-12

7. MOVE.W D1,$2004 1-15

8. MOVE.W Al,D3 1-18

9. MOVE.W (Al),D2 1-19

10. FOVE.W (Al)+,D6 1-21

11. MOVE.W -(A1),D4 1-23

12. MOVE.W 04(Al) ,D1 1-25

13. MOVE.W 04(A1,D7),D2 1-28

14. MOVE.W $2004,D5 1-31

15. MOVE.W $2004,$2008 1-34

16. MOVE.W #$5555,D1 1-39

17. JMP (AO) 1-41

18. AflD.W D3,D5 1-43

19. BEQ START 1-44

20. BTST D1,(A1) 1-47



21. ILLEGAL INSTRUCTION EXCEPTION 1-49

22. ADDRESS ERROR EXCEPTION 1-55

1-2



C~Lrl*K(O/"P(I)/ RW<-i, ADENABLE<-', DBENABLE<-3,
IALUS<-PC, IDBUS<-D1(LWORD)

/ctr1lK(O>*P(2)/' A4DENABLE<-., EXABUF(-IABUS,
FC(MODE)(-SR(MODE), FC(SPACE)<-2,
K<-Qountupk, D2(LWORD)(-IDBUS,
SR(CARRY)(-O, Sk(OVER)<-O, SR(ZERO)(-O,

IF(D2 (LWORD )-8)TH-N (SR(ZERO) (-1

/ctrl1*--(2)*?(i )/ IF(DTACKa4-J)THE(.T<-cQountupT)

/c tr1*K (2)*-?(2) 'T(-countupT

/ctri1-K(3)*P(1)/ IF(DTACKNa.1)THEN(T<-councdnT)

(i/c rr 1 -;K(3)*P(2)/ EXD1SUF<-DBUS, K<-countupk

/ztl*(..)*(1)/ PFR<-EXDBUF

PC( -PCadd2



/ctrl1.K(O)*P(1)/ RW(-1, ADENA51LE(-O, DBENABLE<-O, IABUS<-PC

* /ctr1*K(C)*(2)' ADENABLE<-t, EXABUF<-IABUS,
FC(MODE)(-SR(MODE), FC(SPACE)<-2i
T<-countupT

/c r lv-4(1) 'P (d')/ T<-countupT

/ctrl*K(2)*P(1) / IF(DTACKN=O)TIHEN(T<-countupT)

/etrl*K(2)*P(2)/ T<-countupT

/ctr1*K(3)*P(1 )/ IF(DTACKN-I)THEN(T<-countdnT)

/ctrl*K(3)*P(2)/ EXDBUF<-DBUS, T(-countupT

/ctrl*K(4)*P(1)/ PFR<-EXDBUF

Ictrl*K(4)*P(2)/ ASN-1, LDSN(-1, UDSN(-1, T(-countupT

*/otrr-..K(5)*P(1)/ ADENABLE<-O, DBENABLE(-O, IABUS<-Al, RW<-.

Ictrl*K(5)*]?(2)/ ADENABLE<-1, EXABUF<-IABUS,
FC(MODE)('-SiR(MODE), FC('SPACE)<-1,
IDBUS<-D1(LWORD), T<-countupT

* /~tr*K(>:Pt)/ASN<-O, RW(-O, EXDBUF<-IDBUS,
SR(CARRY)<-O, SR(OVER)(-O, SR(ZERO)<-O,
SR(NEG)<-O

/ctr1*K(6)--F(2)/ IF(EXDBUF-O)THEN(SR(ZERO)<-1),
DBUS< -EXDBUF ,DBENABLE(-1, T<-countupT

/cr1rlK(7)>,P(1)/ IF(DTACKN-O)THEN(T(-countupT),
IF(EXDBUF(15)-1 )THEN(SR(NEG)<-1),
UDSN<-O ,LDSN<-O)

* /ctrl*K(7)*P(2)/ T<-countupT

/ctrl*K(6)*'P(1 )/ IF(DTACKN-1)T'ii(T<-countdnT)

*/ctr1*K(8>*P(2),/ T<-co,;.ntupT

/cetrl*K(9)*P(1)/

/etrl*K(%9)*P(2)/ UDSN(-1. LDSN<-1, ASN<-1, IR<-PFR,
PC(-PCadd2, T<-O



/c~rl~Q):P~)/RW<-1,ADENABLE(-O, $be-in read cycle
DBENABLE<-Q, (prefetch), place
IABUS\--PC, data from D1 to
IDBUS<-Dl internal data bus

/crlYK(O>P(2)/ ADENABLE<-l, $move data from
EX.ABUF(-IABUS, internal data bus
FC(MODE)<-SR(MODE), into Al) clear
FC(SPACE)(-2, .flags
T<-countupT,
Al(-IDBUS,
SR(CARRY)<-O,
SR(OVER)<-O,
SR(ZERO) (-0,
SR(NEG)<-0

/c~rl~Ki)P~)/ASN<-0,LDSN(-0, $check for zero'
UDSN<-0,
DbENABLE< -1,

IF(Al-O)THEN

/ctrl*.K(l).'-P(2)/ T<-countupT, $check for negative .-

(SR(REG)'<-l)

/CLrl*K(2)*P(l)/ IF(DTACKN=0)THENL
(T<-cocuntupT)

*/c tr1 -K (2 ~(2) T<-counitupT

/c tr 11K (3>Pl, 1 F(DTACKN-l)THEN

(T(-countdnT)

*/ctrI*K(3>:?(2)/ EXDBUF<-DBUS,

T<-countupT

/ctrl*K(4>:?P(2)/ A&zN<-l,LDSN<-l, $reset T, increment
UUSN(-l,PC<-PCadd2, PC, transfer next
IR<-PrR,T<-0 instruction to IR,

end of read cycle
and instruction
execution



/ctrl*K(O)*P(1)/ RW(-1,ADENABLE<-O, $begin read cycle
DBENA.BLE<-O, (prefetch)
IABUS< -PC

/ctrl*K(O)*P(2)/ ADENABLE<-1,
EXABUF(-IAB2S,
FC(MODE)<-SR(MODE),
FC(SPACE)(-2,
T<-coun tupT

UDSN<-O,

DBENABLE< -1

/etrl*K(1)*P(2)/ T<-countupT

/ctrl*K(2)*P(1)/ IF(DTACK&N-O)THEN
(T< -coun tupT)

/ctrl*K(2)*P(2)/ T<-c-ountupT

/ctrl*K(3)--P(1)/ IF(DTACKN1I)THEN
(T<-countdnT)

/ctrl*K(3>*P("')/ EXDBrJF<-DBUS,
T<-counitupT

/cetrl*K(4)*P(1)"/ PFR<-EXDBUF

Ictrl*K(4)*P(2)/ ASN<'-1,LDSN<-1, $end of read cycle
UDSN(-1,
T( -coun tupT

/cetrl*K(5)*"P(1)/ RW(-1,IABUS<-A1, $begin write cycle
ADENABLE<-O, (move data)
DBENABLE <-0

/etrl*K(5)*P(2)/ IDBUS<-D1(LWORD), $get data from D1
EXABLJF<-IABUS,
ADENABLE< -1,
FC( MODE) (-SR (MODE )
FC(SPACE)<-1,
T( -couttupT



74 7 7

/ctrl*K(6)*P(1)/ RW<-O,ASN<-O, $clear flags
EXDBUF<-IDBUS,
SR(CARRY) <-0,
SR(OVER)(-O,
SR(ZERO)<-O,
SR(NEG) (-O

Ictrl*K(6)*P(2)/ DBUS(-EXDBJF, $check for zero
DBENABLE <-1,
IF (EXDBUF-O)TIE

T<-countupT

/etrl*K(7)*P(1)/ LDSN<-O,LDSN<-O, $check for negative
IF(PTACKN-O)THEN

(T<-countU T)a
IF(EXDBLJF(15 ) -1TH

(SR(NEG)<-l)

/ctr3*K(7)*P(2)/ T(-countupT

fe/cetrl*K(8)*P(1)/ IF(DTACYN-1)THEN
(T<-countdnT)

/ctrl*K(8)*P(2)/ T<-countupTL

/etrl*K(9)*P(1)/ A1(-Aladd2 $incrernent Al

/ctrl*K(9)*P(2)/ ASN<-1,UDSN<a1, $end of write cycle

LDSt4<-1,T(-countupT



p7

j/crl*(O>*P(1)/ RW<-l,ADEINABLE<-O, begin read cycle
DBENAIBLE(-O, (extension word
IABUS(-PC fetch)

/ctr~t(O-P(2)/ ADENABLE<-1,
EXABUF(-IABUS,

* FC(MODE)(-SR(MODE),
FC(SPACE)<-2,
T(-coun tupT

r UDSN'<-O,
DBENABLE<-1

/ctrl*.K(2)*P(I)/ IF(DTACKN'=O)THEN

(T<-coun tupT)

/ctrl*K(2')*P(2)/ T<-countupT

/crrl*K(3)*?(I)/ IF(DTACKN-1)THEN

07T 
-coun tdnT)

/etrlV.K(3),-P(2)/ EX~BhIF<-DBUS,
T< -coun rupT

/ctr~K(>;P1)/DISREG(LWORD)(-EXDBUF,
j IF(EXDhUF(15>'l)THEN "store displace~ment

(DISREG(HWORD)(- in register DISREG
65535)ELSE and sign extend to

(DISREG(HWORD)<-O) 32 bits

/ctl~R(4)P(/AScN(-1,LDSN<-1, end of read cycle
* UDSN<-l ,PC<-PCadd2,

T<-countupT,
DISRiEG-DISREGaddA1% $add address

register contents
to displacement

*/c-trl-cI(5)*P(1)/ RtI;-,ADEiNABLE<-O, $begin read cycle
DbF.NABLE<-O, (prefctch)
IAIIUS<-?C

p EXABUF<-IABUS,
FC(MODE)(-SR(LIODE),
FC(SPACE) (-2,
T< -coun tupT



/cr1l-K(6)*'(1)/ ASN<-O,LDSN<-O,
LJDSN(-O,
DBENABLE( -

/ctrlcK(6)*P(2)/ T<-couricupT

/ctrl1*K(7>-.P(1)/ IF(DTAC1.N-O)THEN
(T<-countupT)

/ctrl*K(7)*P(2)/ T<-countupT

/ctrl*cK(8)*P(1)/ IF(DTACKNu1)THEN
('<-countdnT)

/Qtrl*K(8)*P(2)/ EXDBUF<-DBUS,
T(-coun tupT

/ctrl*K(9)*P(1)/ PFR(-EXDBUF

/ctrl*K(9)*P(2)/ ASN<-1,LDSN(-1, $end of read cycle
UDSN (-1,
T<-countupT

J.-r0K1)*() RW(%-1JABUS(-DISREG $begirt write cycle
ADEt1A6LE<-O, (store data at
DI3EtNAfLE<O address in DISREG)

£X)ABUF(-IABUS,
ADENABLEN-1,
FC(IIODE)<-SR(MODE),
FC(SPACE)(-1,
T( -coun tupT

EXDBUF<-IDbUS,
SR(CAiRRY)<-O,
SR(OVER)<-O,
SR(ZERO)(-O,
SR(NEG)(-O

/cLrl*K(11>)'?(2')/ DBUS<-EKDBUF,
DbENABLE<-1,
IF(EXDBUF-O )THEN
(SR(ZERO)<-1),

T<-coun tupT



/ctrl*K(12)*P(1)/ LDSN(-O,LDSN(-O,
IF(DTACKN-O )THEN

(T<-countupT
IF(EXDBUF(1 5)-I. THEN

(SR(NEG)<-1)

/ctrl*K(12)*P(2)/ T<-countupT

/ctrl*K(13)*P(1)/ IF(DTACKN-1)THEN
(T<-countdnT)

/ctrl*K(13)*P(2)/' T(-countupT

Ic tr 1*K( 14)*( 1)1

/etrl*K(14)*P(2)/ ASN(-i,UDSN<-1, end of write cycle
LDSN(-i ,T<-O,
LR<-PFR,
PC(-PCadd2



/c-trlk.'K(O>'*P(1)/ RW<-1,ADENABLE<-O, $begin read cycle
DBENAELE(-O, (extension word
IABUS-?-C fetch)

/t rI K (CO>'-P( ADENAbLE<-i,

FC(r1ODE)<-SR(14ODE),

T<-coun tupT

U DSN<(-0,

DBENABLE( -1

/ctrl*K(l)*P(2)/ T<-countupT

/ctrl*K(2')*P(1)/ IF(OTACKN=0)THEN
(T(-countupT)

/ctrl*K(l.)r?(2)/ T(-countupT

/ctrl*K(3)*P(l)/ IF(DTACKN"1)THEN
j-4 (T'<-countdnT)

/C Lrl-.K (3)-.'P() EXDBUF<-DBUS,
T<-coun tupT

/c~tl*K4>~P1)/DISRE%^(LWORD)(-EXADBUF,
IF(EXI~bUF(7)=1)T~IEN $s~ore displacement

(DISREG(HWORD)<- in register DISREC
65535)ELSE and sign extend

(DISREC(HWORD)<-0) the lower 8 bits

/ctr~K(>~P2)/ASN- , DSN-1,$end of read cycle
UDSN<-1 ,PC(-?Cadd2,
T(-countupT,
DISREG(8-15)(-
-DISREG(16-23)

/-trl*K(5).>P(l)/ DI REG(-DISREGaddAl $add contents of Al
to DISREG

/ctrl" .(5)*P(2'/ T<-countupT, $add low order word
DISREG<-DISREGadd of index register

D7(LWQRD) to DISREG

/ctl~Z6>~P~)/ IF(D7(15)a-l)TKEN $add sign extended
(DlSREG'<-DISREGadd part of index

(FFO0bex)) reg-ister to DISREG



/etr I*K(6>P2) T(-countupT

/ctrP:K(7>P(1)/ RW(-1,ADENABLE(<-O, $begin read cycle
DBENABLE<-O, (prefetch)
It'B US < -PC

/ctrI*K'(7)*P(2)/ ADENA'BLE<-1,
EXABUF(-IABUS,
FC(MQDE)<-SR(MODE),
FC(SPACE) (-2,
T<-coun~tupT

/ctrl*K(6)*?(1)/ ASN<-O,LDSN<-O,
UDSN<-O,
DBENABLE(-1

/ctr1lkK(8)*-'P(2)/ T(-countupT

/ctrl*K(9>':P(1)/ IF(DTACKN-O)THEN
(T(-coun tupT)

/ctrl4--(9)--P(2)/ T<-countupT

( -coun tdnT)

/c~rP 0 -"P./ EXDBUF<-DBUS,
T(-coun LupT

/ct1~K11.P()/ASN(-1,LDSN<-l, $end of read cycle
UDS1N(-1,
T<-countupT

/ct1~Z12>~?()/RW<-l,IAbUIS(-DISREG $be~in write cycle
ADENABLE(-O, (store dat.& at

D~.E'4ABE(-Oaddress in DISREG)

/ctr~K~l)*P()/ DbUS<-D1(LW3RD),
EXABUF<-IABUS, .

ADENABLE<-1,
FC(tIODE)<-SR(MODE),
FC(SPACE)(-1,
T<-countupT



/ctr1lK(13)*P(1)/ RW<-O,ASN<-O, clear flags
EXDBUF<-IDBUS,
SR(CARRY)<-O,
SR(OVER)<-O,
SR(ZERO)<-O,
SR(NEG)<-O

/ctrl*K(13)*.P(2)/ DBUS(-EXDBUF, $check for zero
DBENABLE<-1
IF(EXDBtJF-O 5THEN

(SR(ZERO)<-1),
T<-countupT

/ctrl*K(14)*P(1)/ UDSN<-O,LDSN<-O, $check for negative
IF( DTACKN-O )THEN

(T<-countupT
IF(EXDBUF (15 ) T1{EN

/ctrl*K(14)*kP(2)/ T<-countupT

/ctrl*K(15)*P(1)/ IF(DTACKN-1)THEN
(T<-countdnT)

/cetrl*K(l15)*P(2)/ T(-c-ountupT

/ctrl*K (16)*( 1)1

/ctrl*K(16)*?(2)/ ASN<-l,EJDSN(-1, $end of write cycle
LDSN(-1 ,T<-O,
IR<-PFR,
PC(-PCadd2



/ctrJ.*K(O)*P(1)/ RW<-l,ADENABLE<-O, begin read cycle
DBENABLE<-O, (extension word
IABUS<-PC fetch)

/ctrl*K(O>:?(2)/ ADENABLE<-1,
* EX.ABUF<-IABUS,

FC(MODE)<-SR(MODE),
FC (SPACM) <- 2,
T<-coun tupT

/ctrl*K(1)*P(1)/ ASN(-O,LDSN(-O,
UDSN(-Q,
DBENABLE< -1

/ctrl*K(2)*P(1)/ IF(DTACKN-O)THEN

(T<-coun tupT)

/ctrl*K(2)*P(2)/ T<-c-ountupT

/ctrl*K(3)*P(1)/ IF(DTACKN=1)THEN
(T<-couitdnT)

/ctrl*K(3)-P(2)/ EXDBUF<-DBUS,
T( -coun tupT

/ttrl*K(4)*P(." )/ DISREC(LWORD)(-EXADBUF,
IF(EXDBUF(15)1I)THEN $store 16 bit

(DISREG(HWORD)<- address in DISREG
65535)ELSE and sign extend to

(DISREG(HWORD)<-O) 32 bits

/etrl*K(4)*P(2)/ AS!N<-1,LDSN<-l, $end of read cycl~e
UDSN<-1 ,PC<-PCadd2,
T1<-countupT

/ctrl*K(5)*P(1)/ RW(-1,ADENABLE(-O, $begin read cycle
DBENABLE<-O, (pref etch)
IABUS(-PC

/ctrl*K(5)*P(2)/ ADENABLE(-1,
EXABUF(-IABUS,
FC(MODE)<-SR(MODE),
FC(SPACE)<-2,
T< -coun tupT



UDSN<-O,

DBENABLE< -1

/ctrl;'i(K(6)*P(2)/ T<-countupT

*/ctrl-'.K(7)*P(1)/ IF(DTACK.N-O)THEN
(T'<-countupT)

Icrl*K(7)*P(2u)/ T<-countupT

(< -countdnT)

T( -coun tupT

/ctrl*K(9)*:P(1)/ PFR\'-EXDBUF

/ctrV.K(9)*P(2)/ ASN(-1,LDSN(-1, $end of read cycle
IJDSN<-1,
T<-countupT

/ctrl*K(iO)*P(1)/ RW<-1,IABUS<-DISREG $begin write cycle
ADENABLE<-O, (store data at
DBENABLE<-O address in DISREC)

EXABUF(-IABUS,
ADENABLE<-1,
FC(MODE)<-SR(MODE),
FC(SPACE)<-1,
T(-countupT

/c trlP.K (11 )"P(1) RW<-O,ASNk-O, $clear flags
EXDBUF<-IDBUS,
S1R(CARRY)\<-O,
SR(OVER)<-O,
SR(ZERO)<-O,
SR(NEG)(-O

/ctrl*-K(11>,-P(2)/ DBUS<-EXDBUF, $--hec~k for zero
DBENABLE< -1
IF(EXDBUF-OSTHEN

(SR(ZERO)<-1),
T< -coun tupT

/ctrl1*'K(12)*P(1)/ UDSN<-O,LDSN<-O, $check for negative
IF(DTACKN-O )THEN

(T<-countupT),
IF(EXDBUF (15 )abl)THEN

(SR(NEG)<-1)



/etrl*K(l2)*4'(2)/ T<-countupT

(T<-coun tdnT)

/c~rlK(13)P(2)/ T(-countupT

/ctrl*K(14)*P(1)/2

,ctrl*.-K(14)*?(2')/ ASN<-1,UDSN(-1, $enid of write cycle
LDSN<-1 ,T<-C',
IR(-PFR,
PC<-PCadd2



/ctr4(()*P1)/RW(-1,ADENABLE<-O, 4 begin read cycle
DBE.NABLE(-O, (prefetch), place
IABUS(-PC, data from Al1 to
IDBUS<-A1(LWO{D) internal data bus

/ctrJli((O) *'P(2)/ ADEN~ABLE<-1, move data from
EXABUF(-IABUS, interrial data bus
FC(tIODE)(-SR(LIODE), into D3, clear
FC(SPACE)(-2, flags
T< -coun tupT,
D3(LWORD)<-IDBUS,
SR(CARRY)(-O,
SR(OVER)<-O,
SR(ZERO)<-O,
SR(NEG)<-O

/ccrl*K~(1)*P(1)/ ASN<-O,LDSN<-O, $check for zero
UDSN<-O,
DBENABLE<-l
IF(W3(LWORD S-O)THEN

/c~rb~(1*P()/T(-cciuntupT, $check for negative-

IF(D3(!5)-1)THEN

/ctrl.4~(F )*(. / IDACKNi-O )THEN
(T<-CQUntupT)

/ctr1-'.K(2)*P(2)/ T<-countupT

(T<-countdnT)

a/rl1cK(3>P 21, EXDBUF<-DBUS,
T( -countupT

/crlK(4).'.?2)/ ASN<-l,LDSN<-l, reset T, incremnent
UDSU(-1,PC<-PCaddl, PC, transfer next
IR<-PFR,T(-C instruction to IR,

end of read cycle
and instruction
execution



/ctr1*K(O>a-P(I)/ RW<-1,ADENA16LE(-O, $begin read cycle
DBENABLE(-O, (prefetch)
IA13US< -PC

/ctrl'KO) (2/ ADENABLE<-1,
EX.ABUF(-IABUS,
FC(MODE)<-SR(MODE),
FC(SPACE)(-2,
T<-COUnLupT

UDSN<-O,
DBENABLE (-1

/etrl*K(1)*P(2)/ T<-c-ountupT

/ctrl*K(2)*.P(1)/ IF(DTACKN-O)THEN
(T(-countupT)

/c-trl-K(2)*P(2)/ T<-couitupT

/ctrl'I((3>)cP(1)/ IF(DTACKN-1)THEN
(T<-QountdnT)

/crrl*..K(3)*:P(2)/ EXDBLIF<-DBUS,
T< -coun tupT

/crr~K(y~P1)/PFR<-EX"DBUF

/ctrr1*.K(4.)*P(2)/ ASN\'-1,LDSN<-1, erid of read cycle,
UDSNC-1,?C<-PCadd2, increment PC
T<-CoUIitupT

//ctrl~l.K(5)*P(l)/ RW(-l,ADENABLE<-O, bagin read cycle
DBENABLE<-O, (fetch data)
IABUS(-A1

/ctrl*K(5)*P(2)/ ADENABLE(-1, $set function codes
EXABUF<-IABUS, to user data mode,
FC(MODE)<-SR(MODE), clear flags
£C(SPACE)<-1,
T<-countupT,
SR(CARRY<-O,
Su(OVEI.O<-Q,
SR(ZERO)<-O,
SR(NEG)\,-O



/c-trl*K(6)*P(1)/ ASN<(-O,LDSN<-O,
UDSN<I-O,
DBENABLE <-1

/ctrl*K(6)*P(2)/ T<-countupT

/etrl*K(7)*P(1)/ IF(DTACKN-O)THEN

(T< -coun tupT)

/ctrl*K(7)*P(2)/ T<-countupT

/etrl*K(8>CP(1)/ IF(DTACKN-1)THEN
(T<-countdnT)

/ctrl*K(8)*P('2)/ EXDBUF(-DBUS, $latch data into
T<-countupT buffer

/ctr1*K(9)*~P(1)/ IDBUS<-EXDBUF, $check if data is
IF(EXDBUF-O)THEN zero or negative

(SR(ZERO)'<-1) and set flags if
IF(EXDBUF(15)'13THEN needed

C SR (NEC )<l
/etrj.*K(9)*P(2&)/ ASN<-1,LDSN<-1, $place data in D2,

IDSN<-I,T<-O, reset T, put next
(I.IR(-PFR,D2<-IDBUS instruction in IR



/ctr1*K(O)*P~(1)/ RW(-1,ADENABLE<-O, $begin read cycle
DBENABLE<-O, (pref etch)
IABUS(-PC

/ctrl*K(O>CP(2)/ ADENABLE<-1,
EXABUF<-IABUS,
FC(MODE)(-SR(MODE),
FC(SPACE)<-2,
T(-coun tupT

/ctrl*K(1)*P(1)/ ASN(-O,LDSN<-O,
UDSN<-O,
DBENABLE< -1

/ctrl*K(1)*P(2)/ T<-c-ountupT

/ctrl*K(2)*P(1)/ IF(DTACKN-O)THEN
(T<-countupT)

/ctrl*K(2)*P(2)/ T(-countupT

/ctrl*K(3)*P(1)/ IF(DTACKN-1)THEN
(0 (T<-count.dnT)

/ctrl*K(3)*P(2)/ EXDBUF(-DBUS,
T(-countupT

/crrl*K(4)*P(l)/ PFR<-EXDBUF

/ctrl*K(4)*P(2)/ ASN<-1,LDSN<-1, $end of read cycle,
UDSN<-l,PC(-PCadd2, increment PC
T(-coun tupT

/atrl*K(5;-kP(l)/ RW<-i,ADENABLE(-O, $begin read cycle --

DBENABLE<-O, (fetch data)
IABUS (-Al

/ctrl*K(5)*P(2)/ ADENABLE<-1, $set function codes
EXABUF<-IABUS., to user data mode,
FC(MODE)<-SR(MODE), clear flags
FC(SPACE)<-1,
T< -countupT,
SR(CARRY)<-O,
SR(OVER)<-O,
SR(ZERO)<-O,
SR (NEC )<-0



/c-trl*K(6)*P(1)I ASN<-O,LDSN(-Ol
LJDSN<-O,<-

/cetrl*K(6)*P(2)/ T(-countupT

/etrl*K(7)*?(l)/ IF(DTACKN-O)THEN
(T< -coun tupT)

/ctrJ.*K(7)*P(2)/ T(-countupT

/etrl*K(8)*P(1)/ IF(DTACKN-1)THEN
(T<-countdnT)

/ctrl*K(8)*P(2)/ EXDBUF<-DBUS, $latch data into
Al<-Aladd2, buffer, increment
T<-countupT register Al

/etrl*K(9)*eP(1)/ IDBUS<-EXDBUF, $check if data is
IF(EXDBUF-O)THEN zero or negative

(SR(ZERO)<-l), and set flags if
IF(EXDBUF(15)1l)THEN needed

(SR(NEG)<-1)

/ctrl*:K(9)*P(2)/ ASN<-1,LDSN<-l, $place data in D6,
UDSN<-l,T<-O, reset T, put next
IR<-PFR,D6<-IDBUS instruction in IR



P Ictrl'kK(O>-'P(l)/ RW<-l,ADENABLE(-O, $begin read cycle
DBiENABLE<-O, (prefetch)
IABUS <-PC

EXABUF( -IABUS,
FC(MODE)<-SR(MODE),
FC(Sk'ACE)%'-I,
T<-coun LupT

/ctrl*K(1)*P(1)/ ASN<-O,LDSN<-O,
UDSN<-O,
DBENABLE (-1

/eLrl*K(1)*P(2)/ T<-c-ountupT

/ctrl*K(2)*P(1)/ IF(DTACKN-O)THEN
(T(-.countuPT)

/ctrl*K(2)*P(2)/ T<-countupT

(S (T<-countdnT)

/ctrl*K(3)*P('2)/ EXDBUFr<-DBUS,

T(-coun tupT

/ctrl*-K(4)*P(1)/ PFR<-EXDBUF

/ctrl*1K(4)*P(2)/ ASN(-l,LDSN<-1, $end of read cycle,
UDSN(-l,PC<-PCadd2, increment PC
T<-countupT

/c-trl*.'K(5)*P(l)/ A1(-Alsub2 $decrement address
in Al before
fetching the
operand

/ctrl*K(5>4'(2)/ T<-cauntupT

/ctrl*,'K(6)*.P(2)/ T(-ccountupT

/ctrl*cK(7)*P(l)/ RW<-1,ADENABLE(-O, $begin read cycle
DBEtNABLE<-O, (fetch data)
IABUS (-Al



PA/etrl*K(7)*P(2)/ ADENABLE<-1, $set function codes
E.-^EXABUF <- IABU S, to user data mode,
FC(MODE)(-SR(MODE), clear flags
FC(SPACE)<-1,
T(-countupT,
SR(CARRY)<-O,
SR(OVER)<-O,
SR(ZERQ)<-O,
SR(NEG)<-O

/ctrl*K(8)*P(1)/ ASN<-O,"LDSN(-O,
UDSN<-O,1
DBENABLE <1

/ctrl*K(8)*P(2)/ T<-countupT

/etrl*K(9)*P(1)/ IF(DTACKN-O)THEN
19 (T<-countupT)

/etrl*K(9)*P(2)/ T(-countupT

/ctrlV*K(1O)*P(1)/ IF(DTACKN=1)THEN

(T<-countdnT)

/ctrl*K(1O)*P(2)/ EXDBUF<-DBUS, $latch data into
T(-countupT buffer

/ctrl*K(11)*P(1)/ IDBUS<-EXDBUF, $check if data is
IF(EXDBUF-O)THEN zero or negative

(SR(ZERO)<-1) and set flags if
IF(EXDBUF(15)-l3THEN needed

(SR(NEG)<-l)

/ctrl*K(11)*P(2')/ ASN<-1,LDSN(-1, $place data in D4,
UDSN(-1,T<-O, reset T, put next
IR(-PFR,D4<-IDBUS instruction in IR



/c-trl-K(O-'P?(i)/ RW(-l,A.DENA3LE<-O, 4 be--in read cycle
DBENABLE<-O, (fetch extension
IABUS<-PC word)

/c-.Lrl;-K(O)*P(2)/ ADIZNABLE(-1,
EXABUF(.-IABUS,
FC(MODE)<-SR(MODE),
FC(SPACE)<-2,
T<-coun LupT

/ctrl..K(I)*P(1)/ AS14<-O,LDSN<-O,
UDSN<-O,
DBErABLE( -1

/c.trl*-K(1)*P(2-)/ T<-countupT

/c tr l".K(2~ ) I F(rT.ACKN O)THEN
(T<.-countupT)

/ctl~()*P2)/T<-countupT

(T(-coui driT)

/ctri~K()*E'2)/EX:DEJF<-DBUS,

T(-coun tupT

/cr1,K(')PF( DSEGfB(W5R)<-)EN siUxtndth
J(CtSREGF(15o)-TE dsisaextendc to

65535EL.SER< 32disaento

(DISREG(HW.oRD)<-O)

/ct l~(4)*P()/ASN<-1,LDSNK-l, $end o~f read cycle,
UDSIN<-1,PC<-PCadd2, increment PC
T<-countupT,
DISREG<-DISREGaddA1 $add address

register contents
to displacertent

/ctrl*K(5)*P(1)/ R'vv<-1,ADENABLE(-O, begin read cycle -

DBENABLE(-O, (prcfetch)
IABUS<-PC



/ct,*K5)"P(-,)/ADEtNABLE< -1,
E)XkBUF<-IABUS,
FO(MOI)E) (-SR(MODE)l
FC(SPACE) <-2,
T(-aoun rupT

UDSN<-O,

DBENABLE<- 1

/c.Ll~i~)*P()/ 1-countupT

/c~r~4(7)*?i)/IF(DTACKN-~O)THEN
(T(-councupT)

/ctr~iC7)*P2)IT(-countupT

(T%-countdnT)

T<-countupT

/ctrl'K(9)*P(iL)/ PFR(-EXDBUF

/ctrl*K(9)*P(2)/ ASN<-1jLDSN(-1, end o~f read cycle,

UDSN(<-1 , P'C-PCadd2, incremnt PC
T( -countrupT

/cr1~K "P>~(I)/ RW<-1,ADEWN.bLE<-O, begin read cycle
EBENABLE<-C, (fetch data from
IABUS<-DISREG address in DISREG)

/Crrl'K(10O>P(2),/ ADENABLE<-1, 4sec function codes
EXABUF<-IABUS, to user data mode,
FC(NODE)<-SR(MGDE), clear flags
FC(SPACE)<-1,
T< -coun tupT,
SR(CARRY)<-O,
SR(OVER)(-O,.
SR(ZERO)<-O,
SIR(NEG)<-O

L UDSZ1<-O,
DbENABLLA -1

/ctrl*K(11)*P(2)/ T<-countupT

(T<z-countupI)

7



/etrl*K(12)*P(2)/ T(-countupT

/ctrl*K('13)*P(1)/ IF(DTACKN=1)THEN
(T( -countdnT)

/ctrl*K(13)*P(2)/ EXDBUF<-DBUS, $latch data into
T<-countupT buffer

/ctrl*K(14)*P(1)/ IDBUS<-EXDBUF, $check if data is
IF(EXDBUF-O)THEN zero or negative

(SR(ZERO)<-1) and set flags if
IF(EXDBUF(15)-l T{EN needed

(SR(NEG)<-1)

/etrl*K(14)*P(2)/ ASN(-l,LDSN(-1, $place data in D1,
UDSN<-1,T(-O, reset T, put next
IR<-PFR,Dl(-IDBUS instruction in IR



./c.r~K(O~-E) F< -1,ALENABLE < -0 $begin read cycle
DBENABLE<-O, (fetch extension
1AiBUS<-PC word)

/ctr>(O)A(2)/ ADENABLE<z-1,
EXAkBUF<-IABUS,
FC(MODE)<-SRjIODE),
FC(SPACE) <-2,

'-c-oun LupT

UDSN<-O,
D13ENABLE<-l2

/ctr*K 2>~P1)/ IF(DTACYN=O)THEN
(T< -countuPT)

a * /ctrl*K3(2)," I?(D'/ TACun.1T'E

(T<-countdnT)

/ctrl*K(3)*P(2)/ EXDBUF<-DBUS,
T(-countupT

/ctrl*:K(4)*?(1)/ DISREG(LWORD)<-EXD8UF,
1F(EXDBUF(15)'-1)ThEN $signi extend the
(DISRLC(HWORD)<- displacement to
65535)ELSE 32 bits

(DISREG(HWORD)<-O)

/trl1*K(4>-.P(2)/ ASN(-1,LDSNC-I, $erid o~f read cycle,
UDSN-1 PC<-~ad~2, increment PC

T(<-countupT,
DlSREG<-D 'SREGaddA1 add address

re-iSLer co~ntents
to dispia enient

,'ctLr1-K(5)*?(1)/ ~LSREG,,-DL&REaddDi7 $add index (L7)
v"2Lue to
disp].aaement and
address

/ctrkK(>~P2)/T<-countupT



/rl*K6)~? 2)1T' -couintupT

/Ct; K7.(:L)/ RW<-1,ADE-NABLE<-O, $begin read cycle
DBENA*4BLE(-O, (prefetch)
IABUS <-PC

,'ccl4(>4~2)/EXABUF<-IABiUS,

FC(SPACE)<-2,
I1<-countupT

UDSN(-O,

DBENABLE <-1

/CL 2:1 K( EP 2/ T<-ccountupT

/ctrl*'K(9)*P(l)/ IF(DTACK14-O)THEN
(T<-countupT)

,'cr~K(>~P2)/T<-cocuntupT

/c r 10) 1 *:K13> I )/F(DTACKN-1)THEN
(0 (T<-countdnT)

/ctl~f(1Q*P()/EXDEWF<-DBUS,
T <-co un tu pT

/ctrl'-K(1i)*P(2)/ ASN'-1,LDSN<-1, $end of read cycle,
UDSti<-1,PC<-PCadd2, irncremenit PC
T(-countupT

/..rl*~l2~P~)/RW<-1,ADENABLE(-O, y~begin read cycle
DBENABLE<-O, (fetch data from
IABUS<-b~ISREG address in DISREG)

/C Lr 1 K12)IT(2/ ADENABLE<-1, $set function codes
EXABUF(-IABUS, to user data mode,
FC(MODE)k-SR(MODE), clear flags
FC(SPACE)<-1,
T(-coun tupT,
SR(CAIRhY)<-O,
SR(OVER)<-O,
SR(ZERO)<-O,
SR (NEG) (-OC



/cetrl*K(13)*P(1)/ ASN<-O,LDSN<-O,
UDSN(-O,
DBENABLE(-1

/ctrl*K(13)*P(2)/ T<-countupT

/ctrl*K(14)*P(1)/ IF(DTAC[Kr-O)THEN
(Tc-countupT)

/ctrl*K(14)*P(2)/ T(-countupT

/ctrl*K(15)*P(1)/ IF(DTACKN1I)THEN
(T<c-countdnT)

/ctrl*K(15)*P(2)/ EXCDBUF<-DBrJS, $latch data into
T<-countupT buffer

/ctrl*,K(16)*P(1)/ IDBUS<-EXDBUF, $check if data is
IF(EXDBUF-O)THEN zero or negative

(SR(ZERO)<-1) and set flags if
IF(EXDBUF(15)1S THEN needed

/ctrl*K(16)*P(2)/ ASN<-1,LDSN(-l, $place data in D2,
UDSN<-1,T<-O, reset T, put next

IR\<-PFR,D2(-IDBUS instruction in IR



/ctrl*K(OQ>4P(1)/ RW<-1,ADENABLE<-G, $begin read cycle
D6ENABLE<-C (fetch extension
IAI3US<-PC word) *-

/a L K (0)*P (2 AL)ENABLE<(-1 ,
EXABUF-,-IABUS,

FC(SPACE)<-2,
T(-coun LupT

DBENABLE(-l

/ctr1*K(I)>..P(2)/ T<-countupT

/CLrl*K('2)*P(1)/ IF(DTACKN=O)THEN
(T<-countupT)

/ctrI*K(2)*P(2)/ T<-countupT

(0/ctrl*K(3)*r,1 I' (DTACKNm1)THEN
(T. -countdnT)

ctrlK(3)*P(2)/ L:XDbUF(-tiBUS,
T<-coun tupT

/etrl*K(4')*P(1)/ DISREG(LWORD)<-EXDBUF,
IF(EXDBUF(15)-1)THEN $store the 16 bit

(DISREG(HWORD)<- address in DISREG
65535)ELSE and sign extend

(DISREG(HWORD)<-G) to 32 bits

c trlI-^K(4*P(2 '1 AS N< -1 ,LD S N <- I$end of read cycle,
UDSAIq<-1 ,PA.C<-PCadd2, increrncnt PC
T-coun tupT

/ctrl*K(5)*P(1)/ 1A.(-1,ADCNABLE<-O, $begin read cycle
DBENABLE<-O, (pref eLc.h)
IABUS< -PC

EXABUF(-IABUS,
FC ( ODE )<-.SR ( MDE )
FC(SPACE)<-2,
T<-couritupT



/ctrl*K(6)*P(1)/ ASN<-OLDSN<-O,
UDStN(-O,
Dk3E1ABLE<-l

/ctrl*K~(C)*?P(2)/ T<-QojintupT

/c L r I*rK(7 *-Pi IF(DTACKN&;O)THEN
(T<-cour~tupT)

/ctrl*K(7)*?P(2)/ T<-countupT

/tI K(E>'F(1I IF(DTACV.N-I)THZN

(T<-cuunirdnT)

/ctrIl*K(SY*P(2^)/ EXDBtJF<-DBUS,
T<-c-oun LupT

/c.rrl.'K(9)-.-P(1)/ PFR<-EXDBUF

/ccrlN.K(9)*P(2')/ ASN<-l,LDSN<..l, fend of read cycle,
UDSN(-l,I'C<-PCadd2, increment PC
T(-coun tupT

/ctrl*K(10)*P(i)/ RW<-l,ADENABLE(-O, begin read cycle
DBENABLE<-O, (fetch data from
IABUS<-DISREC address in DISREG)-

/crrl*K((lO)'P(2)/ ADENABLE(-1, 4set function codes
EXABUF<-IABUS, to user data mode,
FC(MODE)<-SR(MODE), clear flags
FC(SACE)(-1,
T<-countupT,
SR(CARRY)(-O,
SR(OVER)<-O,
SR("ZEkO)<-O,
SR(NEG)(-O

UDSN<-O,

/c tr !;K (12)*P (I) IF(LTACKN")THEN
k(T<-c-oua upT)

/ctrl K(2)*>P(2)/ T<-countupT

(T< -coun tdnT)



/errl*K(13)*P(2)/ EXB -DBUS, $latch data into

T<-countupT buffer

/ctrl*K(14)4.P(1)/ IDEUS(-EXDBUF, $C-heck if data is
IF(EXDBUF-O)THEN zero or negative

K(SR(ZERQ)<-1) and set flags if
IF(EXDBUF(15)-1 THEN needed

/ct>K14>?()/ASN<-I,LDSN~<-1, place data in D5,
UDSN<-lT(-O, reset T, put next
IR<-PFR,D5<-ID-EUS instruction in IR



.7* 7.--

/ctrl*K(O)*P(1)/ RW<-1,ADENABLE<-O, $begin read cycle
DBENABLE<-O, (extension word
IABUS<-PC fetch)

/ctrl*K(O)*P(2)/ ADENABLE(-1,
EX.ABUF<-IABUS,
FC(MODE)<-SR(MODE),
FC(SPACE)<-2,
T< -countupT

/ctrl*K(1)*P(1)/ ASN<-O,LDSN<-O,
UDSN<-O,
DBEbNABLE<-1

/ctrl*K(1)*P(2)/ T(-countupT

/ctrl*K(2)*P(1 )/ IF(DTACKN-O)THEN
(T< -countupT)

/cetrl*K(2)*P(2)/ T<-countupT

/ctrl*K(3)-P(1)/ IF(DTACKN-1)TIJEN
(T<-countdnT)

/c.tr1*K(3)*P(2)/ EXDBUF<-DBUS,
T <-coun tupT

/ctrl*K(4)*P(1)/ TEMPADR(HI)<-EXDBUF $put high order word
of source address
in temporary
register

*/cLrl*K(4)*P(2)/ ASN<-1,LDSN(-1, $end of read cycle
UDSN(-1 ,PC<-PCadd2,
T(-countupT

/ctrl*K(5)*P(1)/ RW(-1,ADENABLE(-O, $begin read cycle
DBENABLE(-O, (extension word
IABUS(-PC fetch)

*/ctrl*K(5)*P(2)/ ADENABLE<-1,
EXABUF<-IABUS,
FC(MODE)<-SR(MODE),
FC(SPACE)<-21
T< -countupT



/ctrl*K(6)*P(1)/ ASN<-O,LDSN<-O,
UDSN<-O, -
DIBENABLE< (

/ctrl-'.K (6)*?(2)/ T<-countupT

(T<-counttupT)

/ctrAd(7)*P2)/T<-countupT

(T<-countdnT)

/c-trl*K(8)*F(2)/' EXDBUF(-DBUS)
T<-coun tupTl

/c~tl)4(9>P(1)/ T'r-mPArdR(LOW)<-EXDBUF $put low order word
of source address
in temporary
register

/c tr 1*.K(9 >.P (2) ASN<-1,LDSIT<-1, 4end of read cycle
UDSN<-1 ,PC(-PCddd2,
T<-countupT

/c tr1*K (10)*.P1, I RW <- I, ADEkB4ALE< -0, $begin read cyclie
DBENABLE<-O, (extension word
IABUS<-?C fetch)

/c-trl*K(10O>.P(2)/ ADENAIBhE<-1,
EXABUF<-IABUS,
FC(MODE)(-SR(MODE),
FC(SPACE)<-2,
IX-counrupT

UDSN(-O, -

DBEtNABLE<-1

/ctriP.K(lI11 (2) T'(-countupTl

(T.<-countupT)-

/ctr1lcK(12)*P(2)/ T<-countupT

(T'Z-cour~tdnT)

/c~r'13>P(2'/ EXDBUF<-DBU$,

T< -countupT

-N



/c-trl*K(14)*P(1)/

/ctrl*K(14)*P(2)/ ASW<-1,LDSN<-1, $end read cycle
UDSN(-1 , C<-PCadd2,
T<-coun tupT

/ctrl*K"%15>*D(1)/ RW<%-1,ADENABLE(-O, $begin read cycle
DBirNABLE<--O, (fetch data from
IABUS(-TEMPADR source address)

c trl.'K(15)*P (2)"/ TEMPADR(hl)<-EXDBJF, put high order
ADENABLE<-1, word of
EX.ABUF(-IABUS, destination in
FC(MOiDE)<-SR(MODE), temporary register
FC(SPACE) (-1,
T(-coun tupT

UDSN<-O,
DBENABLE< -1

i,-trI*K(17)*,?(1)/ IF(DTACKN-O)THEN
(j~ (T<-countupT)

/,:tr1*K(17)*P(2)/ T<-countupT

(T<-coun tdnT)

/ctrl*-K(18)-P(2)/ EXDBUF(-DBUS,
T<-coun tupT

/ctrl*'K(19)*P(1)/ DTEMN-EKDBUF $put data in
temporary register

UL'N<-1,T<-countupT

/ctrl*-K(2O)*.P(l)/ RW<-J.,ADENABLC(-O, .$begin read cycle
DBENABLE<-O, (extension word
IABUS\<-PC f etcll)

/cr;-K(2O>wP(2')/ ADENABLE<-1,

EXABLJF<-IABUS,

FC(SPACE)(-2,
T<-c-oun tupT



/ctrl*K(21)*P(1)/ ASN<-O,LDSN<-O,
UDSN(-O,
DBENABLE <-1

/ctrl*K(21)*P(2)/ T<-countupT

/etrl*K(22)*P(1)/ IF(DTACKN-O)THEN
(T<-countuPT)

/ctrl*K(22)*P(2)/ T(-countupT

/etrl*K(23)*P(1)/ IF(DTACKN-1)THEN
(T<-coun tdnT)

/ctrl*K(23)*P(2)/ EXDBUF<-DBUS,
T< -coun tupT

/etrl*K(24)*P(1)/ TEtIPADR(LOW)<-EXDBUF

/ctrl*K( 24 *P (2)/ ASN(-1,LDSN<-1, $end of read cycle
UDSII<-1 ,PC<-PCadd2,
T< -countupT

/ctrl*K(25)*P(1)/ IABUS<-TEMPADR, $begin write cycle
C..ADENABLE<-O,RW<-1, (store data at

DBENABLE(-O destination
address)

/ctrl*K(25)*P(2)/ IDBUS(-DTEMP, $get data from
EXABLJF<-IABJS, temporary register
ADENABLE<-1,
FC(MODE)<-SR(MODE),
FC(SPACE)(-1,
T(-countupT

/etrl*K(26)*P(1)/ RW(-O,ASN<-O, $clear flags
EXDBUF<-IDBUS,
SR(CARRY)(-O,
SR(OVER)(-O,
SR(ZERO)<-O,
SR(NEG)<-O

/etrl*K(26)*P(2)/ DBUS<-EXDBUF, check for zero
DBENABLE(-1
IF(EXDBUF-O 5THEN

( SR (ZERO )<-i)
T( -countupT



/CLrl*K(27>)t'(1)/ UDSN<-O,LDSN<-O, $c1heck for negative
1E'(DTACKN-O )THEN

(T<-countupT
IF(EXDBUF(1-551) THEN

/c tr 1 t 7P(2) T(-countujpT

/ctr 1*1L(2S)8P1l)1 I.f k/TAC K;- I) THE' .

(T<-coun t iT)

/ctrl*K(29)*P(2)/ ASN<-l,UDSN(-1, end of write cycle
LDSt(-1 ,T<-couatupT

/etrl*K(30)*P(1)/ RW(-1,ADENABLEF<-O, 4begin read cycle
DhENABLE<-O, (prefetch)
IABUS<-PC

/etrl*.K(30)*,;P(2)/ ADEt4ABLE<-1,
EXABUF(-IABUS,
FC(MODE)(-Sx(MODE),
FC(SPACE)<-2,

-- K(31"P(1)AT< -GDN tupT

UDSN<-O,
DBENABLE (-1

/ctr*K(.3I2)*P(i)/ IF(DTAC"N-0)THEN
(T -coua tupT)

/ctrl-K1(33)*?(l)/ IF(DTACKNm1)THEN

/CLrl*K(33>*P(2')/ EXDbUF(-DBUS,
T(-coun tupT

/crrcl('.-(34) *p(l)/ PFR<-EXDBUF

/ctrl-'.934)*?(2)/ ASN<-1,LDSN(-1, $eud of read cycle
UDS1N(-1, PC(-PCadd2,

IR(-PFR ,T<-O



7 J
L /ctrl K(O)"P(1)/ RW-1.ADEABzL-O, "rb-uin read cycle

DBENABLE<-O, (fetch extension
iABUS<-PC word which is

/c trI*K(0*P() A DENABLE(-1, $clear flacgs
EXABUF<-IAbUS,
FC(MODE)(-SR(mOLDE),
FC (SPr.CE) < 2
T(-coun tupT,
SR(CARRY)<-J,
SR(OVER)<-O,
SR(ZERO)<-O,

/ctrl*K(l)*P(1)/ ASN<-O,LDSN<-O,
UDSN<-Q,
DBENALLE <-1

/CLrl*K(l)*P(2)// T<-countupT

/ctr!*K(2>*P(1)/ IF(DTiC.KN=O)TiEN
(I (-coun tupT)

/rlK(2)*P(2)!/ T(-countupT

,c c r *K(3)*?(1I IF(DTACKN-1)THEN
(T<-countdnT)

/c~tl~(3)*P2)/EXDBUFX-DBUS,
T(-coun rupT

/ctr~K()*Pl)/IDBUS(-EXDBU', $check if data is
IF(EXDBUF-O)THEN zero or negative

(SR(ZERO)c<-1), and set flags if
1I&(EXDbUF(15)l,'TEN needed

/ctl~~Kht)?()/A-S<-l,LDSN(-1, $end of redd cycle,
UDSN(-1 ,PC(-?Cacid2, increment PC,
D1(-IDBUS, place data itt DI
T(-countupT

/CLrl*K('5)-,'-(i RW<-1,ADENABLE(-O, $begini read cycle
DBENABLE<-O, (prcfetch)
lABUS (-PC



/c~riK(5)~2)/ MENABLE(-1,
EXABUF(-IAbUS,
FC(mODE)<-SR(MODE),
FC'.(SPACE) (-2,
T<-countupT

UDStN(-O,
DBENAB.LE( -1

/ccrl1*K(7>*".P(1)/ 1F(DTACK(N-O)THEN
(T<-countupT)

/ctr~K()*P2)/T<-countupT"

/cQtrlu-K(8)-*P('L)/ IF(DTACKNc.1)THEN
(T'-councdnT)

/ctrl*K(8)*P( I)/ EXDl3UF<-DBUS,
T( -coun tupT

C /ctr1*(9)*(1)/PF1R<-EXDBUF

/ktr.*K(9)*P(2)/ ASN<-1,LDSN<-1, $end of read cycle,
UDSN<-iPC<-PCadJ2, incr-ement PC,
T<-O,IR<-PFR reset T



/ci*(O)~(1)/R~<-,A~iABLE-O, begin read cycle

IABUS(-PC

AD ENA;3LE <-1 ,
FC(MOE)-S(McrE) ,
FC(SPACE)<-2,
TK -cou.ntupT

/ctl*~i)P()/ASN<-O,LDSN(-G, , ~ a. juaip address
UDSN<-O,IABUS<-A0, frona, AO to interr.al
DBENA'BLE<-1 address bus

/ctl~x(1*?()/PC(-IAlBUS, place jump address
T<-countupT in program counter

/etrl*K(2)*P(1 7 IF(DTACKN-O)THEN
(T<-coua uP.T)

/LtrI*K(2)*?(2)/ T(-countupT

(T(-c-ounrdnT)

/CLrl*K(3')AP(2)/ EXI~bLF<-DBLIS,
T(-coun rupT

UDSN<-1 ,T<-countupT

/cti%~(5*P()/RW<-1,ADENA~rLL(-O, $begin read cycle,
D6~ENABLE<-O, fetah instruction
IABUS(-_PC frna new address

/c tr1*Kf(5)*P(2)/ ADENABLE<-1,
FC(SPACE) (-2,
FC(MODE)<-SR(MODE),
EXABUF<-IABUS,
T<-countupT

/cr*(6)*P(1)/ AS14<-O ,LDSN<-O,
UDSN<-O , DENA3LE(-I

/ctrl~i%'(6'*P(-,1 T<cucp

*. . . . . .. . . . .. ~~~~ _'i * . . . . .



/ctrl?'K(7>.*P(1)/ IF(DTACKN-OTHEN
(T<-ccuntupT)

/ctrl*K'7)*.P( T(-countupT

(Tcz-courLdrT)

/ctr*K()~P2)/EXDBUF<-DBUS)
T< -caurit-upT

/ctrr1*K(S)*P(1)/ PFR<-EX-DBUF

/etrl*K(9)*P(2)/ ASN<-1 ,UDSN<-i, $eni of raid cycle~
LDSN<- , IR<-PFR,
PC(-PCadd2 ,T(-O
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/etrl*K(O)*P(1)/ IDBUS<-D3(LWORD), RW<-l, ADENABLE.<-O,
DBENABLE<-O, IABUS(-PC

/ctrl*I'%(O)*P(2)/ ALUBUFI(<-IDBUS, ADENABLE<-1,
EXABUF(-IABUS., FC(HODE)(-SR(MODE),
FC(SPACE)<-2, T(-countupT

/ctrl*K(1)*P(1)/ IDBUS<-D5(LWORD), ASN(-O, LDSN<-O,
UDSN<-O, DBENABLE<-1

/ctrl*K(1)*P(2)// ALUBUF2<-IDBUS, T<-countupT

/ctrl*K(2)*P(.1)/ IDBUS<-ALUBUFladdALUBUF2, SR(CARRY)<-O,
SR(OVER)<-O, SR(ZERO)<-O, SR(NEG)<-O,
SR(EX)<-O, IF(DTACKN-O)THEN(T<-countupT)

/ktrl*K(2)*P(2)/ T<-countupT

/etrl*K(3)*P(1)/ IF(DTACKN-1)THEN(T<-countdnT)

/ctr1l4K(3)*P(2)/ D5(LWORD)<-IDBUS, EXDBUF(-DBUS,.-
T( -coun tupT

/cetrl*K(4)*P(1)/ IF(D5(LWORD)mO)THEN(SR(ZERO)(-1),
IF(COUT-1)THEN(SR(CARRY)<-1 SR(EX)<-1),
lF(D5( 15 )-1)TI{EN (SR(NEC)(1
SR(OVER) <-D5(15) '*'ALUBUF1(15)*ALUBUF2(15)!
D5( 15 )*ALUBUF1( 15 ) ' ALUBUF2(C15) '
PFR <-EXDBUF

PC(-PCadd2, T<-O

- . ****~**~* ~ .. ** .. * ~~~ * *y* .7



/ctrl*K(O)*?(1)/ RW<-1,ADENABLE<-Ol $begin read cycle
DBENABLE<-O, (prefetch)
IABUS (-PC

/ctrl*K(O)*P(2)' ADENABLE(-1,

FC(MODE)(-SP.(MODE),
FC(SPACE)(-2,
T<(-c-oun tupT

/ctrl*K(1)*P(1)/ ASN<-O,LDSN<-O,
UDSN<-O,
DBENABLE< -1

/atrl*K(1)*P(2)/ T<-countupT

/ctrl*-K(2)*P(1)/ IF(DTACKN-O)THEN
(T<-coun tupT) --

/etrl*iZ%(2)*P(2)/ T(-countupT

/ctrl*K(3)*?(1)/ IF(DTACKN1I)THEN
(T<-countdnT)-

/ctrl*K(3)*P(2)/ EXDBLJF<-DBIJS,
T< -counitupT

/ctrl*K(4)*P(1)/ PFR<-EXDBUF

/ctrl*K(4)*P(2)/ IF(SR(ZERO)-l)THEN $test condition
(T<-Tadd5)ELSE (zero flag,, if
(T<-countupT) true, skip to K(9)

ASN<-l,LDSN(-1, and execute branch
UDSNc<-1,PC(-PCadd2

/ctrl*K(5)*P(i)/ ADENABLZ(-O, $branch not taken,
DBENABLEz-O executes the next

four clock cycles,
address and data
lines to high
impedance state

,'ctrl*K(5)*P(2)/ T<-countupT

/ctrl*K(6)*P(1)/

/c-trl*K(6)*P&(2)/ T<-countupT
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/etrl*K(7)*P(1)/

/etrl*K(7)*P(2)/ T<-rcountupT

/ctrl*K(8)*P(1)/

/etrl*K(8)*..P(2)/ IR<-PFR,T(-O $place next-
instruction in IR,
reset T, end of BEQ
if branch not taken

Ictrl*K(9)*P(1)l PC(-PCaddIR(O-7) $branch taken,
ADENABLE<-O, executes the
DBENABLE(-O remaining clock

cycles, add
displacement to the
PC, address and
data lines to high
impedance state.

/etrl*K(9)*P(2)/ T(-countupT

/etrl*K(lO)*P(1)/

Ictrl*K(1O)*P(2)/ T<-c-ountUDT

/ctrl*6K(11)*P(1)/ RW<-l,ADENABLE<-O, begin read cycle
DBENABL.E<-O, (fetch instruction
IABIJS<-PC branched to)

/ctrl*K(11)*P(2)/ ADENABLE(-1,,
EXABUF(-IABUS,
FC(NODE)<-SH(MODE),
FC(SPACE)<-2,
T< -coun tupT

/ctrl*K(12)*P(1)/ ASD(-O,LDSN.-O,
UDSN<-O,
DBEtqABLE<-1

/ctrl*K(12)*P(2)/ T<-countupT

/ctrl*K(13)*?(1)/ IF(DTACKN-O)THEN
(T<-countupT)

/ctrl*K(13)*P(2)/ T(-c-ountupT



/ctrl*K(14)*P(1)/ IF(DTACKNm1)T{EN
(T'<-countdnT)

/ctrl*K(14)*P(2)/ EXDBtJF<-DBUS,
T<-coun tupT

/ctrl*K(15)*P(1)' PFR<-E.XDBJF

/ctrl*K(15)*P(2)/ ASN<-1,LDSN<-1, $end of BEQ (branch
UDSN<-1 ,PC<-PCadd2, taken), increment
T<0O PC, reset T



/etrl*K(O)-P(1)/ RW<-l,ADENABLE(-O, $begin read cycl3e

DBENABLE<-O, (prefetch)
IABUS C-?C

/c-trl*K(O)*P(2)/ ADENABLE(-l, -

EXABUF<-IABUS,
FC(MODE)(-SR(MODE),
FC(SPACE)<-2,
T< -countupT

/ctrl*K(1)*P(l)/ ASN<-O,LDSN<-O,
UDSN(-O,
DBENABLE (-1

/c-trl*K(l)*P.(2)/ T<-countupT

*/ctrl*K(2)*P(l)/ IF(DTACKN-O)THEN
(T< -coun tupT)

/ctrl*K(2)*P(2)/ T(-countupT

/ctrl*K(3)*P(1)/ IF(DTACKN-l)THEN
(T< -countdnT)

/etrl*K(3)*P(2)/ EXDBUF<-DBUS,
T< -countupT

/ctrl*K(4)*P(l)/ PFR(-EXDBUF

/ctrl*K(4)*P(2)/ ASN<-1,LDSN(-1,
LJDSN<-1 ,?C<-PCadd2,
T<-countupT

/ctr1*K(/5)*P(l)/ RW<-l,ADENABLE<-O, $begin read cycle,
DBENABLE(-O, fetch data byte
IABUS<-Al from address in Al

/ctrl*K(5)*P(2)/ ADE1NABLE(-l, $set function code
EXABUF(-IABUS, to user data space
FC(MODE)(-SR(MODE),
FC(SACE) (-1,
T<-countupT

/c~lrl*K(6)*P(1)/ ASN(-O,LDSN<-O, $assert only the
DBENABLE<-1 lower data strobe

since only fetching
a byte of data



/ctri-.*.K(6)*P('2)/ T'-countupT

/ctrl*K(7)*P(1)/ IF(DTACKN-O)THEN
(T<-coun tupT)

/ctrl*K(7)*P(2)/ T<-countupT

/ctr*K(8>-.P(i)/ IF(DTACKN1I)THEN
(T<-countdnT)

/ctrl*K(8)*P(2)/ EXDBUF<-DBUS,
T<-countupT

/ctrJ*K(9)*P(1)/

/ctrl*K(9)*P(2)/ IF(D1(O-.2)=O)THEN $test the bit
(IF(EXDBUF(O)=1)THEN specified by the
(SR(ZERO)<-1)ELSE three low order
(SR(ZERO)<-O))ELSE bits of D1, reset
(IF(Di(0-2)in1)THEN T, end of
(IF(EXDBUF(1)-Ii)THE.N instruction
(SR(ZERO)<-l)ELSE
(SR(ZERO)<-O) )ELSE
(IF(Dl.(O-2)-2)THEN
(IF(EXDBUF(2)-1)THFN
(SR(ZERO).<-l)ELSE

(IF(Di(O-2)-3)THEN
(IF(EXDBUF(3)-1)TREN
(SR(ZERO)'<-l)ELSE
(SR(ZERO)'<-O) )ELSE
(IF(D1 (0-2)-4)THEN
(IF(EXDBUF(4)-i)THEN
(SR(ZERO)c<-i)ELSE
(SR(ZERO)<-O))ELSE

F (IF(Di(0-2)-5)THEN
(IF(EXDBUF(5)-i)THEN
(SR(ZERO)<-l)ELSE
(SR(ZERO)<-O) )ELSE
(IF(Di(O-2)-6)THEN
(IF(EXDBUF(6 )-I )THEN
(SR(ZERO)<-1)ELSE
(SR(ZERO)<-O))ELSE
(IF(Di(O-2)-7 )THEN
(IF(EXDBJF( 7)-i )THEN
(SR(ZERO)<-i)ELSE
(SR(ZERO)<-O))))))))),
ASN<-1 ,LDSN<-i,
IR(-PFR,T<-O



/c~~r*1(O)P~)/RW(,-1,ADENABLE<-O, $be&giLn read cycle,
DBENABLE<-O, prefetch of next

* IABLIS(-PC .instruction

* -/ctrl*K(O)*P(2)/ ADENABLE<-1,
FC(MODE)<-SR(MODE),
FC(SPACE)<-2,
EXABUF<-IABUS,
T'Z-coun tupT

/ctrl*K(1)*?P(1)/ ASN<-O,LDSN<-O,
UDSN<-O ,DBENABLE(-1

/ctrl*K(1)*P(2)/ IDBUS<-SR, $place SR contents
PC<-PCsub4, on internal
T<-countupT address bus,

decrement PC back
-: to illegal

instruction address

S/Qtrl*K(2)*P(1)/ SRTEMI'(-IDBUS $store contents of
IF(DIACiKN-O)THEN SR in #temporary

(T<-countupT) register

*/ctrl*1K(2)*?(Z')/ T(-countupT $wait state

/ctrl*K(3)*P(1)/ IF(DTACKN-1)THEN $wait state

(< -countdnT)

/ctrl*K(3)*P(2)/ SR(MODE)=1, $set to supervisor
SR(TRACE)-O, mode, turn off
EXDBIJF<-DBUS, trace function
T<-countupT

/ctrl K(4)*P(I)/ SA7'-SA7sub2, se: stack pointer
PFR<-EXDBUS to location for low

word of PC

UDSN'<-l, T<-countup.T



/ctrl*K(5)*P(l)/ VECADR-4, $put the exception
ADEtNABLE<-O, vector number in a
DBENABLE<-O register, set

address and data
buses to high
impedance

/ctrl*K(5)*P(2)/ T<-countupT

*/ctrl*K(6)*P(1)/ VECADR<-2shlVECADR $multiply vector
number by 4 to

r create vector
address (using a
shift left)

/ctrl*K(6)*P(2)/ T(-countupT

/ctrl*K(7)*P(1)/

/ctrl*K(7)*P(2)/ T<-countupT

/ctrl*K(8)*P(1)/

j ~/ctrl*K(8)*P(2)/' T<-countupT

*/ctrl*K(9)*P(1)/ RW<-1,IABUS(-SA7, $begin wrrite cycle
ADENABLE<-O, to store low word
DBENABLE<-O of PC on the

supervisor stack
j (SA?)

*/ctrl*K(9)*P(2)/ IDBUS<-PC(LOW),
EXABUF< -IABUS,
ADEN ABLE (-1,
FC(tIODE)<-SR(MODE) 7
FC(SPACE)<-l,
T( -coun tupT

EXDBUF - IDBUS

/ctrl*K(10)*P(2)/ DBUS<-EXDBUF,
DBENABLE<-l,
T( -coun tupT

*/ctrl*K(1l)*P(1)/ UDSN<-O,LDSN(-O
IF(DTACKN-O)THEN

(T<-countupT)



/ctrl*K(l1)*P(2)/ T(-countupT

/ctrl*K(l2)*P(1)/ IF(DTACKN-1)THEN
(T<-coun tdnT)

/ctrl*K(12)*P(2l)/ SA7<-SA7sub4, $set stack pointer
T<-countupT to location for

status register
contents

* /ctrl*K(1.3)*P(1)/

/ctrl*K(13)*P(2)/ ASN'<-1,UDSN<-l, $end of write cycle
LDSN<-1 ,'T-countupT

/ctrl*K(14)*P(1)/ RW<-1,IABUS<-SA7, $begin write cycle
ADENABLE<-O, to store status
DBENABLE<-O register contents

on the supervisor
stack

/ctrl*K(14)*P(2)/ IDBUS(-SRTEMP,
EXABUF<-IABUS,
ADENABLE< -1,
FC(MODE) (-SR(MODE).,
FC(SPACE)<-l,

Co T<-co~un tupT

*/ctrl*K(15)*P(1)/ RW<-O,ASN<-O,
EXDBLJF(-IDBUS

Ictrl*K(15)*P(2)/ DBUS<-EXDBUF,
DBENABLE<-1,
T< -countupT

*/ctrl*K(16)*P(1)/ UDSN<-O,LDSN<-Q,
IF (DTACKN-O )THEN

(T(-coun tupT)

/ctrl*K(l6)*P(2)/ T(-countupT

/ctrl*KO.7)*rP(1)/ IF(DTACKN-1)THEN
(T< -coun tdnT)

/ctrl*K(17)*P(2)/ SA7<-SA7add2, $set stack pointer
T(-countupT to location for

high word of PC

**/ctr1*K(18)*P(2)/ ASN(-1,UDSN(-1, $end of write cycle

LDSN<-1 ,T<-countupT

. . ..-. .



/ctrl*K(19)*?(1)/ RW(-l1,IABUS(-SA7, $begin write cycle
ADENABLE(-O, to store high word
DBENABLE<-O of PC on the

supervisor stack

/ctrl*K(l9)*P(2)/ IDBUS(-.PC(HI),
EXABUF<-IABJS,
ADENABLE( -1,
FC(MODE)<-SR(MODE),
FC(SPACE)<-1,
T< -coun tupT

/ctrl*K(20)*P(1)/ RW<-O,ASN<-O,
EXDBUF( -IDBUS

/ctrl*4((2O)*P(2)/ DBUS<-EXDBUF,
DBENABLE<-1,
T< -countupT

/ctrl*K(21)*P(1)/ UDSN<-O,LDSN<-O,
IF (DTACKN-O )THEN

(T(-coun rupT)

/ctrl*K(21)*P(2)/ T<-countupT

a*/ctrlNK(22)*P(1)/ IF(DTACKN-I)THEN
/ctrl*K(2'2)*P(2)/ T(-countupT

,ctrl*K(23)*P(1)/

/ctrl*K(2.3)*P(2)/ ASN<-1,UDSN<-1, $end of write cycle
LDSN<-t ,T(-countupT

/ctrl*K(24)*P(1)/ RW<-1,ADENABLE<-O, $begin read cycle
DBENABLE<-0, to fetch high
IABUS(-VECADR order word of the

address for the
exception handler
routine

/ctrl*K(24)*P(2)/ ADENABLE<-1,
FC(MODE)(-SR(MODE),
FC(SPACE)(-1,
EXABUF'z-IABUS,
T< -coun tupT

/ctr1*K(25)*P(I)/ ASN<-O,LDSN(-O,
UDSN'<-O ,DBENABLE(-1

/ctrl*K(215)*-P(2)/ T<-countupT



/ctrl*K(26)*P.l1)/ IF(DTACNinO)THEN
(T<-coun tupT)

/ctrl*K(26)*P(2)/ T<-countupT0

/ct.l*K(27)*P(1)/ IF(DTACKN=1)THTEN
(T< -coun tdnT)

/..trl-*K(.17)' P(2)/ EX7#UF<-DBUS,
\<-countupT

/ctrl*K(28)*P(1)/ HANADR(LOW)<-EXDBUF $latch data into low
word of the handler
routine address
register

/ctrl*K(28)*P(2)/ ASN(-1,LDSN(-1, $end of read cycle,
VECADR(-VECADRadd2, increment vector
UDSN(-l,T<-countupT address register to

fetch low word of
address

,ctrl'K(29) P(1)/ RW<-1,ADENABLE(-O, $begin read cycle
DBENABLE(-Q, to fetch low order
IABUS<-VECADR, word of address
IDBUS<-HANADR(LOW) for exception

handler routine,
&A move data in

HANADR(LOW) t o
internal data bus

/ctrl*K(29)*P(2)! HANADR(i{'I)(-IDBUS, .$move data (high
ADENABLE<-1, order word of
EXABUF(-IABUS, handler address)
FC(MODE)(-SR(MODE), to HANADR(-I)

T< -coun tupT

/ctrl*K(.30)*P(1)/ ASN<-O,LDSN(-O,
UDSN(-O ,DBENABLE<-l

/ctrl-,K(3O)*?'-(2)/ T<-countupT

/ctrl*K(31)*P(1)/ IF(DTACKN-O)THEN
(T( -coun tupT)

/ctrl*K(31>*P(2)/ T<-countupT

/-:trl*K(32>*P(1)/ IF(DTACKN-1)THEN
(T<-countdnT)

/ctrl*K(32)*P(2)/ EXDBtJF<-DBUS,
T<-coun tupT

*......................*.r.-'.. .............. *.**.7 .*



/ctr).*K(33)*P'-(l)/ HANADR('L0W)<-EXDBUF $latch data into low
order word of the
exception handler
address register

/ctr1*K(33)*P(2)/ ASN<-1,LDSN<-1, $end of read cycle
UDSN<-1 ,T(-countupT

r-ctrlI-.-K(3 4)*P(1) RW(-1,ADENABLE(<-O, $begin read cycle,
DBENABLE<-O, prefetch of first
IABUS<-HANADR instruction in

handler routine

/ctrl*K(34>)'P(2)/ ADENABLE(-l, $place handler
PC(-IABUS, address in program
EXABUF<-IABUS, counter
FC(MODE)<-SR(t1ODE),
FC(SPACE)<-2,
T< -coun tupT

UDSIW<-D, DBENAIBLE<-I

/ctrl*K(35)*P(2)/ T<-countupT

/ctrl*K(36)*P(1)/ IF(DTACKN-O)THEN
Oi (T<-countupT)

/ctrl*K('36)*P(2)/ T(-countupT

/ctrl*K(37)*P(l)/ IF(DTACKN-1)THEN.
(T(-countdnT)

/ctrl*K(37>)*P(2)/ EXDBIJF<-DBUS,
T<-countupT

/ctrl*K(38)*P(1)/ PFR<-EXDBUF

/ctrl*K(3S>*P(2)/ ASN<-l,LDSN(-1, $end of read cycle
UDSN<-l ,T<-countupT,
IR<-PFR, PC<-PCadd2

/ctrl*K(39)*:P(1)/ ADENABLE<-O,
* DBENABLE<-O,ASN<-l,

LDSN<- , UDSN<-1

/c-trl*K(39>*P(2)/ T<-c-ountupT

/ctrl*K(40)-:'P(2)/ T(-O $end of illegal
in~struction



/...*K()*P1)/RW<-1,ADENABLE<-O, $begin read cycl.e
DBENABLE<-O, (prefetch)
IABUS<-PC

/....(O>~K2)/ADENAB.E(-2
EXABUF<-IABUS,
FC(MCC E)K<-SR(MGDE),
FC(SP.ACE)<-2,
T<-count~upT

* *K(1)*P(1)/ ASN(-O,LDSN<-O,
UDSN<-O,
DBENAE.LE(-1

... *K(1)*P(2)/ T<-countupT

/..K(42)'P(1)/ IF(DTACKN=O)THEN
(T<-coun tupT)

/....*K(2)*P(2)/ T<-countupT

/.... K(3)*P(1)/ If-(DTACKN=1)THEN
(T<-'countdnT)

'/.... K(3)*P(2)/ EXDBUF<-DBUS,
T<-coun tupT

/... .*K(4)*P(1)/ PrFR'-EXDBUF

/.... *K(4)*P(2)/ ASN<-l,LDSN<-1,
UDSN<-1 ,PC<-PCadd2,
T<-coun tupT

.*1(5)*P(1)/ RW(-1,IABUS<-A1, $begin write cycle
ADENABLE<-O, (address error
DBENABLE<-O write cycle)

/..K(5)*P(2)/ IDBUS(-D1(LWORD),
EXABt3F<-IABUS,
ADENABLE<-1,
FC(MODE)<-SR(MODE),
FC(SPACE)<-1,
T(-countupT

/..K(6)*P(1)/ RW(-O,ASN<-O,
EXDBUF<-IDBUS,
SR(CARRY)<-O,

P SR(OVER)<-O,
SR(ZERO)(-O,
SR(NEG-)<-O



/.... .K(6)*P(2)/ DBUS(-EXDBUF,
DBENABLE< -1,
T-coun tupT

I.. .~(7)-;P(2)/ IRTEMP(-IR, $address error i.s
ACTYPE(O-2)<-FC, identified by this
EXCEPT'<-l, time so a short
ACTYPE(4)\/-RW, bus cycle is run;
T<-countupT IR contents and

access type
information is
saved in temporary
regis ters

/...K(8)*P(1)/ ACTYPE(3)(-EXCEPT

/.... *K(8)*P(2)/ ASN<-1,UDSN<-1, LDS', UDS', and
LDSN<-1,T(-O AS' are negated;
IR(-(4AFDhex T is reset; and

control expression
is changed (end of

short bus cycle)-

/ctrl*K(O)*P(2)' ADENABLE(-O, $address and data
DBENABLE<-O, buses to high
T<-countupT impedance

/ctrl*K(1)*P(l)/ IDBUS(-SR $place SR contents
on internal data
bus

/ctrl*K(1)*P(2)/ SRTEMP(-IDBUS, $store contents of
T<-countupT SR in temporary

register

/ctrl*K(2)*P(l)/ SR(MODE)(-1, set to supervisor
SR(TRACE)<-O mode, turn off

trace function

/ctrl*K(2)*P(2)/ T<-countupT

/etrl*K(3)*?(1)' SA7<-SA7sub2 $set stack pointer
to location for low
pword of PC

/ctrl*K(3)*?(2)/ T<-countupT

P



*/c-trl*K(4)*P(1)/ VECADR<-3 $put the exception
vector number in a
register

/ctrl*K(4)*P(2)/ T(-countupT

/ctrl*K(5)*?(1)/ VECADR(-2sh1VECADR $multiply vector
number by 4 to
create vector
address (using a
shift left)

/ctrl*K(5)*P(2)/ T(-countupT

/ctrl*K(6)*P(i)/ TEMADR<-EXABUF store current cycle
address in a
temporary register

/ctrl*K(6)*P(2)/ T(-countupTL

,ctrl*K(7)*P(1)/

/ctrl*K(7)*P(2)/ T<-coun*,upT

/ctrl*K(8)*P(1)/ RW<-1,IABUS(-SA7, $begin write cycle
ADENABLE<-0, to store low word.-

CODBENABLE<-O of PC on the
supervisor stack
(SA7)

/ctrl*K(8)-P(2)/ IDBUS(-?C(LOW),
EX.ABUF<-IABUS,
ADENABLE(-1,
FC(MODE)<-SR(MODE),
FC(SPACE)<-1,
T<-countupT

/ctrl*.K(9)*P(1)/ RW<-0,ASN<-O,
EXDBUF<-IDBUS

/ctrr1*(9)*P(2)/ DBUS(-EXDBUF,
DBENABLE<- I,
T<-countupT

/ccrl*K(1O)*?(1)/ UDSN<-0,LDScN<-0
IF (DTACKN=0 )THEN

(T<-countupT)

/ctrl*K( 10 )*P(2/ T<-countupT

(T<-countdnT)

-7-



/ctrl*K(11)*P(2)/ SA7<-SA7sub4, $set stack pointer
KT<-countupT to location for

status register
contents

*/ctrl*K(12)*P(2)/ ASN(-1,UDSN<-1, $end of write cycle
LDSN<-l ,T(-countupT

/ctrlV-K('L3)-P(1)/ RW<-14A %BUS<-SA7, .$begin wr-.ite cycle
ADENABLE-O, to store status
DBENABLEr<-O register contents

on the supervisor--
stack

*/ctr1*iK(13>)*P(2)/ IDBUS<-SRTEMP,
EXABUF(-IABUS,
ADENABLE( -1,
FC(MODE)(-SR(MODE),
FC(SPACE)(-1,
T< -coun tupT

* /ctrl*K(14)*P(1)/ RW<-O,ASN<-O,
EXDBUF(-IDBUS

/ctrl*K(14)*P(2)/ DBUS(-EXDBUF,
DBENABLE( -1,
T< -coun tupT

*/ctrl*K(15)*P(1)/ U-DSN<-O,LDSN<-O,
]F(DTACKN-O)THEN-

(T<-countupT)

/ctrl*K(15)*P(2)/ T(-countupT

/ctr1*K(16)*P(1)/ IF(DTACKN=1)THEN
(T<(- co0Ult d nT)

*/ctrl*K(16)*?(2)/ SA7<-SA7addd2, $set stack pointer
T<-countupT to location for

high word of PC

/ctrl*K(17)*P(1)/

/ctrl*K(17)*P(2)/ ASN<-1,UDSN<-1, $end of write cycle
LDSN<-1 ,T<-countupT

/ctrl*K(18)*P(1l)/ RW<-1,IABUS<-SA7, $begin write cycle
ADENABLE<-O, to store high word
DBENABLE<-O of PC on the

supervisor stack



/ctrl*K(18)*P(2)/ IDBUS<-PC(HI),
EXABtJF(-IABUS,
ADENABLE(-1,
FC(MODE)<-SR'(MODE),
FC(SACE)<'-l,
T<-countupT

EXL)BUF (-IDBUS

/cQtrl..K(19)*P(2)/ DBUS<-EXDBUF,
DBENABLE<-iL,
T( -countupT

/ctrl*K(20)*P(1)/ UDSN<"-O,LDSN<-O,
IF (DTACKN-O )THEN

(T<-coun tupT1)

/ctrl*K(20)*P(2)/ T'-countupT

/ctrl*K(21)*P(1),/ IF(DTACKN'1)THEN
(T(-countdnT)

/ctrl*K(21)*P(2)/ SA7<-SA7sub4 $set stack pointer
T(-countupT to location for

instruction
register contents

/ctrl*K(22)*P(1)/

/ctrl*K(22)*?i(2)/ ASN<-1,UJDSN(-l, erd of write cycle
LDSN<-lT(-countupT

/ctrl*:K(23)*P(1)/ RW<-l,IABUS<-SA7, $begin write cycle
ADENABLE(-O, to store contents
DBENABLE<-O of the instruction

register on the
supervisor stack

EXABUF<-IABUS,
ADENABLE<-1,
FC(MODE)<-SR(MODE),

i( -coun rupT

EXDBUF( -IDSUS

/c r.LK (24)'-P(2)/ DBUS<-EXDBUF,
* *. DBENABLE(-l,

T< -coun tupT



/ctrl*K(25)*P(1)/ UDSN<-O,LDSN<-O,
IF (DTACKN-O )THEN

(T<-countuPT)

/ctrl*K(25)*P(2)/ T(-countupT

/ctrl*K(26)*?(1)/ IF(DTACKN-1)THEN
(T<-coun tdnT)

/ctrl*K(26)*P(2)// SA7<-SA7sub2, set stack pointer
T<-countupT to location for low

order word of
V current cycle
k address (the odd -

address which
caused the
exception in this
case)

/ctrl*K(27)*P( )/

/ctrl*K(27)*P(2)/ ASN<-1,UDSN(-1, $end of write cycle
LDSN<-1 ,T(-countupT

*/etrl*K(28)*P(1)/ RW(-1,IABUS<-SA7, $begin write cycle
ADENABLE(-O, to store low word
DBENABLE<-O of current cycle

address on the
supervisor stack
(SA7)

/ctrl*K(28)*P(2)/ IDBUS -TEMPADR(LOW),
EXABUF<-IABUS,
ADENABLE<-1,
FC(MODE)(-SR(MODE),
FC(SPACE)<-l,
T(-coun tupT

/ctrl*K(29)*P(l)/ RW(-O,ASN<-O,
EXDBUF< -IDBUS

/ctrl*K(29)*P(2)/ DBUS(-EXDBUF,
DBENABLE<-1,
T<-coun tupT

/ctrl*K(3O>)F'(1)/ UDSN<-O,LDSN(-O
IF(DTACKN-O)THEN

(T<-coun tupT)

/ctr-l*K(30)*P(2)/ T'<-countupT

/ctrl*K(31)*P(1)/ IF(DTACKN=1)THEN
*-* (T<-coun tdnT)



/etrl*K(3l)*P(2)/ SA7(-SA7sub4, $set stack pointer2T(-countupT to location foraccess type word

/ctrl*K(32)*P(1)/

/ctrl*K(32)*P(l2)/ ASN<-l,UDSN(-1, $end of write cycle
LDSN<-1 ,T<-countupT

/ctrl*K(33)*P(1)/ RW(-1,IABUS(-SA7, $begin write cycle
ADENABLE<-O, to store access
DBEINABLE<-O type information on

the supervisor
stack

/ctrl*K(33)*P(2)/ IDBUS<-ACTYPE,
EXABUF<-IABUS,
ADENABLE<-1,
FC(MODE)<-SR(MODE),
FC(SPACE)C-l,
T(-coun tupT

/ctrl*K(34)*P(l)/ RW(-O,ASN<-O,
EXDBUF(-IDBUS

/ctrl*K(34)-P(2)/ DBUS(-EXDBUF,
DBENABLE<-1,
T<-count~upT

/ctrl*K(.35)*P(1)/ LDSN<-0,LDSN<-O,
IF(DTACKN=O )THEN

(T<-countupT)

/ctrl*K(35)*P(2)/ T(-countupT

/ctrl*K(36);'.P(1)/ IF(DTACKN=1)THEN
(T<-countdnT)

/ctrl*K(36)*P(2)/ SA7<-SA7add2, $set stack pointer
T(-countupT to location for

high word o.f
current cycle
address

/ctrl*K(.37)*P(2)/ ASN(-1,UDSN<-1, $end of write cycle
LDSN<-1 ,T(-countupT

/ctrl*K(38)*P(1)/ RW<-1,IABUS(-SA7, $begin write cycle
ADENABLE(-O, to store high word
DBENABLE<-O of current cycle



address on the
supervisor stack

/ctrl*K('38)*P(2)/ IDBEJS(-TEMPADR(HI),
EXABUF<-IABUS,
ADENABLE<-1,
FC(MODE)(-SR(MODE),
FC(SPACE)(-1,
T( -coun tupT

/ctrl*K(39)*P(1)/ RWQ<-O,ASN<-O,
EXDBUF( - DiUS

/ctrl*K(39)*P(2)/ DBUS(-EXDBUF,
DBENABLE(-1,
T<(- co untupT

/ctrl-,'.K(40)*?.(2)/ UDSN(-O,LDSN<-O,
IF (DTACKN=O )THEN

(T(-coun tupT)

/ctr!*K(40)*P(2)/ T<-countupT

/ctrl*K(4l)*P(l)/ IF(DTACKN-l)THEN
(T<-coun rdnT)

/c-trl*K(41)*?(2)/ T(-countupT

/ctrl*K(42)*P(l)/

/ctrl*K(42)*P?)/ ASN(-,DS<1 send of write cycle
LDSN<-1 ,T(-countupT

/ctrl*K('43)*?P(1)/ RW4(-1,ADENABLE<-O, $begin read cycle
DBENABLE<-O, to fetch high
IABUS<-VECADR order word of the

address for the
exception handler
routine

/c tr1*K (43)*P (2)/ ADE-NA-BLE(-1,
FC(MQDE)<-SR(rIODE),
FC(SPACE)<-1,
EXABUF<-IABUS,
T<-countupT

UDSN(-O ,DBENAB"E<-1

/ctrlv'K(44)*P(2)/ T<-countupT

/ctrl,'-K(45)*P(1)/ IF(DTACKUJ-O)THEN
(T<-countupT)



/ctrl*K(45)*P(2)/ T<-countupT

/etrl*K(46)*P(1)/ IF(DTACKN"1)THEN
(T'<-countdnT)

/ctrl*K(46)*P(2)/ EXDBLJF<-DBUS,
T<-countupT

/c-trl*K(47>)*P(l)/ HANADR(LOW)(-EXDBJF $latch data into lowS word of the handler
routine address
register

/ctrl*K(47)*P(2)/ ASN(-1,LDSN<-1, $end of read cycle,
VECADR<-VECADRadd2l, increment vector
UDSN<-1,T'(-countupT address register to

fetch low word of
address

/ctrl*K(48)*P(1)/ RW(-1,ADENABLE(-O, $begin read cycle
DBENABLE<-O, to fetch low order
IABUS<-VECADR, word of address
IDBUS<-HANADR(LOW) for exception

handler routine,
move data in
HANADR(LOW) to
internal data bus

/ctrl*K(48)'*P(2)/ HANADR(HI)<-IDBUS, $move data (high
ADENABLE<-l, order word of
EXABUF(-IABUS, handler address)
FC(MODE)(-SR(MODE), to RANADR(HI)

* FC(SPACE)<-1,
T( -countupT

/ctrl*K(49)*P(l)/ ASN'Z-O,LDSN(-O,
UDSN<-O,DBENABLE<-1

*/etrl*K(49)*P(2)/ T(-countupT

/ctrl*K(50)*P(l)/ IF(DTACKN-O)THEN
(T<-coun tupT)

/crrl*K(50)*P(2)/ T(-countupT

/ctrl*K(51)*P(1)/ IF(DTACKN-1)THEN
(T<-countdnT)

/ctrl*K(51)*P(2)/ EXDBUF<-DBUS,
T<-coun tupT

/crrl*K(52)*P(1)/ HANADR(LOW)(-EXDBUF $latch data into low



order word of the
exception handler
address register

/c.~rl*K(52)*P(2)/ ASN<-1,LDSN(-1, $end of read cycle
UDS1<-1 ,T(-countupT

I/ctrl*K(53)*P(1)/ RW<-l,ADENABLE<-O, $begin read cycle,
DBENABLE<-O, prefetch of first
IABIJS<-HANADR instruction in

handler routine

-/ctrl*K(53)*P(2)/ ADENABLE<-1, $place handler
PC(-IABUS, address in program
EXABUF<-IABUS, counter
FC(/MODE)(-SR(MODE),
FC(SPACE)<-2,
T< -countupT

I /ctrl*K('54)*P(1)/ ASN(-O,LDSN<-O,
- UDSN<-O,DBENABLE<-1

/ctrl*K(54)*P(2)/ T<-countupT

/ctrl*K(55)*P(1)/ IF(DTACKN-O)THEN
(TI<-coun tupT)

/c'lrl*KI\55)*P(2)/ T(-countupT

/ctrl*IK(50')*P(i)/ IF(DTLACKN-1)THENj (T< -coun tdnT)

/ctrl*K(56)*P(2)/ EXDBUF(-DBUS,
T.(-countupT

/ctr!*K(57)".P(1)/ PFTR(-EXDBUF

/ctrl*K(57)*P(2)/ ASN(-'L,LDSN<-1, $end of read cycle
UDSN(-1 ,T<-countupT,
IR<-PFR ,PC <-PCadd2

/ctrl*K(58)*P(1)/ ADENABLE(-O,
I DBENABLE<-O ,ASN<-1,

LDSN(-1 ,UDSN<-1

/ctr1*K(58)*~P(2)',/ T(-countupT



/etrlw~K(59)*P('2)/' T(-Q *end of address
error exception
proccssing; normal
processirng
continues With the
handler routine
instructions

lp



Appendix J: Logic Analyzer Data

The logic analyzer data from each of the tested MC68000

instructions or exception sequences appear in this

appendix. They are:

Instruction Tested Page

1. MOVE.W D1,D2 J-3

2. MOVE.W Dl,(Al) J-3

3. MOVE.L Dl,AI J-5

4. MOVE.W D1,(A1)+ J-5

5. MOVE.W Dl,04(Al) J-6

6. MOVE.W Dl,04(Al,D7) J-7

7. MOVE.W Dl,$2004 J-9

8. MOVE.W A1,D3 J-10

9. MOVE.W (Al),D2 J-10

10. MOVE.W (Al)+,D6 J-l

11. MOVE.W -(Al),D4 J-12

12. MOVE.W 04(Al) ,DI J-13
13. MOVE.W 04(Al,D7),D2 J-14

14. MOVE.W $2004,D5 J-15

15. MOVE.W $2004,$2008 J-16
16. MOVE.W #$5555,Dl J-18

17. JMP (AO) J-19

18. ADD.W D3,D5 J-20

19. BEQ START J-20

20. BTST Dl,(A1) 3-22

J-1



21. ILLEGAL INSTRUCTION EXCEPTION J-23

22. ILLEGAL ADDRESS EXCEPTION J- 25

C.-



MOVE.W D1.D2

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(0) PMi 1111 1111 1111 1010 $Data bus (8-15) in high
K(0) P(2) 1111 1111 1111 1010 $impedance state, R/W'

$signal (4) indicates a
$read cycle, function codes
$(0-2) identify user
$programn mode.

K(1) PM1 1111 1111 0001 1010 $AS' (7) indicates a
K(l) P(2) 1111 1111 0001 1010 $valid address on address

$bus; UDS", LDS' (5-6) for
$a word size operation.

K(2) P(1) 1111 1111 0001 1010 $DTACK' (3) not asserted
K(2) P(2) 1111 1111 0001 1010 $by peripheral device (data-

$not ready) so processor
$runs a wait cycle.

K(3) P(1) 0000 0001 0001 0010 $Data applied to data bus
K(3) P(2) 0000 0001 0001 0010 $(8-15) , DTACK' (3) asserted

$indicating to processor
$that data is on the bus.
MTe data on the bus is
$code for MOVE.W D1,D2
$instruction indicating
$that this is a prefetch.

K(4) P(1) 0000 0001 0001 0010
K(4) P(2) 0000 0001 111). 1010 $AS', UDS', LDS' (5-7)

$change to notify
$peripheral device that
$transfer is complete.

MOVE jM-IdA1

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

J- 3
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K(0) P(1) 1111 1111 1111 1010 $Data bus (8-15) in high
K(0) P(2) 1111 11) 1111 1010 $impedance state, R/W'

$signal (4) indicates a
$read cycle, function codes
$(0-2) identify user
$program mode.

K(1) P(l) 1111 1111 0001 1010 $AS' (7) indicates a
K(1) P(2) 1111 111 0001 1010 $valid address on address

$bus; UDS', LDS' (5-6) for - -
$a word size operation.

K(2) P(l) 1111 1111 0001 1010 $DTACK' (3) not asserted
K(2) P(2) 1111 1111 0001 1010 $by peripheral device (data

$not ready) so processor
$runs a wait cycle.

K(3) P(1) 1000 0001 0001 0010 $Data applied to data bus
K(3) P(2) 1000 0001 0001 0010 $(8-15), DTACK' (3) asserted

$indicating to processor
$that data is on the bus.
$The data on the bus is
$code for MOVE.W D1,(Al)
$instruction indicating
$that this is a prefetch.

K(4) P(l) 1000 0001 0001 0010
K(4) P(2) 1000 0001 1111 1010 $AS', UDS', LDS' (5-7)

$change to notify
$peripheral device that
$transfer is complete.

6. K(5) P(l) 1111 1111 1111 1010 $Begin write cycle.
$Data bus (8-15) in
$high impedance state.

K(5) P(2) 1111 1111 1111 1001 $Function code (0-2)
$is user data mode.

K(6) P(l) 1111 1111 0110 1001 $AS' (7) asserted to
$indicate valid address on
$ bus, R/W' (4) changes
$to write cycle.

K(6) P(2) 0101 0101 0110 1001 $Data put on data bus
$(8-15). Data is 55 hex
$which is same as data
$stored in Dl.

K(7) P(1) 0101 0101 0000 1001 SUDS', LDS' (5-6) identify
K(7) P(2) 0101 0101 0000 1001 $word size, DTACK' (3) not

$asserted by peripheral
$so wait cycle run by
$processor.

K(8) P(1) 0101 0101 0000 1001 $DTACK' (3) not asserted
K(7) P(2) 0101 0101 0000 1001 $so T is decremented and

$another wait cycle run.
K(8) P(1) 0101 0101 0000 0001 $DTACK' (3) is asserted
K(8) P(2) 0101 0101 0000 0001 $indicating peripheral has

$successfully stored data.
K(9) P(1) 0101 0101 0000 0001
K(9) P(2) 0101 0101 1110 1001 $AS', UDS', LDS' (5-7)

$change to signal

J-4
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$peripheral that write
$cycle is complete.

MOVE. L D1. A1
movE-. n"

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(O) P() 1111 1111 1111 1010 $Data bus (8-15) in high
K(0) P(2) 1111 1111 1111 1010 $impedance state, R/W'

$signal (4) indicates a
$read cycle, function codes
$(0-2) identify user
Sprogram mode.

K(l) P(l) 1111 1111 0001 1010 $AS' (7) indicates a
K(1) P(2) 1111 1111 0001 1010 $valid address on address

$bus; UDS', LDS' (5-6) for
$a word size operation.

K(2) P(1) 1111 1111 0001 1010 $DTACK' (3) not asserted
K(2) P(2) 1111 1111 0001 1010 $by peripheral device (data

$not ready) so processor(. $runs a wait cycle.
K(3) P(1) 0100 0001 0001 0010 $Data applied to data bus
K(3) P(2) 0100 0001 0001 0010 $(8-15), DTACK' (3) asserted

$indicating to processor
$that data is on the bus.
$The data on the bus is
$code for MOVE.L D1,AI
$instruction indicating
$that this is a prefetch.

K(4) P(1) 0100 0001 0001 0010
K(4) P(2) 0100 0001 1111 1010 SAS', UDS', LDS' (5-7)

$change to notify
Speripheral device that
$transfer is complete.

MOVE.W DI. (AD +

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(O) P(2) 0011 1111 111. 1010 $Address lines (12-15)

J-5



w- --

$are 1006, location of
K(1) P(1) 0011 1111 0001 1010 $instruction being
K(1) P(2) 0011 1111 0001 1010 $prefetched

K(2) P() 0011 1111 0001 1010-
K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 0001 0001 0010 $Data applied to data bus
K(3) P(2) 0011 0001 0001 0010 $(8-11). Data is code

$for MOVE.W D1,(AI)+.

K(4) P(1) 0011 0001 0001 0010
K(4) P(2) 0011 0001 1111 1010 SEnd read cycle

K(5) P(1) 1111 1111 1111 1010 $Begin write cycle.
K(5) P(2) 0000 1111 1111 1001 $Address lines (12-15)

$are 2000. P
K(6) P(1) 0000 1111 0110 1001
K(6) P(2) 0000 0101 0110 1001 $Data put on data bus

$(8-11). Data is 5 hex
K(7) P(1) 0000 0101 0000 1001 $data being moved.
K(7) P(2) 0000 0101 0000 1001

K(8) P~l) 0000 0101 0000 1001
K(7) P(2) 0000 0101 0000 1001

K(8) P(2) 0000 0101 0000 0001
K(8) P(2) 0000 0101 0000 0001

K(9) P(l) 0000 0101 0000 0001
K(9) P(2) 0000 0101 1110 1001 $End write cycle.

MOVE.W D1,04 (Al)

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC a

SSW A210
C
K

K(O) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)

$are 1006, location of
K(l) P(1) 0011 1111 0001 1010 $instruction being
K(1) P(2) 0011 1111 0001 1010 $prefetched

K(2) P(1) 0011 1111 0001 1010
K(2) P(2) 0011 1111 0001 1010 0

K(3) P(1) 0011 0100 0001 0010 $Data applied to data bus
K(3) P(2) 0011 0100 0001 0010 $(8-11). Data is 04,

J-6



$the displacement.
K(4) P(1) 0011 0100 0001 0010
K(4) P(2) 0011 0100 1111 1010 $End read cycle.

K(5) P(l) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 0100 1111 1111 1010 $Address lines (12-15)

$are 1008, location of
K(6) P(1) 0100 1111 0001 1010 $instruction being
K(6) P(2) 0100 1111 0001 1010 $prefetched.

K(7) P(l) 0100 i11 0001 2010
K(7) P(2) 0100 1111 0001 1010

K(8) P(l) 0100 0001 0001 0010 $Data applied to data bus
K(8) P(2) 0100 0001 0001 0010 $(8-11). Data is code

$for MOVE.W Dl,08(Al).
K(9) P(1) 0100 0001 0001 0010
K(9) P(2) 0100 0001 1111 1010 $End read cycle.

K(10) P(1) 1100 1111 1111 1010 $Begin write cycle.
K(10) P(2) 0010 1111 1111 1001 $Address lines (12-15)

$are 2004.
K(ll) P(1) 0010 i111 0110 1001
K(11) P(2) 0010 0101 0110 1001 $Data put on data bus

$(8-11). Data is 5 hex,
K(12) P(1) 0010 0101 0000 1001 $data being moved.
K(12) P(2) 0010 0101 0000 1001
K0
K(13) P(1) 0011 0101 0000 1001
K(12) P(2) 0011 0101 0000 1001

K(13) P(1) 0011 0101 0000 0001
K(13) P(2) 0010 0101 0000 0001

K(14) P(l) 0010 0101 0000 0001
K(14) P(2) 0010 0101 1110 1001 $End write cycle.

MOVE.W D1.04(A1.D7)

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)

$are 1006, location of
K(l) P(l) 0011 1111 0001 1010 $instruction being
K(1) P(2) 0011 1111 0001 1010 $prefetched

J-7
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K(2) "- 00_ 1111 0001 1010

K(2) P(1) 0011 1111 0001 1010K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 0100 0001 0010 $Data applied to data bus
K(3) P(2) 0011 0100 0001 0010 $(8-11). Data is 04,

$the displacement.
K(4) P(1) 0011 0100 0001 0010
K(4) P(2) 0011 0100 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Address and data
K(5) P(2) 1111 1111 1111 1010 $buses (8-15) go high.

K(6) P(1) 1111 1111 1111 1010
K(6) P(2) 1111 1111 1111 1010

K(7) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(7) P(2) 0100 1111 1111 1010 $Address lines (12-15)

$are 1008, location of
K(8) P(1) 0100 i111 0001 1010 $instruction being
K(8) P(2) 0100 1111 0001 1010 $prefetched.

K(9) P(1) 0100 i111 0001 1010
K(9) P(2) 0100 1111 0001 1010

K(10) P(1) 0100 0001 0001 0010 $Data applied to data bus
K(10) P(2) 0100 0001 0001 0010 $(8-11). Data is code

$for MOVE.W D1,08(AID7).
K(11) P(1) 0100 0001 0001 0010
K(11) P(2) 0100 0001 1111 1010 $End read cycle.

K(12) P(1) 1100 1111 1111 1010 $Begin write cycle.
K(12) P(2) 0101 1111 1111 1001 $Address lines (12-15)

$are 200A.
K(13) P(1) 0101 1111 0110 1001
K(13) P(2) 0101 0101 0110 1001 $Data put on data bus

$(8-11). Data is 5 hex,
K(14) P(1) 0101 0101 0000 1001 $data being moved.
K(14) P(2) 0101 0101 0000 1001

K(15) P(1) 0101 0101 0000 1001
K(14) P(2) 0101 0101 0000 1001

K(15) P(1) 0101 0101 0000 0001
K(15) P(2) 0101 0101 0000 0001

K(16) P(1) 0101 0101 0000 0001
K(16) P(2) 0101 0101 1110 1001 $End write cycle.

J- 8
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MOVE.W DI.$2004

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)

$are 1006, location of
K(1) P(1) 0011 1111 0001 1010 $instruction being
K(1) P(2) 0011 1111 0001 1010 $prefetched

K(2) P(1) 0011 1111 0001 1010
K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 0100 0001 0010 $Data applied to data bus
K(3) P(2) 0011 0100 0001 0010 $(8-11). Data is 04,

$the displacement.
K(4) P(l) 0011 0100 0001 0010
K(4) P(2) 0011 0100 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 0100 1111 1111 1010 $Address lines (12-15)

$are 1008, location of
K(6) P(1) 0100 1111 0001 1010 $instruction being
K(6) P(2) 0100 1111 0001 1010 $prefetched.

K(7) P(1) 0100 1111 0001 1010
K(7) P(2) 0100 1111 0001 1010

K(8) P(l) 0100 0001 0001 0010 $Data applied to data bus
K(8) P(2) 0100 0001 0001 0010 $(8-11). Data is code

Sfor MOVE.W DI,$2008.•
K(9) P(M) 0100 0001 0001 0010

K(9) P(2) 0100 0001 1111 1010 $End read cycle.

K(10) P(1) 1100 1111 1111 1010 $Begin write cycle.
K(10) P(2) 0010 1111 1111 1001 $Address lines (12-15)

$are 2004.
K(11) P(1) 0010 1111 0110 1001
K(11) P(2) 0010 0101 0110 1001 $Data put on data bus

$(8-11). Data is 5 hex,
K(12) P(1) 0010 0101 0000 1001 $data being moved.
K(12) P(2) 0010 0101 0000 1001

K(13) P(1) 0010 0101 0000 1001
K(12) P(2) 0010 0101 0000 1001

K(13) P(1) 0010 0101 0000 0001

J-9
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K (13) P. (-._ 0.01, - - ..1000_0000.

K(13) P(2) 0010 0101 0000 0001
K(14) P(1) 0010 0101 0000 0001 i -."

K(14) P(2) 0010 0101 1110 1001 $End write cycle.

MOVE.W Al.D3

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A2 10
C
K

K(0) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(0) P(2) 1111 1111 1111 1010

K(1) P(1) 1111 1111 0001 1010
K(1) P(2) 1111 1111 0001 1010

K(2) P(1) 1111 1111 0001 1010
o(2) P(2) 1011 1111 0001 1010

K(3) P(l) 0000 1001 0001 0010 $Data applied to data bus
K(3) P(2) 0000 1001 0001 0010 $(8-15). Data is code -

$for MOVE.W AI,D3. P
K(4) P(1) 0000 1001 0001 0010
K(4) P(2) 0000 1001 1111 1010 $End read cycle.

MOVE.W (Al) .D2

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(0) P(2) 1111 1111 1111 1010

K(1) P(1) 1111 1111 0001 1010
K(1) P(2) 1111 1111 0001 1010
K(2) P(1) 1111 1111 0001 1010

K(2) P(2) 1111 1111 0001 1010

K(3) P(1) 0001 0001 0001 0010 $Data applied to data bus
K(3) P(2) 0001 0001 0001 0010 $(8-15). Data is code
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$for MOVE.W (Al) ,D2.
K(4) P(1) 0001 0001 0001 0010
K(4) P(2) 0001 0001 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 1111 1111 1111 1001 $Function codes (0-2)

$change to user data
K(6) P(1) i111 i111 0001 1001 $mode.
K(6) P(2) 1111 1111 0001 1001

K(7) P(1) 1111 1111 0001 1001
K(7) P(2) 1111 1111 0001 1001

K(8) P(1) 0101 0101 0001 0001 $Data applied to data bus
K(8) P(2) 0101 0101 0001 0001 $(8-15). Data is 55 hex,

$data being moved.

K(9) P() 0101 0101 0001 0001

K(9) P(2) 0101 0101 1111 1001 $End read cycle.

MOVE.W (AI)+,D6

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)

$are 1006, location of
K(l) P(1) 0011 1111 0001 1010 $instruction being
K(l) P(2) 0011 1111 0001 1010 $prefetched

K(2) P~i) 0011 1111 0001 1010
K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 1001 0001 0010 $Data applied to data bus
K(3) P(2) 0011 1001 0001 0010 $(8-11). Data is code

Sfor MOVE.W (A1)+,D7.
K(4) P(1) 0011 1001 0001 0010
K(4) P(2) 0011 1001 1111 1010 $End read cycle.

K(5) P(1) 1011 1111 1111 1010 $Begin read cycle.
K(5) P(2) 0000 1111 1111 1001 $Address lines (12-15)

Sare 2000 hex, location of
K(6) P(1) 0000 1111 0001 1001 $of data. Function codes
K(6) P(2) 0000 1111 0001 1001 $(0-2) change to user

$data mode.
K(7) P(1) 0000 1111 0001 1001
K(7) P(2) 0000 1111 0001 1001
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K(8) P(1) 0000 0101 0001 0001 $Data applied to data bus
K(8) P(2) 0000 0101 0001 0001 $(8-11). Data is 5 hex,

$data being moved.
K(9) P(l) 0000 0101 0001 0001
K(9) P(2) 0000 0101 1111 1001 $End read cycle.

MOVE. W -A1LD4

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)

$are 1006, location of
K(1) P(1) 0011 1111 0001 1010 $instruction being
K(l) P(2) 0011 1111 0001 1010 $prefetched

K(2) P(1) 0011 1111 0001 1010
K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 0001 0001 0010 $Data applied to data busK(3) P(2) 0011 0001 0001 0010 $(8-11). Data is code

$for MOVE.W -(Al),D3.
K(4) P(l) 0011 0001 0001 0010
K(4) P(2) 0011 0001 1111 1010 $End read cycle.

K(5) P(1) 1011 1111 1111 1010 $Address and data
K(5) P(2) 1111 1111 1111 1010 $buses (8-15) go high.

K(6) P(1) 1111 1111 1111 1010
K(6) P(2) 1111 1111 1111 1010

K(7) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(7) P(2) 0011 1111 1111 1001 $Address lines (12-15)

$are 2006, location of
K(8) P(1) 0011 111 0001 1001 $data. Function codes
K(8) P(2) 0011 1111 0001 1001 $(0-2) change to user

$data mode.
K(9) P(1) 0011 1111 0001 1001
K(9) P(2) 0011 1111 0001 1001

K(10) P(1) 0011 0101 0001 0001 $Data applied to data bus
K(10) P(2) 0011 0101 0001 0001 $(8-11). Data is 5 hex,

$data being moved.
K(1) P(1) 0011 0101 0001 0001
K(11) P(2) 0011 0101 1111 1001 $End read cycle.
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MOVE.W 04(AI),Dl

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(0)*P(l) iiii 1111 1111 1010 SBegin read cycle.
K(0) P(2) 1111 1111 1111 1010

K(1) P(l) 1111 1111 0001 1010
K(1) P(2) 1111 1111 0001 1010

K(2) P(l) 1111 1111 0001 1010
K(2) P(2) 1011 1111 0001 1010

K(3) P(1) 0000 0100 0001 0010 $Data applied to data bus
K(3) P(2) 0000 0100 0001 0010 $(8-15). Data is 4 hex,

- $the displacement.
K(4) P(1) 0000 0100 0001 0010
K(4) P(2) 0000 0100 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.K(5) P(2) 1111 1111 1111 1010

K(6) P(1) 1111 1111 0001 1010
K(6) P(2) 1111 1111 0001 1010

K(7) P(1) 1111 1111 0001 1010
K(7) P(2) 1111 1111 0001 1010

K(8) P(1) 0010 1001 0001 0010 $Data applied to data bus
K(8) P(2) 0010 1001 0001 0010 $(8-15). Data is code

$for MOVE.W 08(A1),D2.
K(9) P(1) 0010 1001 0001 0010
K(9) P(2) 0010 1001 1111 1010 $End read cycle.

K(10) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(10) P(2) 1111 1111 1111 1001 $Function codes (0-2)

$change to user data
K(1I) P(1) 1111 1111 0001 1001 $mode.
K(l1) P(2) 1111 1111 0001 1001

K(12) P(1) 1111 1111 0001 1001
K(12) P(2) 1111 1111 0001 1001

K(13) P(1) 0101 0101 0001 0001 $Data applied to data bus
K(13) P(2) 0101 0101 0001 0001 $(8-15) . Data is 55 hex,

$data being moved.
K(14) P(1) 0101 0101 0001 0001
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K(14) P(2) 0101 0101 1111 1001 $End read cycle.

MOVEW 04(A1.D7) .D2

15-12 11-8 7--4 3--C (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)

$are 1006, location of
K(l) P(1) 0011 1111 0002 2020 $instruction being
K(1) P(2) 0011 1111 0001 1010 $prefetched

K(2) P(1) 0011 1111 0001 1010
K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 0100 0001 0010 $Data applied to data bus
K(3) P(2) 0011 0100 0001 0010 $(8-11). Data is 4 hex,

$the displacement.
K(4) P(1) 0011 0100 0001 0010

4L K(4) P(2) 0011 0100 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Address and data
K(S) P(2) 1111-1111 1111 1010 $buses (8-15) go high.

K(6) P(l) 1111 1111 1111 1010
K(6) P(2) 1111 1111 1111 1010

K(7) P(l) 1111 1111 1111 1010 $Begin read cycle.
K(7) P(2) 0100 1111 1111 1010 $Address lines (12-15)

$are 1008, location of
K(8) P~i) 0100 111a. 0001 1010 $instruction being
KM8 P(2) 0100 1112 0001 1010 $prefetched.

K(9) P(1) 0100 1111 0001 1010
K(9) P(2) 0100 1113. 0001 1010

K(10) P(1) 0100 0002 0001 0010 $Data applied to data bus
K(10) P(2) 0100 0001 0001 0010 $(6-11) . Data is code

$for MOVE.w 04(AlD7),D3.
K(11) P(l) 0100 0001 0001 0010
K(11) P(2) 0100 0001 1111 1010 $End read cycle.

K(12) P~i) 1100 1111 1111 1010 $Begin read cycle.
K(12) P(2) 0101 1111 1.111 1001 $Address lines (12-15)

$are 200A, location of
K(13) P~l) 0101 1111 0001 1001 $of data. Function codes
K(13) P(2) 0101 1111 0001 1001 $(0-2) change to user
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S

$data mode.
RC14) P(1) 0101 1111 0001 1001
KC14) P(2) 0101 1111 0001 1001

K(15) P(1) 0101 0101 0001 0001 $Data applied to data bus
K(15) P(2) 0101 0101 0001 0001 $(8-11). Data is 5 hex,Sdata being moved. -

K(16) P(l) 0101 0101 0001 0001

K(16) P(2) 0101 0101 1111 1001 $End read cycle.

S

MOVE.W $2004,D5

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals) D
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle. 5

K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)
$are 1006, location of

K(1) P(1) 0011 1111 0001 1010 $instruction being
K(1) P(2) 0011 1111 0001 1010 $prefetched

£ K(2) P(1) 0011 i111 0001 1010

K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 0100 0001 0010 $Data applied to data bus
K(3) P(2) 0011 0100 0001 0010 $(8-11). Data is 4 hex,

$low byte of operand
K(4) P(1) 0011 0100 0001 0010 $address.
K(4) P(2) 0011 0100 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 0100 1111 1111 1010 $Address lines (12-15)

$are 1008, location of
K(6) P(1) 0100 1111 0001 1010 $instruction being
K(6) P(2) 0100 1111 0001 1010 $prefetched,

K(7) P(1) 0100 1111 0001 1010
K(7) P(2) 0100 1111 0001 1010

K(8) P(1) 0100 1000 0001 0010 $Data applied to data bus
K(8) P(2) 0100 1000 0001 0010 S(8-11). Data is code

$for MOVE.W $2004,D6.
K(9) P(1) 0100 1000 0001 0010
K(9) P(2) 0100 1000 1111 1010 $End read cycle.

p
* K(10) P(1) 0100 1111 1111 1010 $Begin read cycle.

K(10) P(2) 0010 1113 1111 1001 $Address lines (12-15)
$are 2004, location of
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K(11) P(1) 0010 111 0001 1001 $of data. Function codes
K(11) P(2) 0010 1111 0001 1001 $(0-2) change to user

$data mode.
K(12) P(1) 0010 1111 0001 1001
K(12) P(2) 0010 1111 0001 1001

K(13) P(1) 0010 0101 0001 0001 $Data applied to data bus
K(13) P(2) 0010 0101 0001 0001 $(8-11). Data is 5 hex,

$data being moved.
K(14) P(1) 0010 0101 0001 0001
K(14) P(2) 0010 0101 1111 1001 $End read cycle.

MOVE.W $2004.$2008

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(0) P(2) 1111 1111 1111 1010

K(1) P(1) 1111 1111 0001 1010
K(l) P(2) 1111 1111 0001 1010

K(2) P(l) 1111 1111 0001 1010
K(2) P(2) 1011 1111 0001 1010

K(3) P(1) 0000 0000 0001 0010 $Data applied to data bus
K(3) P(2) 0000 0000 0001 0010 $(8-15). Data is high

$word of source address.
K(4) P(1) 0000 0000 0001 0010
K(4) P(2) 0000 0000 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 1111 1111 1111 1010

K(6) P(1) 1111 1111 0001 1010
K(6) P(2) 1111 1111 0001 1010

K(7) P(1) 1111 1111 0001 1010
K(7) P(2) 1011 1111 0001 1010

K(8) P(1) 0000 0100 0001 0010 $Data applied to data bus
K(8) P(2) 0000 0100 0001 0010 $(8-15). Data is low

$word of source address.
F(9) P(1) 0000 0100 0001 0010
K(9) P(2) 0000 0100 1111 1010 $End read cycle.

K(10) P(1) 1111 1111 1111 1010 $Begin read cycle.
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K(10) P(2) 1111 1111 1111 1010

K(11) P(1) 1111 1111 0001 1010
K(Il) P(2) 1111 1111 0001 1010

K(12) P(1) 1111 1111 0001 1010
K(12) P(2) 1011 1111 0001 1010

K(13) P(1) 0000 0000 0001 0010 $Data applied to data bus
K(13) P(2) 0000 0000 0001 0010 $(8-15). Data is high -_

$word of destination.
K(14) P(1) 0000 0000 0001 0010
K(14) P(2) 0000 0000 1111 1010 $End read cycle.

K(15) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(15) P(2) 1111 1111 1111 1001 $Function codes (0-2)

$change to user data
K(16) P(1) 1111 1111 0001 1001 $mode.
K(16) P(2) 1111 1111 0001 1001

K(17) P(1) 1111 1111 0001 1001
K(17) P(2) 1111 1111 0001 1001

K(18) P(1) 0101 0101 0001 0001 $Data applied to data bus
K(18) P(2) 0101 0101 0001 0001 $(8-15). Data is 55 hex,

$data being moved.
K(19) P(1) 0101 0101 0001 0001
K(19) P(2) 0101 0101 1111 1001 $End read cycle.

K(20) P(1) 1111 1111 1111 1001 $Begin read cycle.
K(20) P(2) 1111 1111 1111 1010 $Function codes (0-2)

$change to user program
K(21) P(1) 1111 1111 0001 1010 $mode.
K(21) P(2) 1111 1111 0001 1010

K(22) P(1) 1111 1111 0001 1010
K(22) P(2) 1011 1111 0001 1010

K(23) P(1) 0000 1000 0001 0010 $Data applied to data bus
K(23) P(2) 0000 1000 0001 0010 $(8-15). Data is low word

$of destination.
K(24) P(1) 0000 1000 0001 0010
K(24) P(2) 0000 1000 1111 1010 $End read cycle.

K(25) P(1) 1111 1111 1111 1010 $Begin write cycle.
K(25) P(2) 1111 1111 1111 1001 $Function codes (0-2)

$change to user data mode.
K(26) P(1) 1111 1111 0110 1001
K(26) P(2) 0101 0101 0110 1001 $Data put on data bus

$(8-15). Data is 55 hex,
K(27) P(1) 0101 0101 0000 1001 $data being moved.
K(27) P(2) 0101 0101 0000 1001

• . K(28) P(1) 0101 0101 0000 1001
K(27) P(2) 0101 0101 0000 1001
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K(28) P(l) 0101 0101 0000 0001
K(28) P(2) 0101 0101 0000 0001

K(29) P(1) 0101 0101 0000 0001

K(29) P(2) 0101 0101 1110 1001 $End write cycle.

K(30) P(1) 0101 0101 1111 1001 $Begin read cycle.
K(30) P(2) 1111 111 1111 1010 $Functicn codes (0-2)

$change to user program
K(31) P(1) 1111 1111 0001 1010 $mode.
K(31) P(2) 1111 1111 0001 1010

K(32) P(1) 1111 1111 0001 1010
K(32) P(2) 1111 1111 0001 1010

K(33) P(1) 1101 0000 0001 0010 $Data applied to data bus
K(33) P(2) 1101 0000 0001 0010 $(8-15). Data is code

$for JMP, so this is
K(34) P(l) 1101 0000 0001 0010 $a prefetch.
K(34) P(2) 1101 0000 1111 1010 $End read cycle.

MOVE.W #S5555.D

15-12 11-8 7--4 3--0 (columns)
AAAA DDDD AULR DFFF (signals)
4321 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1110 1111 1111 1010 $Begin read cycle.
K(0) P(2) 0011 1111 1111 1010 $Address lines (12-15)

$are 1006, location of
K(1) P(1) 0011 1111 0001 1010 $immediate data.
K(1) P(2) 0011 1111 0001 1010

K(2) P(1) 0011 1111 0001 1010
K(2) P(2) 0011 1111 0001 1010

K(3) P(1) 0011 0101 0001 0010 $Data applied to data bus
K(3) P(2) 0011 0101 0001 0010 $(8-11). Data is 5 hex,

$immediate data.
K(4) P(1) 0011 0101 0001 0010
K(4) P(2) 0011 0101 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 0100 1111 1111 1010 $Address lines (12-15)

$are 1008, location of
K(6) P(1) 0100 1111 0001 1010 $instruction being
K(6) P(2) 0100 1111 0001 1010 $prefetched.
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K(7) P(1) 0100 1111 0001 1010
K(7) P(2) 0100 1111 0001 1010

K(8) P(1) 0100 1100 0001 0010 $Data applied to data bus
K(8) P(2) 0100 1100 0001 0010 $(8-11). Data is code S

$for MOVE.W #$5555,DI.
K(9) P(1) 0100 1000 0001 0010
K(9) P(2) 0100 1000 i111 1010 $End read cycle.

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC S

SSW A210
C
K

K(0) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(0) P(2) 1111 1111 i1i1 1010 5

K(1) P(1) i111 i111 0001 1010
K(1) P(2) 1111 1111 0001 1010

K(2) P(1) 1111 1111 0001 1010
K(2) P(2) 1111 1111 0001 1010 5

K(3) P(1) 1111 1111 0001 0010 $Data applied to data bus
K(3) P(2) 1111 1111 0001 0010 $(8-15). Data is all ones

$because this a prefetch
K(4) P(1) 1111 1111 0001 0010 $and there are no instruct-

$ions following the JMP
K(4) P(2) 1111 1111 1111 1010 $(unused memory is all l's).

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 1111 1111 1111 1010

K(6) P(1) 1111 1111 0001 1010
K(6) P(2) 1111 1111 0001 1010

K(7) P(1) 1111 1111 0001 1010
K(7) P(2) 1111 1111 0001 1010

K(8) P(1) 0000 0001 0001 0010 $Data applied to data bus
K(8) P(2) 0000 0001 0001 0010 $(8-15). Data is code for

$MOVE.W DI,D2, so this is a
K(9) P(1) 0000 0001 0001 0010 $fetch.
K(9) P(2) 0000 0001 1111 1010 $End read cycle.
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15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(D) P(2) 1111 1111 1111 1010

K(l) P(l) 1111 1111 0001 1010
K(l) P(2) 1111 1111 0001 1010

K(2) P(l) 1111 1111 0001 1010
K(2) P(2) 1111 1111 0001 1010

K(3) P(1) 1000 0101 0001 0010 $Data applied to data bus
K(3) P(2) 1000 0101 0001 0010 $(8-15). Data is code for

$MOVE.W D5, (A2) .
K(4) P(1) 1000 0101 0001 0010
K(4) P(2) 1000 0101 1111 1010 $End read cycle.

Analyzer output (condition true, branch taken):

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(l) 1111 1111 1111 1010 $Begin read cycle.

K(0) P(2) 1111 1111 1111 1010

K(1) P(1) i111 i111 0001 1010
K(l) P(2) 1111 1111 0001 1010

K(2) P(1) 1111 1111 0001 1010
K(2) P(2) 1111 1111 0001 1010

K(3) P(1) 1101 0000 0001 0010 $Data applied to data bus
K(3) P(2) 1101 0000 0001 0010 $(8-15). Data is code

$for JMP (AO).
K(4) P(1) 1101 0000 0001 0010
K(4) P(2) 1101 0000 1111 1010 $End read cycle.
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K(9) P(1) 1111 1111 1111 1010 $Data bus (8-15)
K(9) P(2) 1111 1111 i111 1010 $goes high.

K(10) P(1) 1111 1111 1111 1010
K(10) P(2) 1111 1111 1111 1010

K(11) P(1) 1111 1111 0001 1010 $Begin read cycle.
K(11) P(2) 1111 1111 0001 1010

K(12) P(1) 1111 1111 0001 1,010
K(12) P(2) 1111 1111 0001 1010

K(13) P(1) 1111 1111 0001 1010
K(13) P(2) 1011 1111 0001 1010

K(14) P(1) 0000 0001 0001 0010 $Data applied to data bus
K(14) P(2) 0000 0001 0001 0010 $(8-15). Data is code for

$MOVE.W D1,D3, so this is a
K(15) P(1) 0000 0001 0001 0010 $fetch.
K(15) P(2) 0000 0001 1111 1010 $End read cycle.

Analyzer output (condition false, branch not taken):

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210

K.

K(0) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(o) P(2) 1111 1111 1111 1010

K(1) P(1) 1111 1111 0001 1010
K(1) P(2) 1111 1111 0001 1010

K(2) P(1) 1111 1111 0001 1010
K(2) P(2) 1011 1111 0001 1010

K(3) P(1) 0000 0010 0001 0010 $Data applied to data bus
K(3) P(2) 0000 0010 0001 0010 $(8-15). Data is code

$for MOVE.W D2,D3.
K(4) P(1) 0000 0010 0001 0010
K(4) P(2) 0000 0010 1111 1010 $End read cycle.

K(S) P(l) 1111 1111 1111 1010 $Data bus (8-15)
K(5) P(2) 1111 1111 1111 1010 $goes high.

K(6) P(1) 1111 1111 1111 1010
K(6) P(2) 1111 1111 1111 1010

. K(7) P(1) 1111 1111 1111 1010
• K(7) P(2) 1111 1111 1111 1010
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K(8) P(l) 1111 1111 1111 1010

K(8) P(2) 1111 1111 1111 1010 SEnd BEQ.

BTST DI4fA)

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K

K(0) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(0) P(2) 1111 1111 1111 1010

K(1) P(l) 1111 1111 0001 1010
K(l) P(2) 1111 1111 0001 1010

K(2) P(l) 1111 1111 0001 1010
K(2) P(2) 1011 1111 0001 1010

K(3) P(1) 0000 0010 0001 0010 $Data applied to data bus
K(3) P(2) 0000 0010 0001 0010 $(8-15). Data is code

$for MOVE.W D2,D3 so this
K(4) P(1) 0000 0010 0001 0010 $is a prefetch.
K(4) P(2) 0000 0010 1111 1010 $End read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin read cycle.
K(5) P(2) 1111 1111 1111 1001

K(6) P(l) 1111 1111 0101 1001 SUDS' (6) not asserted
K(6) P(2) 1111 1111 0101 1001 $so only the low byte

$is read from memory.
K(7) P(l) 1111 1111 0101 1001
K(7) P(2) 1111 1111 0101 1001

K(8) P(1) 0101 0101 0101 0001 $Data applied to data bus
K(8) P(2) 0101 0101 0101 0001 $(8-15). Data is 55 hex.

K(9) P(1) 0101 0101 0101 0001
K(9) P(2) 0101 0101 1111 1001 $End read cycle.
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Illegal Instruction Exception

19-16 15-12 11-8 7--4 3--0 (columns)
AAAA DDDD DDDD AULR DFFF (signals)
4321 7654 3210 SDD/ TCCC

SSW A210
C
K S

K(0) P(1) 0101 1111 1111 1111 1010 $K(0) thru K(4) is a

K(O) P(2) 0110 1111 111. 1111 1010 $read cycle just like
$the one described

K(1) P(1) 0110 1111 1111 0001 1010 $for the MOVE.W Dn,Dn
K(1) P(2) 0110 1111 1111 0001 1010 $instruction.

K(2) P(1) 0110 1113 1111 0001 1010
K(2) P(2) 0110 1111 1111 0001 1010

K(3) P(1) 0110 0000 0001 0001 0010 $Data (8-15) is
K(3) P(2) 0110 0000 0001 0001 0010 $code for

$for MOVE.W D1,D2.
K(4) P(l) 0110 0000 0001 0001 0010
K(4) P(2) 0110 0000 0001 1111 1010 $End read cycle

K(5) P(1) 0110 1111 1111 1111 1010 $Data Bus (8-15) p
K(5) P(2) 1111 1111 1111 1111 1010 $and address bus

$(16-19) go high.
K(6) P(l) 1111 1111 1111 1111 1010
K(6) P(2) 1111 1111 1111 1111 1010

K(7) P(1) 1111 1111 1111 1111 1010
K(7) P(2) 1111 1111 1111 1111 1010

K(8) P(1) 1111 1111 1111 1111 1010 .'.1
K(8) P(2) 111 1112 1111 1111 1010

K(9) P(1) 1111 1111 1111 1111 1010 $Begin a write cycle
K(9) P(2) 0010 1111 1111 1111 1101 $just like the one

$described for the
K(10) P(1) 0010 1111 1111 0110 1101 SMOVE.W Dn,(An)

$instruction, except
$for function codes
$and data. Function
$code (0-2) is
$supervisor data
$mode.

K(10) P(2) 0010 0000 1010 0110 1101 $Data (8-15) is low
$word of the PC.

K(11) P(1) 0010 0000 1010 0000 1101
K(11) P(2) 0010 0000 1010 0000 1101

K(12) P(l) 0010 0000 1010 0000 1101
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K(12) P(2) 0010 0000 1010 0000 0101

K(12) P(1) 0010 0000 1010 0000 0101
K(12) P(2) 0010 0000 1010 0000 0101

K(l3) P(1) 0010 0000 1010 0000 0101
K(13) P(2) 0010 0000 1010 1110 1101 $End Write Cycle.

K(14) P(1) 1010 0000 1010 1112 1101 $Begin write cycle
K(14) P(2) 0000 i111 i111 1111 1101 $just like preceding

$one except for data.
K(15) P(1) 0000 1111 1111 0110 1101
K(15) P(2) 0000 0000 0100 0110 1101 $Data (8-15) is SR

$contents.
K(16) P(l) 0000 0000 0100 0000 1101
K(16) P(2) 0000 0000 0100 0000 1101

K(17) P(1) 0000 0000 0100 0000 1101
K(16) P(2) 0000 0000 0100 0000 1101

K(17) P(1) 0000 0000 0100 0000 0101
K(17) P(2) 0000 0000 0100 0000 0101

K(18) P(1) 0000 0000 0100 0000 0101
K(18) P(2) 0000 0000 0100 1110 1101 $End write cycle.

K(19) P(1) 1101 0000 0100 1111 1101 $Begin write cycle
K(19) P(2) 0001 1111 1111 1111 1101 $just like preceding

$one except for data.
K(20) P(l) 0001 1111 1111 0110 1101
K(20) P(2) 0001 0000 0000 0110 1101 $Data (8-15) is high

$word of PC.
K(21) P(1) 0001 0000 0000 0000 1101
K(21) P(2) 0001 0000 0000 0000 1101

K(22) P(1) 0001 0000 0000 0000 1101
K(21) P(2) 0001 0000 0000 0000 1101

K(22) P(1) 0001 0000 0000 0000 0101
K(22) P(2) 0001 0000 0000 0000 0101

K(23) P(2) 0001 0000 0000 0000 0101
K(23) P(2) 0001 0000 0000 1110 1101 $End write cycle.

K(24) P(1) 1101 0000 0000 1111 1101 $Begin read cycle
K(24) P(2) 1000 1111 1111 1111 1101 $just like above

$except data and
K(25) P(1) 1000 1111 1111 0001 1101 $function codes.
K(25) P(2) 1000 1111 1111 0001 1101

K(26) P(l) 1000 1111 1111 0001 1101
K(26) P(2) 1000 1111 1111 0001 1101

K(27) P(1) 1000 0000 0000 0001 0101 SData (8-15) is high
K(27) P(2) 1000 0000 0000 0001 0101 $word of the address
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$of the exception
K(28) P(1) 1000 0000 0000 0001 0101 $handler routine.
K(28) P(2) 1000 0000 0000 1111 1101 $End read cycle.

K(29) P(l) 1000 1111 1111 1111 1101 $Begin read cycle
K(29) P(2) 1001 1111 1111 1111 1101 $just like

$preceding one
K(30) P(1) 1001 1111 1111 0001 1101 $except for data.. .,
K(30) P(2) 1001 1111 1111 0001 1101

K(31) P(l) 1001 1111 1111 0001 1101
K(31) P(2) 1001 1111 1111 0001 1101

K(32) P(1) 1001 0000 0010 0001 0101 $Data (8-15) is low
K(32) P(2) 1001 0000 0010 0001 0101 $word of address of

$exception handler
K(33) P(l) 1001 0000 0010 0001 0101 $routine.
K(33) P(2) 1001 0000 0010 1111 1101 $End read cycle.

K(34) P(1) 1001 1111 1111 1111 1101 $K(34) thru K(38) is
K(34) P(2) 0001 1111 1111 1111 1110 $a read cycle just

$like preceding one
K(35) P(1) 0001 i111 i111 0001 1110 $except data and

$function codes.
K(35) P(2) 0001 1111 1111 0001 1110 $Function code (0-2)

$supervisor program
K(36) P(1) 0001 1111 1111 0001 1110 $mode.
K- K(36) P(2) 0001 1111 1111 0001 1110

K(37) P(l) 0001 0111 0011 0001 0110 $Data (8-15) is
K(37) P(2) 0001 0111 0011 0001 0110 $return from

$exception used as
K(38) P(1) 0001 0111 0011 0001 0110 $exception handler

$routine
K(38) P(2) 0001 0111 0011 0001 0110 $End read cycle.

K(39) P(1) 1001 1111 1111 1111 1110 $Data bus (8-15)
K(39) P(2) 1111 1111 1111 1111 1110 Sand address bus

$go high.
K(40) P(1) 1111 i111 i111 1111 1110
K(40) P(2) 1111 1111 1111 1111 1110 $End exception

Sprocessing

Address Error EXception

15-12 11-8 7--4 3--0 (columns)
DDDD DDDD AULR DFFF (signals)
7654 3210 SDD/ TCCC

SSW A210
C
K
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K(0) P(1) 1111 1111 1111 1010 SBegin read cycle.
K(0) P(2) 1111 1111 1113 1010

K(1) P(l) 1111 1111 0001 1010
K(1) P(2) 1111 1111 0001 1010 S

K(2) P(1) 1111 1111 0001 1010
K(2) P(2) 1111 1111 0001 1010

K(3) P(1) 0111 0001 0001 0010 $Data applied to data bus
K(3) P(2) 0111 0001 0001 0010 $(8-15). Data is code for •

$NOP, so this is a
K(4) P(1) 0111 0001 0001 0010 $prefetch.
K(4) P(2) 0111 0001 1111 1010 $En6 read cycle.

K(5) P(1) 1111 1111 1111 1010 $Begin a write cycle.
K(5) P(2) 1111 1111 1111 1001 '

K(6) P(1) 1111 1111 0110 1001
K(6) P(2) 0101 0101 0110 1001 $Data put on data bus

$(8-15). data is 55 hex,
K(7) P(1) 0101 0101 0000 1001 $data being moved.
K(7) P(2) 0101 0101 0000 1001 •

K(8) P(1) 0101 0101 0000 1001
K(8) P(2) 0101 0101 1110 1001

K(0) P(1) 0101 0101 1111 1001 $Write cycle terminated
(e K(0) P(2) 1111 1111 1111 1001 $because of address error.

$Data bus (8-15) goes
K(1) P(1) 1111 1111 1111 1001 $high.
K(1) P(2) 1111 1111 1111 1001

K(2) P(1) 1111 1111 1111 1001
K(2) P(2) 1111 1111 1111 1001

K(3) P(1) 1111 1111 1111 1001
K(3) P(2) 1111 1111 1111 1001

K(4) P(1) 1111 1111 1111 1001
K(4) P(2) 1111 1111 1111 1001

K(5) P(1) 1111 1111 1111 1001
K(5) P(2) 1111 1111 1111 1001 -

K(6) P(1) 1111 1111 1111 1001
K(6) P(2) 1111 1111 1111 1001

K(7) P(1) 1111 1111 1111 1001
K(7) P(2) 1111 1111 1111 1001

K(8) P(1) 1111 1111 1111 1001 $Begin write cycle
K(8) P(2) 1111 1111 1111 1101 $Function coe.s (0-2)

$change to supervisor
K(9) P(1) 1111 1111 0110 1101 $data mode.
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K(9) P(2) 0000 1000 0110 1101 $Data put on data bus
$(8-15). Data is low

K(10) P(1) 0000 1000 0000 1101 $word of PC.
K(10) P(2) 0000 1000 0000 1101

K(11) P(1) 0000 1000 0000 1101
K(10) P(2) 0000 1000 0000 1101

K(ll) P(1) 0000 1000 0000 010.1
K(11) P(2) 0000 1000 0000 0101

K(12) P(2) 0000 1000 0000 0101
K(12) P(2) 0000 1000 1110 1101 $End write cycle.

K(13) P(1) 0000 1000 1111 1101 $Begin write cycle.
K(13) P(2) 1111 1111 1111 1101

K(14) P(1) 1111 1111 0110 1101
K(14) P(2) 0000 0000 0110 1101 $Data put on data bus

$(8-15). Data is SR
K(15) P(1) 0000 0000 0000 1101 $contents.
K(15) P(2) 0000 0000 0000 1101

K(16) P(1) 0000 0000 0000 1101
K(15) P(2) 0001 0000 0000 1101

K(16) P(i) 0001 0000 0000 0101
K(16) P(2) 0001 0000 0000 0101

K(17) P(1) 0001 0000 0000 0101

K(17) P(2) 0001 0000 1110 1101 $End write cycle.

K(18-) P(1) 0000 0000 1111 1101 $Begin write cycle.
K(18) P(2) 1111 1111 1111 1101

K(19) P(1) 1111 1111 0110 1101
K(19) P(2) 0000 0000 0110 1101 $Data put on data bus

$(8-15). Data is high
K(20) P(1) 0000 0000 0000 1101 $word of PC.
K(20) P(2) 0000 0000 0000 1101

K(21) P~i) 0000 0000 0000 1101
K(20) P(2) 0000 0000 0000 1101

K(21) P(2) 0000 0000 0000 0101
K(21) P(2) 0000 0000 0000 0101

K(22) P(2) 0000 0000 0000 0101
K(22) P(2) 0000 0000 1110 1101 $End write cycle.

K(23) P(1) 0000 0000 1111 1101 $Begin write cycle
K(23) P(2) 1111 1111 1111 1101

K(24) P(1) 1111 1111 0110 1101
K(24) P(2) 1000 0001 0110 1101 $Data put on data bus
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$(8-15). Data is code
K(25) P(1) 1000 0001 0000 1101 $for instruction being
K(25) P(2) 1000 0001 0000 1101 $executed when interrupt

$occurred.
K(26) P(1) 1000 0001 0000 1101
K(25) P(2) 1000 0001 0000 1101

K(26) P(1) 1000 0001 0000 0101
K(26) P(2) 1000 0001 0000 0101

K(27) P(1) 1000 0001 0000 0101
K(27) P(2) 1000 0001 1110 1101 $End write cycle.

K(28) P(1) 1000 0001 1111 1010 $Begin a write cycle.
K(28) P(2) 1111 1111 1111 1101

K(29) P(1) 1111 1111 0110 1101
K(29) P(2) 0000 0001 0110 1101 $Data put on data bus

$(8-15). Data is low
K(30) P(1) 0000 0001 0000 1101 $word of memory being
K(30) P(2) 0000 0001 0000 1101 Sused when interrupt

$occurred.
K(31) P(1) 0000 0001 0000 1101
_K(30) P(2) 0000 0001 0000 1101

K(31) P(1) 0000 0001 0000 0101
K(31) P(2) 0000 0001 0000 0101

(i K(32) P(1) 0000 0001 0000 0101
K(32) P(2) 0000 0001 1110 1101 $End Write Cycle.

K(33) P(l) 0000 0001 1111 1101 $Begin write cycle.
K(33) P(2) 1111 1111 1111 1101

K(34) P(1) 1111 1111 0110 1101
K(34) P(2) 1000 0001 0110 1101 $Data put on data bus

$(8-15). Data is cycle
K(35) P(1) 1000 0001 0000 1101 $type (R/W) and function
K(35) P(2) 1000 0001 0000 1101 $cQdes when interrupt

$occurred.
K(36) P(1) 1000 0001 0000 1101
K(35) P(2) 1000 0001 0000 0101

K(36) P(2) 1000 0001 0000 0101
K(36) P(2) 1000 0001 0000 0101

K(37) P(2) 1000 0001 0000 101 $End write cycle.

K(38) P(1) 1000 0001 1111 1101 $Begin write cycle.
K(38) P(2) 1111 1111 1111 1101-'

• _K(39) P(1) 1111 1111 0110 1101 - .
K(39) P(2) 0000 0000 0110 110I $Data put on data bus

$(8-15). Data is high
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K(40) P(1) 0000 0000 0000 1101 $word of memory being
K(40) P(2) 0000 0000 0000 1101 $used when interrupt

$occurred.
K(41) P(1) 0000 0000 0000 1101
K(40) P(2) 0000 0000 0000 1101

K(41) P(1) 0000 0000 0000 0101
K(41) P(2) 0000 0000 0000 0101

K(42) P(l) 0000 0000 0000 0101
K(42) P(2) 0000 0000 1110 1101 $End write cycle.

K(43) P(1) 0000 0000 1111 1101 $Begin read cycle.
K(43) P(2) 1111 1111 1111 1101

K(44) P(1) 1111 1111 0001 1101
K(44) P(2) 1111 1111 0001 1101

K(45) P(1) 1111 1111 0001 1101
K(45) P(2) 1011 1111 0001 1101

K(46) P(1) 0000 0000 0001 0101 $Data applied to data bus
K(46) P(2) 0000 0000 0001 0101 $(8-15). Data is high

$word of address of
K(47) P(1) 0000 0000 0001 0101 $exception handler routine.
K(47) P(2) 0000 0000 1111 1101 $End read cycle.

K(48) P(1) 1111 1111 1111 1101 $Begin read cycle.
K(48) P(2) 1111 1111 1111 1101

K(49) P(1) 1111 1111 0001 1101
K(49) P(2) 1111 1111 0001 1101

K(50) P(l) i111 i111 0001 1101
K(50) P(2) 1111 1111 0001 1101

K(51) P(l) 0100 0000 0001 0101 $Data applied to data bus
K(51) P(2) 0100 0000 0001 0101 $(8-15). Data is low

$word of address of
K(52) P(1) 0100 0000 0001 0101 $exception handler routine.
K(52) P(2) 0100 0000 1111 1101 $End read cycle.

K(53) P(1) 1111 1111 1111 1101 $Begin read cycle.
K(53) P(2) 1111 1111 1111 1110 $Function codes (0-2)

$change to supervisor
K(54) P(1) 1111 1111 0001 1110 Sprogram mode.
K(54) P(2) 1111 1111 0001 1110

K(55) P(l) 1111 1111 0001 1110
K(55) P(2) 1011 1111 0001 1110

K(56) P(1) 1000 1111 0001 0110 $Data applied to data bus
K(56) P(2) 1000 1111 0001 0110 $(8-15). Data is code for

$first instruction of
K(57) P(l) 1000 1111 0001 0110 $exception handler routine.
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K(57) P(2) 1000 1111 1111 1110 $End read cycle.

K(58) P(l) 1111 1111 1111 1110 $Data bus goes high.

K(58) P(2) 1111 1111 1111 1110 $n xeto

$processing
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,pendix M' ISd; i~ce2 of the T=ISC

/3 ~RISC I MCk OfMCES~iRk
313
/I Th~is owIel of tthe RISC 1 was oeveloped fro& the article 'A VLSI I/

/I RIS.C' Dy Kitters~on and SequiL tWit appeured XitILN: Sept '62 issue t/
/A of IEEE COinP6Ler, It iicorporotes IiISC's 31 instructions, its over- I/
/$ 1OaJpEd register windowin s.cheibe with overflowl into seiury, anid its t/
A1 instruction prefetch. Al1 instruct.ions are executed irt 2 abicrosec- T/
/I onds with the exception of thie LoA. and Store instructions, They t/
/1 require 4 &1crosecords. 114.s hodel also inc iudes a hypothesized I/
/I 4-bit Processor Status Word with the tradxtional C,N,Y aind Z bits. t/
/I A 1 Koyte iriterrmul behory has been provioed. 3

is AUTHOR; MhUCK Baxley 9/
/3tJTE: 15 litiq 84 1/

/t Cless! EE 7.92 1i

5t.4te'112 32-eit hgqi$WI's
PC(31:O:-, 32-Bit, Proga Coanter
PSW3:0O, 14-Bit Pracessor Status Wurd
CWP(5:0), 4-Bit 16ioo Pointer

SW~ll:I>, IUverfiow kindow Pointer
Reaxster Window Pointer

1R~3lO), I32-Bit Instruction Register
IEN<O>, I Interrupt Enable Flip-Flop
NIJE3T<7:.', b-Bit, Reqister To Enable Addressing Of 112 Registers
NSOWhcE1<7:0o>, 'Ditto

ONCE(O>, 'i sed To Co,0trGAlinitialIization of CUP
UARRYPIES<32I:G 0I Extended 33-bit fiegister To Enable Carry bit Exasinaition

X<10:0I 30 hegasters To Support Stact Operations
Y<7:3~,i t Register Uinow,_

* formbat
OPCODiE =1w 31:2.d, 7 -bit Opcooe Field
SCCC IR<24, Set Condition Code Bit
DIST zIK'23;iSV', S-bit be-stination Register Field
SOURCEI: N<18:iv4 5-Dit Source Register Field

I lm 1<I3>, I hediate Operand Bit
SOURCE2: IR<'12:0>, 13-bit SWNrE Register Or Co.istanst Field
R[LAWJRbh I1R<16;0>, 19-bit Lkiative nddress For Jubps/Caills

~ 2: =SW<O>, I PSW Zero Bit

N =SJ> ISW Negative bit



C=PSED2, PSU Carry bit
V SU) PSW Overf low bit

beblory

M~o:1023<7:oI lbyte IliterniGI 'aebory

bacro
hi = 1 1, High sti~e
lo =0 1; LowS Stute

prefetch :

*Ift(31:24) = [C;Fetch 1/tk 1 Of Instruction
W2:6>=KPC f 11; Fetch biyte 2 Of Instruction

IR<15:8) h[PC 1 2); Fietcl, bytle Z 01 Ifistmiction
IRQ%/* .PC f 33; Fetcn byte 4 Of Instruction
next;
PC =PC 1 4 Increbent Progroib Counter

OUaLp Save Riegisier Windoi. To fiefory Up.on hWirdai Overflow

while Y 1oq W

KBAJ hf](31:24);
h&X 13 11 = 3:6

nbext;
X X f 4;
Y f4 j

-a or Neal~r ttgister kindow To be keuse.d

kowre~bt :d 6 4 IKust fReeiVe Viodow 's
Low fiieqi,,ters Wm)~ £4111d (WroparotaiJd)

R11103 = R[14);
R1109J P.M)~;
RE 1063 RC U, I
f1E107] RE1)
KC1061 z~O



hovereqtb := Uindw 5 hust Receive Window 4's
High Registers Upon RetA, r(WQperound)

R[15] H e[ll];-'RR[1 113];-

RE1M] = K1103;
R1123 R1,1002;
R1Il R1107];
K[10) = El06] ..'

recover R estore kegisters Mhen ft Window
I. Popped Frob hesory

unihk. Y leq W

R[Y)<31:24 = MX];
REY]<23:16> = MIX + 1];
R[Y]<15:8) HlEX + 23;
R[Y](70) M[X + 33;
next;
X X + 4;
Y=Y+I 1

restore = Each Register Window Is
( 'Popped Frob Its designateo -

if SW? 1eq 936

next;
if SWP eql 936
W RWP + 21

else
W UW + 15;

next;

if RUP eql 90
&overegw;

recover

* . )•

sve c E ycl, Fegister gibidoi, Is
Push," Into h Designated

if SWP leq 936

x
"vX Y WP;

next;
if SWP eqI _36
W RUP 4 21

else
6:RUP + 15;

I -3
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next;
duap;

i f kUP eq 1 90
oeregbt

poverflocheck O verflow Occuri Whten Two Operands
C Havo Saie Sigh Arid Result Woes. hot

case NOt

if (RENSOUHCE1) yvq 0) aind KRSOKIE21 geq 0) and (RUNDEST] Iss 0)

hi;

if (RENSOURCEI) geQ 0) and (SOLJRME geq 0) and (RELIEST] lss 0)

if (RNSOURCE13 his 0) cirid (SOUfRCE2 Iss 0) and (BENDEST3 geq 0)

noverflowcticK O verfc*~ Occurs UWe Twio Jperads
Hove Sake Sign And Resdit Does Niot

case IM
0: (

if (RINSOUiRCLI) geq 0) and (-RESJURCE2)I 9q 0) wid (RINEST) Iss 0)
V = i

if (fINSOUINZE1) lss 0) and (-ICSOUfRCE!" Iss 0) and f(RNDiEST) geq 0)

if cRINSMu~E1) ge4 0) cnd (-SOUI.C[2 ge 0) and (RLNIJESTI iss 0)
if (fINSOU CMI lss 0) uid (-SOURCE.' iss 0) ocud (RLNWiEST] qeq 0)

V hi

esac

opcuiaeO ADDMi (Integer Add)

next;
Lob&E 109

0: AFYkEG = ((RNSOJRCE13) sxt 33) 1 IfSOURCE23
* 12 CAMiYREG = ((RENSOUKCE13) sxt 33) + SUiPLE2

next;



R~UDEST) CARRYREG;
next;
i f SCC

if CARYREG32) eQl hi
C zhi;

poverflowciecK;
if RLEiJESfIl 0
Z= hi;

if RLEDE Iss 0
N =hi;

next

p refltc h

o~,rodeI :AulIC (hdd Wit), Curry)

PSW z 0;
next;

0: CARRYREG (I:(NStURLE13) sxt 33) + ihtS0UCE23 i (C ext 2)
1: CAMJYRE6 UhNSOUFCEID sxt 33) +SOURCE2 X C ext .2)

next;
(. if CARP 13EUQ(2) e i .

HENlDS13 =CAHktFEG;
next;?
poverflowrheck;
if RIf4DESrj eql

if R(NDESTJ Iss 0
N =hi;

next;
prefetch

O~COO5&')SUE CUP nteyer subtroct)

roaxt;
cose Itit

0. CARRYRE6 ((hLNSOURCcEl) sxt 33) -RESOUIZE23

1: ChfRRYK2C ((FINSfiWCEI]) sA 33) -SOWCCE2

next;

.9 - f 6CC

if CN*YkTEG<32> eql hi
C hi;



7.

noverflowchecK;
if REJIDEST] e~l 0

it RENDESTI Iss 0
N =hi;

opcoe3 ~SUB (suAtroct withl Carry)

next;
cas&e 19tH

0: CAffRYREG =((R[NSOU)CE13) sxt M3 - P[SWRi;C23 - (C ext, 2)
1: CAkRYi1EG = RM MURE13) sxt 33) - SOURCZE". (C eyt 2)

esac;
next;
REWDIEST] CARRYREG;
next;
if SCC

if CMRYREG<32) eqi hi
C 2hi;'

ooverflowcheck -

it RENDESTI, sql 0
Z= hi;

if RENDEST]I) 0
N =hi;

next

p ref itch

opcode4 !SUA (Integer Subtract)

Psw 0
next;
case IMt

0: CARRYREG =RES[JURCE23 - ((h'NSCURCE1)) sxt 33)
1: CiVMREG =SOURCE" ((R(NSWOiCEIJ) sxt 33)

emic;
roext;
if CARRYREG(32) e~1 hi
C =hi;

RINICS13 ChhhYEG;
next;
novef looldleck;
if RUDOEST] eqi 0

if KND~ESTJ uss v



N hi;
next;
prefetch

K opeudes SLUBCf (Suibtract Nith Corry)
PSW 0
next;
Case IMJ

0: CMkRYHL6 B(SOUrNCE23 - rMINSfU~CEi) 6xt 33) (C ext 2)
1' CALYRREG SOURCE2 - (RNAOU1CE1J) sxt 33) - (~ext 2)

next'
if CAiRMREN> eqi hi

RE:WDESTI CARRYREG;
next;
noverfiowchecK;
it R~IDESTI eqI 0
Z a i;

it R[NIJESTJ Iss 0
N h;

pref etch

opcode6 W:A4 (Logical And)

P6 0;
next;
case IhI

0: fl[NDESTJ RLNSOUK~E13 and F(SOURCE23
1: Rfh[IESTI z RINSOWRCEI) end SOURCE2

es~ic,
next;,
i f 5CC

if RENDESTI eqi 0

if RENJJEST) Iss 0

next

p refetch

opLOde/ BE O (Logical Or)

next;
case Ithh

0: RENDESTI REPISG~U) or REbOURCE23

1'- 7



1: R[NfiESTI RENSCUME~1] o SOUFCE2

next;
if SCC

if iRLND[ST3 eqi 0
2 hi;

if FR[NFE3V iss 0

next

prefetch

apcode8 XOR (Logical Exclusive Or)

next;
case hIM

0: REND'ESTJ RENSOLWICE13 xor RESOUR~CE])
1: MEDEST) =Ft(SRS~rCE: xor SOURCE.'

next;
if SCC

if FrWhEST] eri 0

if REDEST] isB 0
N hi

next

prefetch

opcode9 S U (Shift Left)

next;
Case Ing

0: CAMRYREG = HNS0'MJCE1) Clogica RESOUR~CE23
1: CANHYREG ((R(NSOICE1J ext 33) $:logical SOUFRCE2

next;
INh'ST] CARRYBEG;
a exL;
if C

if CAkfRThEG<32> eql hi
CLhi

if RENDEST] eq] 0
Z hi;

if RENDESTI Iss 0

h~i hit



next

p ref etch~

SU 0;
next;
case IM~

0: CARREG = RINSOURCE11 /:loqicol IR(S01RC[2)
1: CARRYREG =(ft(NSURCE1)) eAx 33) /:ogical SOURCE2

next;
REMS3 CARRYREG;

next;
if 5CC

if CAiRYRE.G(32 eql hi
C z hi;

if R(NDESTI eqi 0
z hi;

if H[NIJEST) iss 0
Hf hit'

next

Opcodell SP A (Shift Right AriUtbwtic)

next;p
case ItIM

0: CARRYREG RtINSOUICEII /orith RESOURCE2J]
1: CARRYI*.G :RLEiSUURCE13 /':orith SOURCE2

eswc;
next;
if CA YREU-(32> eql hi

C hi
FIENOa$T3 = CAFRRYKEG;
next;
if IENIIEST) eqi 0
Z z hi;

it R(NFEST) Is 0
N: h i;

next;
prefetch

-. opcodel2 : LbL (Load Lon~g)

PSY 0;



next;
Case IIWh

0:
R[NDEST)C31:20 HIENSOURCEi) + F1LSOuRCE2fl;
RN[ESTE23:16) =~RNO~~C1 f KSOIURCE23 + 11;

RLNDESHT:15:8*> NCR[WSD'JRCEII + RISOUJ;CE23 f 23;
RENDEST3(0:0 = hNtNSURCE1) I4 RLSOUfXCE2J + 3]

RINDESTJ(31:20= MERLNSOURCE13 + SOURCEDJ;
RfNL'EST3<23:10 > HIN(SOUfRCE13 + SOURCE2 f 11;

RL~ES-T3\1'Jb =h[RENSOURCE13 + SOURC12 + 23;
RENIESTJ<7:0 AIN[SOURCEI) f SOUiRCE2 + 3)

esoc;
next;
if SCC

if R[NIJEST1 eql 0
Z =hi; --

if RENDESTJ iss 0
N hi;

next

prefetch;
delay~l)

OPCOWe3 ::'LDSU (Load Short Unsigned)

next;
case IAN

0:
R~INESTJ<31::) NCREIiS0RCEI) i FtSOURCE233 ext 24;
RENDiESr)(7:0 KiENSM~CE1) + R(SOURCE23 1 1]

HHIDESTJ<31:B> f[R[NSOURCEI) i SOURCEDJ ext 24;
hLNIEST)~u> h(fiNUhOEI) f SOuJECCE + 1)

esac,

p if RCHDEST] eql 0

if RENDEST] Iss 0

next;
p ref etch;

opcoo&14 :LDiS (Loud .0nort Signed)

.... ... . ........ ... *'.....



PSU 0I
next;

0:(
WW4LEST3318> WIF~NSOURCE13 f RCSOUfRCE233 sxt 24;

:RfN[ESTV(W ?KF(SUURE1) f M~~IUMC] + 1)

RENRhESTJ(1CX' ORNGURCEl) f SOUfGZE23 sxt 24;
IiNEST3<70. h[RNSWREI1) + SOtifCE2 1 1]

next;
if R(NIEST) eql 0
Z =hi;

it R(NDEST) Iss 0
N =hi;

next;
prefetch;
delay(l)

Opcode15 LbW~ (Load b~yte Unsiigned)

flext;

0: RENiEST] KMNSUCE1 i MEWOUREDJ exi 32
1: RENDESI] ?hthLHS0UNCE11 f SOUiCE21 ext 32

next;
if RrNLIEST3 eql 0
7 hi;

if K~NIJESTI Iss 0
N ;

iext;
p ref etch;
WWIy()

Dpco~el6 .LIUBS (Load b~yte Signed)

next;
case NO~

0: kUNDESTI KURLSOAM~C1) i RESRCE] sxt 32
1: R(Ni'ESII MIRB(NS0URC1) + SURJCE21 sxt 32

next;
* if RINDESTI eql 0

if RIWUESTI Iss (i



next;

delay(1)

opcodel.7 : ETL (Store Long)

case IlIN
0:

MIRfiNSOUf;E1) I RESOUMCE23j" RLAN1:24;
MEAMW~UKIf~E) I RESOURCE2) 1 1) EDST<31>
tlER(NSOURCLI) f h[SOUICE'Ll + 2) RENDESTY152c;
M(IKOS0IM..CEI) i RMURCE23 + 3) z kENDETYND0

KlRENSOMfCEl) + SBMfCF.2J R~hD1J!]3I:24
I1ER(NS0LCEI) i SOWCE2 i 1) R ET12:0
ltERSbIOfCE13 f SOUR-CE2 f 2] HENEST)15:8V;
h[RRNSOWRCEI) f SOLIRCE2 + 3) R(,WbEST)<7:0>

next;
if SCC

if R(NDEST) eqI 0

if REND~ESTI Iss 0

* Anext

prefetcht
delay~l)

opcodeIB SIS (Store Short)

Ease Im

n~hS~uiCE3 KWM01.23) NL'fSTJ(5:8 ';
MERENCSOUiRCE11 + RCSMUhE2IJ 41) RCHDc'S1\'7?bO

MiENSOMfCE13 f SO~URCED ) R[NDEST115:8;
MCRENSOL*KCE11 f SOWRCE2 + 1) R[NDESTJ<7:0>

esoct
next;
if KND~ESTI eqi 0

if RCNDEST) Is& 0

next;

Y.-l 2



preietch;
deloy(l)

opcadel9 ;: TB (Store Bfte)

East INI
0: nf[KEkSjUCE1] f RESOURCEA1J) R[NDESTJ(7:O
1: ?itRCSOMfCE13 + SOUR6CED2 RLNbESTK7:0>

esac;
next;
il RUD~EEST) e~l 0

Z = hi

if FUttDEST] Iss 0
N =hi;

next;
prefek~h;
delay(1)

opcode2O JMP (JUImP Cwditioiaol)

case RDEST
O:if not 2

case IN
0: PC =RENS0UiRCE13 f RISOUJRCE2]
I K; e-C HSOURCEiJ 4 SOUfi2

esoc

l:if 2
[ose ifit

0; PC R(NSOtMILI] 1 RCSOUPCE23

1; PC R(dOURCEIJ + SOURCE2

2:if not N or Z
case ~I

0: PL H(NSOUHCEII + RESOIIRCE2]
*1 K P RENSOUK~EI3 f SOUfCE2

esoc
644se Ihh

0; PC z UNWOUICE13 + RESOW(CE23
I.' PC :RLNM0URCU3) + SGUhCt2

esac
R~ N W~ not Z
case WI

0: PC = UNSO"AMEi + rMSURCE23
1PLzHENSOURCE1) + S0UIkCE2

S5if buit N .311d not Z
case Whf

0: PC =RENSOU8CEIJ i RISOURCE2J
1: PC =RCNSOUf(CEI] SOURE2

esac
3it N or 2



0: PC =RNSDUFRCE13 + k[SOURC[2]
1: K' = F10SOURCE1) i SOIJRCE2

11ext;prefetcti

case WIfST

0: if not Z

i:i PC =PC 4 RELAEDWR

PC =FP 4 RELADDR
2: if not N or Z

PC =PC i WODD~iR
6: PC =PC 4 F4ELMWIR
4: if H mid not Z

PC =C K RELADDR
5i: if not N anid niot Z

PC =PK + RELADWR
3: if N or Z

PC KC + RELADOR

e rnext;
pref etch

opcode22 zChMI

RENDESTI PC;
next;
case UIM

0. PC RCHNSOURCE13 + HESOUkCE2j
V: PC RCHSOURCEIJ f S6URCE2

CUP CUII- CUP hst Note LeisThan I

FWP SUP - 6;

Vnext;
if RUP Iss 10

next;
save;
prefetch

opcode23 := . ALIR (Cull Relative)

REN[DEST3 PC
next;

R- 14



PC PC f RELDIR;
cw = CUP - 1I L UP t~st gat B~e Less Thm I

UP=UP - 64;
RUP: = kP -16;
next;
if IWP lss 10

jRiP 90:

next;
save;
p refetch

opcode24 :RET i[eturo)

case IM"~
0: PC =RINSOURCE1) + RISGiJRCE23
1: PC =RINSWUPLE1J I SGURCE2

CUP =CUp + 1 CUP ihust Not Exceed 10
next;
restore;

SUP = UP 4 6

next;
prefetch

Opcooe25 CALLINT (Di ,kble literrupts)

RINDESTI PC - 8;
CWP zC* -1;

SWP U - 64;
Rup p - 16;

next;
if RUP Iss 10

* RWP =90;
next;
save;
p ref etch

opcode26 RET."T (Enable Interrupts)

0: PC RLNSOURCEi 4 FSOUIRCE23

CUP: = W + 1;
next;
restore;
SUP SUP 4 64;
A RuUFP f16;
nekxt"



it UiP gtr 90
RUP zi0;

prefetch

capcode27 LW*11 (Lc'oo IUid~~e High)

RrMDEST]<3i:13', RaLADDR;
RtHDESTE12O>/ 0;
n~ext;
p ret etch

opcode2a GTLPC (Get Last PK)

RLNDESTJ PC - 8;
next;
pref etch

opcode29 GVWSIW (Get PSW)

RINIJES'l ] W
p ref etch

* * *opcode3o :: UTFS, (rut PSW)

F'S4 REN&IUREII1;
p ref etch

execute :

CARHYfRE6 0; Initialize Carry Register
next;
case OPCOBE

0: opcode0 ADD
1: opcodel ADDC
2: opcode.' SUB~
3: opcode3 ~.Subc
4: opcode4SU
5:opcodE5 SUBUa

p 6: ocod~6AND
7: opcod7 OR
8: opccdeB XOR
9: opcode9 SLL

10: opcodei0 SFI.-.-
11: opcodell
12: opcodel2 LDL
13: opcode13 !LDSU
24:' opcodel4 LDSS
I5 op cod e IS LIDU



,6I opcodel6 LII.
17: opcodel7 ! STL
18 opcodelB SYS
19: opcodel9 SIB 0
20: opcode20 JNP
21: opcode2l JWR
22: opcode22 1 CALL
23: opcode'3 CA! LLR
24: apoee24 ocE1
25: opcooe25 ! CALLIN!
26: opcode.2te RETIHT
27: opcade27 L1tHI
2 : opcode28 G!LPC
29: opcodi29 6 ETPSQ
30: opcodei0 ! PUIPV

esoc

/4 Tlhis routine mops a program sodule's 32 addressable logical regist- t/
/ ers into its corresponding uindow's physical registers, It provides V"
3 10 overlapping window risters. All modules use global registers t/
/S 0 - 9. A hodule using winoows 4 or 10 hove their logical registers t/
/S happed into physical regi;ters 90 - 111, Any bodules using windows t/
/1 3 or 9 hove their logicel registers apped into physical registers S/

4 /S 74 - V5, Physical reisters used by the other 6 windows are dezirib-l/
/S within the boaule itself. f;egisters that ore snared by two windoi t/
/* (i.e. 4110, 319, 238, and 117) ore suved to eory by the CALLP, /-
/t CALL, and CALLINT instrjctoais before being used by the shoring I/
/3 window. They ore restored by the BET and RETINT instructions, This 9/
/* action is accomplished wittin the instruction routines thesselves, t/

wilduw :

NUEST DEST ext 8; Expand 5-[it Instruction Fields
NSOUCE1 = 5 GRCE1 ext 8; ! Into 8-bit Field To Address 112 Registers -
next;

Cuit CWJP
4,10: klh~w~s 4 aoid 10 Use heyiiters 90-111

if NVEST gtr 9
NDEST u NDEST 4 80;

if tSOURCE1 qtr 9
HSOURCE1 = NSOURCEI + 80;

Don't hodify SRLIE:2 Field For Instructions Using Relative Address Field
if (0PCODE neq 21) and (OPCOiDE neq 23) and &0PC01|E neq 27) ""-

Do,'t hodify SOURCE2 Field If It Contains Ao lmediate Operand
if (flt e4l 0) and (SOUNMu2 gtr 9) _

. SOURCE2 SOURCE2 f 80

3,9: ( i kxndovs 3 ard 9 U!.e Registers 74-95

X.17. .... :..:...
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if NOEST gtr 9
NDESI = KDESI 1 64;

if HSWMRCEI gtr 9
NSOURCEI KSOIRCE 1 64;

if (OPCOfPE neq 21) and (OPCO)JE neq 23) and WCODE neq 27)
if (IM? eqi 0) and (SJUICE2 9tr 9)

SOURCE2 SOURCE2 64

2,8: ( induw 2 and 8 Use Registers 58-79
if WEST qtr 9

IMbEST NIJEST f 46;
if HSOURCEI gtr 9

NSDUF;CEI NSOURCEI 4 48;
if (OPCODE neq 21) and (OPEOIIE rneq 23) and (OPCODiE neq 27)

if (IM eql 0) and (SOURME gt~r 9)
SOURCE2 = SOURCE2 t46

1,7: ( Iindows 1 anid 7 Use Registers 42-63
if NDEST gtr 9

MDEST z DEST 4 32;
if HSOURCE1 gtr 9

NSDURCEI z SOtIRCEI1+ 32;
if (OPCODE :seq '21) and (OPCOLIE neq 23) and 10CCD neq 27)

if (llI eql 0) and (SOURCE2 gtv 9)
SGURCE2 SOURE? + 32

6: idowd 6 Usei Pjisters 26-47
it MDEST gtr 9

NDEST =IWEST 1 16;
if NSOUfiCEl gtr 9

NSOURCE= NSMUCEI + It;
if (OPCODE neq 211) and (OPCOiiE ne4 23) and (OPCOIJE rbeq 27)

if (IhM eqi 0) and (SOURE? Qtr 9)
SOURCE? WURCE2 + 16

ii not ONCE

iop1; ! laltiatize Vindow Pointer
SUP 1320;

ONCE zhi; Do Not Egecute This lnstrtuctic~n Group Again
prefetch Fetch Initial Instruction

wiiidow; itterairie Current Register Vindow
execute; Execute Instruction

* .dvlay~i) !Delay 2 hicroseconds
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Appendix L: Metamicro Description of the RISC 1

* instr l[4,4]<8>$ !Constiant length 4-byte instruction
Sf'ormot !Instruction fields

OPCODE = 7[0]-0:1'. !7-bit opcode
SCC = IC0 OO, !Coi,dition codes set or not
[EST = Ii)37.3, !Destination operand

SOU[RCE16 = I[1<2:0-, !Source operand
SOURCE1I = 1[2]-7:6', !one (5 bits)
IMh = IL2]<>, !Immediate operand?
SOURCE2A = I[23<4:0>.,, !Source operand
SOURCE21( = I[3]<7:0*, !two (5-13 bits)
RELADDRA = I11<2..:0'., '19-bit
RELADE'RB = I[23<7:0>, !relative
RELADDRC = IC3]<7:.;, !address
10 = I[0<7:0, !Instruction
II = I[1]<760.', !byte
12 = 1[2]<7:0>, !mnemonics,
13 = I[33<7:0>$

mkacro !Conditions
ne = 0 1, !Not equal
eq = I 1, !Equal
Ae = 2 9, !Less than or equal "
cge = 3 1, !(reater than or equal
gt 4 &, !Greater than
ls = 5 1, !Less than
un =6 1, 'Unconditional

con = 1 , )Condition codes on
coff = 0 1, !Condition codes off

rO = 0 1, !Macros foi- 32 registers
r =1 &, !in array
r2 = 2 9,
r3 = 3 1,
r4 = 4 S,
r5 = 5 It .:C."-

r6 = 6 t,
r7 = 7 1,
r 8 1,
r9 9 I,
r10 10 I,-
rl = 11 ,,
r12 12 &,
r13 13 1,
r14 14 I,
r 15 15 1,
-'16 16 9,

: -.- r17 17 9,
L-1-

* :.-:
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r19 =19 1
r'20 = 20 X,
r21 = 21 1,
122 = 22 1,
r23 = 23 9,
'24 = 24 i,

r25 25 &,
• ~~T'26 = 26 &, .-

r27 27 1,
r28 28 i, "

r2 29 1,
r30 = 30 1,
r31 = 31 1,

imai (t2) = !liia ,iete SOURCE2 operand
SOURCE2A = s2A-8; !SOUkCE2A gets 5 MSB of s2

SOURCE2'B = s2 t, !SOURCE2D gets B LSB of s2

indx (rx) = !Operand is index register

SOURCE1A = r XA-2; !SOURCE1A gets 3 MSB of rx
SOURCE1P = rx I, !SOURCEIP gets 2 LSB of rx

src2 (s2) = !Process SOURCE2 operand
if 's2 eql 'Ai.*' then ! IuAediate bode?

{ !Yes
IMi = 1 'Then set IMM
if 1 ther, {:iiaw"s2 !and cqll immi (52)

else""{ 'rNo.".-

IMM = O; D['o not set IMM
SOURCE2A = s2^-8; IFill SOURCE2 field
SOURCE2B = s2.

srcdstreg (rs,s2,rdcc) = !Process instruction operands
SOURCE1A = r5A-2 ; !Fill SOURCE1 field
SOURCEIB = rs;

SCC cc; !Set condition codes?
[EST = rd; !Fill DEST field

i4 's.2 eqi. 'AI.*' then Ui~anediate miode?

if I then {ias}s2

else

5OUkCE2A = s2A-8;

SOURCE2B = s2

idxsr'cdst (rx,s2,rd,cc) = !Process uperonds containing index"'

':. -" . - % " . , % 5. " . . " " ' *' '% ° ' ' ' ' ' ' , • '' ''T . % ' . , ".*\* ",* ".**'. * % o '" %' '%



if 1 then {indx,.rx.; !Call idx (mx)
DEST rdp
SCC =cc;

src2d (s2) &I !Cull src2 and paiss SOURCE2

ADD (rs,s2prd,cc) !ADD leads off' tfle instructions
OPCOI'E = 0; !Assign 0000000 as opcode
srcdstreg (rs,s2,rdrcc)$ 9, !Evailuate operands and

!assign to instruction fields

ADDiC (Psys2,rd~cc)
OPCODE =1
srcdstreq (rs,s2,rdtcc)S &j

SUB (rs,s2,rd,cc)
OPCODE = 2;
srcdstreg (rs.,s2,rd,cc)S &y

SUBC (rs,sl,rd,cc)=
OPCOPE = 3;
srcdstreg (rs,s2-,rd,cc)$ 3,

SUBR (rs, s2,rid ,cc)
OPCODE = 4;
srcdstreg (rs,sl,rd,cc)S 9,

SUBCL'F,. (r'ss,,rd,cc)
OF'COE = 5;
srcdstreg (rs,s2',rdtcc)$ &P

AND' (rs,s.2,rd,cc)
OPCODE =61
Eircdstreg (rs,s2trd~cc)$ &P

OR (rs,s2trd,cc)
OPCODE = 7;
srcdstreg (rs,s2,rd,cc)S &P

XOR (rsys2,rd,cc)
OPCQDE = 8;
ircdstreq (rs,s2,prdcc)$ )it

SLL (rs,52,rd,cc)=
OPCODE = 9;
srcdstreg (rsts2,i'd,cc)$ &y

SFCL (rs,s2,rd,cc)
OPCODE = 10;
srcdstreg (rsps2prdpcc)S I

SRA (rs,s2,rdpcc)

srcdstreg (rsps2,rdrcc)$ gr



LIL (rx,s2,rdpcc)
CJPCOE = 12;
idxsrcdst (r>:,s2,rdcc)S 1,

LD1SU (rx,s2,rdrcc)
(JPCOE'E = 13;?
id>:srcdst (r>xs2,rdjcc)$ It

LIISS (riv.,s2,id,cc)
OPCOL'E = 14;
idxsTrcast (r):,s62,rd,cc)$ I

LLIE4U (rxysl,rdrcc)
OF'COIE =15;
idxsrcdst (rx,s2,rdpcc)$ It

LMJ~ (rx,,s2,rdscc)
OFCO[IE =16;
idxsrcdst (r%,s2,rd,cc)$ S,

STL (rA,rx,s2,cc)
OPCOI.E = 1?;
idxsrcdst (rx,s2,rih,cc)$ It

STS (ru,rxs2,cc)

idxsredst Cr.:rs2, ra,,cc)* £,

STEB (phrrs2-,cc)
OPCOI'E =19;1
idxsrcdst (rx~ts2,rou,cc)$ It

JFIP (condps2,x)
OPCOEE 20;
DIEST =cond"
if 1 then (ind~xt

sr2(s2)$ It

JhF'R (cond,y)
(frCcJE = 21;

VIEST =cored; !DIEST field now receives
!condition vailue

FELADDRIA = Y-16; !RELAEIPRA gets bits 16-18
!of displa~cem~ent

RELAILIIRI = w'A-B; !RELAIIREI gets bits 8-15
FELADD[RC =$ 1SI !R-ELADD[RC gets bits 0-7

CALL (rd p c2, rx)
OPCOL'E = 22;
DIEST =rd'
if 1 then {ind)rx;
src2 (s2)1, 1,



CALLR (rdry =
GPCOEE = 23;
DEST = rd;
IRELAE'1RA = Y-L
RELADIRB = yA-.8;

RELArlDRC 0 1$ ,

RET (rne,s2)=
C*'COIE = 24;
DIEST = 0;
SQUFRCMA = rn RA-..2

SOUIRCE1Bi = r
src2 (s2)$ 1,

ChLLLNT (rd)
OPCaOiE =25;
DIEST = rd$ It

RETINT (rm,,s2)
OF'COIE =26;

SOIJRCE1A = al2
SOIJRCE1E' = ru.;
src2 (s2l$ It

OPCOIIE =27;
DEST = ed;

RELAL'E'Rh =yA...16;
RELAII[RB= yA..8;
RELAI'L'RC YS X$b,

GTLFC (rd)
(JPCUOiE 28;
LtEST rdS I,

GETPSIW (rd)
OF'COEE 29;
D(EST rd$ It

PUTPSW (mn)=
OPCOD:E =30;

S(JURCEIA = rIA2
SOUNCE1E' = ro,$ I,

DATA (const) !32-bit stored constant
10 = conStA -24; !10 gets bits 24-31
11 = coist16 !I1 gets bits 16-2
12 =con StA-8; M1 gets tits 8-15
13 =const$ I S M1 gets bits 0-7
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