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- ABSTRACT

This thesis presents the 68000 single board Microcomputer. The 68000 single
board Micromputer includes of the 68000 Microprocessor, peripheral for Microcomputer
system, ROM memory 32 Kword, RAM memory 32 Kword, Keyboad PC XT/AT and LCD
di;play 4 line 16 columne

This thesis can be used to demonstrate and learn about design of hardware and

software of Microprocessor



III

fadanssudseme

Ysyandinusaiuil duSeganac]anish (18I0NANUBYIATIZHYEIDTLN
Pl P2 - (Q ] . v 1Y
YSnuTyuiinus 1are19150lssiinmAInNATMAnsIAINTINYANIY nlanganin
v y ‘y y "
s13nu, voraustusnseuanuInun luam lumsduiunusdaiouq uag
v y

[Y o

E4 [] 4 v o o A 1 4
upq ynaudineslmanumemdeuaziidalinaeaat dalemail AalydaThzan

1 4 . v ' ' vy
gFaluns squveanng Munuzgdaiveveunauiueeds 1 o Temaiinig



CERRIGY

o4 oy
unfiagemuing \
vné’ﬂz]ammé’aﬂqy 11
feAnssndszmna 111
a1y v
CADVCTAEAN Vil
MUY VIII
undi 1 unsh 1
1.1 mmnﬂumuazmmﬁwﬁmﬂmﬂ?mapﬁwu{ 1

1.2 IaANNEANIT0UN AT 2

13 fom Taodan) 2

i 2 NQYE HazNaNMS 4
2.1 narni 4

22 Tasaasanaeniiag 68000 TTns Tlsianaos : 4

2.3 MITAMINUIWAILS | 5

2.4 MyINBHAzmslamiaeaIE 8

25 F5auansmuluves 68000 lulas Tusiwaves - 9

2.5.1 '%‘%amaslmyay,a 9

252 UBAIATATIAIABS 1

253 AURAA WOUUABS 12

254 Tilsunsuaitnes 12

2.5.5 SeaIADI AU 13

2.6 germas'uazqgﬂnﬂa{auﬁﬂ WOOUIABS 15

2.7 fxgﬂﬁwf?wm 63000 17

14

' ¥
2.7.1 Mdalums Teuswvoya 17



aM13iigy (ML)

-}
1584
’ s
2.7.2 AMAINMTNTLMNNNAUAAITAT
273 fdamsnseimundinenaasveuayg Uy
] 4
2.7.4 MFIUTsUIaRaAN AT INANERS
2.8 510a219UANINTITALITUDL 68000
[ [3 oAt
2.8.1 ANYUZTUMZVDIFNE
2.8.2 SIURZIDYAVIVBA 68000

29 miaammummamﬁﬁmimuﬂuﬁmamms‘h

2.9.1 1A utadygy 1. DTACK
2.10 IBBNLUYDUNALALOIAYAYBIIT LYY
2.10.1 né’ﬂﬂmwﬁw‘h1mﬁwmqﬂnsm{ﬁuvmua:mm(v!ﬂ
unfi 3 MITTAREMTEBNILIL
3.1 pamth
P
3.2 MS0BNUUVEITAUIS
3.2.1 MIVOAUUUINS RESET Uaz HALT
3.2.2 2esiuiadyanaunnm
3.2.3 2993 Wait 130 DTACK GENERATOR
3.2.4 mséaﬁmmﬂmmmuéuq
3.2.5 m3iFeuasneuiaes Ty 68000
3.2.6 MsAARBRUMUIEANUA

[} g L4
3.2.7 ﬂ'\‘iﬂﬂﬂGQﬂﬂiﬂlﬂuwmlﬂZlﬂTﬂﬂﬂ

3.2.8 MSITOUADNOIN 825541 U MANAANAUVUNANNAILCD)

3.29 ﬂ1‘5£‘§8ﬂﬂﬂﬂﬂ§'ﬂ 8255#2 U ?\EJ']J'EJSﬂ
3.2.10 M3iFoUTHY 68000 11 RS232

33 ﬂ'ﬁﬂﬂﬂu'ﬂ‘uTﬂillﬂiuﬁﬂﬁmﬂi

v
26
32
35
39
39
40
60
62
66
66
69
69
69
70
70
71
72
73
73
77

80
80
83



518y (ML)

304 Y111
3.3.1 noufuazvanmseenuuy TUsuasuaIuguMsinu 83

3.3.2 Yannuannsovad l1lsunsuniugu 83

333 msaafumwﬁaammﬁﬂﬂamﬁ%uh]suﬂmuaﬁma{ 83

33.4 msﬁmuﬂmmammwaqTﬂsunsumuquﬁnqﬂnm}f}ﬂnéa 86

3.3.5 sl luTsunsuneilines 87

33.6 MITUYBITINFUANA TuTdsunsuueilines 88

LNT 4 MIINAVBAATHAM INATD 90
4.1 MINARBINITAYAIVUIEM 90

42 MINAABINIT DTACK 92

43 MINAADINDT RESET 95

4.4 MINABDINITNOATHA 96

4.5 N15NAAD9993 U WE, U RD,L_WE uaz L_RD 98

unfi 5 umargy Ty mmaun luieeiann 99
5.1 unargy - 99

5.2 ﬂmumuazuu*mmuny'lm 99

5.2.1 gynn 99

522 wamaunly 100

5.2.3 uuamnlumswann 100

maeuan 0 1dsunsu 101
manuIn ¥ 1sunsw 121
MARYIN A MENTTUALHUIRT TN 127
UIIANYN TN 138

U3z iRegung 139



e wmE W o=

v

A3UYMIN

MIN
: : v »
3199 2.1 MdalumsTeuneveya
Mm99 2.2 Mdamsszaranadiamans
maf 2.3 ddamsnssihmendamaasnnavguasuuavgndy
M99 2.4 rdamsnszimassneans
mSN?'I 2.5 dgyy1eu function code output
M3 2.6 mswyﬁﬁ’ﬁf'fnumpmﬁumas(%"wsff
ﬂ]iN?; 2.7 UDS itag LDS function
A3 3.1 M3 Memory map HUIWAIIUS
M3 32 ,msaaﬂsﬁ'aﬁumﬁwmqﬂﬂsm'%m_AI-A3

M319%1 3.3 MINBATHAANUIVO 8250

1(31Y

19
27
33
36
41
46
54
75
78

81



VIII

MUYMN

s _
g1 2.1 gUnuuMaeHiITved 68000 Tulas Tusivaiyes
d‘ v <2 ' ) °
g1 2.2 msendvhumu lunueanus
4’ Y ° ' ' o d
1 2.3 msenadumus Tunsanus oy lua
d' v g Y a
51l 2.4 gUuvumstauveyanuviia
a v dd %
gt 2.5 puuumsdanuveyanuylua
-t v Y a
51l 2.6 sluVUMITANVVBYALDVIIIA
=t v a v ¥
51l 2.7 gUnuuMsTauYeyANUUABITIA
7171 2.8 U UIEA NS
' a ¢ ¢
U 2.9 S3amesnioTuvod 68000 Tulns Tusiaizes
= aa <
51 2.10 S9aim0sAD UL
o <3 ’ ’.’,’ o4
51/ 2.11 quARNOIUIABI NI 2 YBITHY
2 3 ' e g AN &
717 2.12 MsorMUIBTBIAUANNBEUIADS
51U 2.13 msulasuntasmagmeluauan
=t v sa ‘g o & A N 5 a -
g1 2.14 upyveyavesidames iy ludnyazaeiiieamulusTmmesULUINM
o Y o A g Y ‘A e ¢ !
Ui 2.15 uuuveyavesImaes Ay ludnyuzaeiiesmu i Tamesuuyaam
4 o« A -3 Ty . a ‘. ' o ¥
Ui 2.16 msduiiumsiNuiazAUAYEYATEMINGTAINESAUNUIANNTIAW
finds MOVEM
U 2.17 NAYaPUBURALDIBIAATBITAY 68000
] 4 ¢
51 2.18 1313 leFiues 7415138 Tumsanasiadaygias function code output
5111 2.19 AnudUIUTT NI CLK Hudyye o E
M a P
711 2.20 dygnanniimvegUnsumeusn 6800

1 221 msBumesiaiugnsunisusn 6800

31/ 222 uaAIv RESET , HALT U@, BERR

Tl

10
14
15
16
17
23

23

24
39
41
42
42
43

" 44



IX

MIVYNN(AD)

JUMn

[ 14
g1l 2.23 dygnui Iniians e, RESET tiaz HALT

[

=h.

1
Ui 2.26 ﬂﬁﬁﬂWlﬂﬂlﬂﬂtﬂiﬁﬁﬂttﬁzﬁa‘uyaga
i
1

3 4 .
11 2.29 Taseasveaia Tunuloaugl

2.25 AANUNIAIUAUATTNNUVBILT

€aR

(8}

2.27 Ao uzdyanuuIdn HALT

Qah
=b.

=h.

228 dyNaIRNIVeINTAILANTH

€aR

[-1V]

11 2.30 msaemodaanaueamsanuiivives 7415244

€aA

i 2.31msiesaesiinma Taulylediues 7415245
1
|
i
|
51

51l 2.37 2sesnunnauneduiiadyna DTACK

2.32 A9NIUIAIYBINIDTURUIBAIND

&
=h.

2.33 TIU122190IM S UNUIIAIND

(1%
.

o LY o

2.34 PNﬂlﬂ\iﬂ’li’ﬂﬂﬂiﬁﬁﬂumuﬂuﬂu’lﬂﬂ’.l'mﬁ'l

-1V ]
=h.

o a 03

2.35 Nsu’lﬁ'l‘llﬂﬂﬂﬂﬂ‘iﬂﬁﬂ'\llﬂﬂ\ﬂﬂﬁﬂ')ﬂﬂ')'lﬂ‘ﬁ']

-]
=h.

=h.

2,36 AU NI UHAdYY1Y DTACK

- ' daq % a o ="
1 2.38 2095w islumsdudadyana DTACK fisumsilfuigs

11 2.39 2esAnnRiUN TR URALDIBIAYA

g

1 =\ ' s JQ
71/ 2.40 msnvaTHaLBAIRTTAAAB QLRI UIDUNALAZIBINYA

L4 4

[ ¥
51 3.1 TaseaswlumsesnuuugITaLs

31/ 3.2 7995 Reset l1a¥ Halt

o o o

511 3.3 Kvesduilady i

o e

U7 3.4 295 iladuual DTACK GENERATOR

u v

[ ¥)]

ar

171 3.5 MsnedyIUAILANDU VDI 68000

LT ]

H =y /V Jz L. ¥
1 2.24 msduiiadynaduaossnnie 7 520 91031y push button

AU CFFFFE

v\ oyin

45
47
48
50
51
53
55
56
56

58

70
71
71

72



MUYNIN(AL)

sUam
o A ! o 1 ’
5171 3.6 M31¥OUAD 68000 NUABUIUAINDS
31 3.7 mIseauuUNUIIAIND
v ] . y o
51 3.8 2asneasHadwmuslunuisanuirlasly IC wes 74LS138
1/ 3.9 mseeasiadumuelunlenL
511 3.10 MsmuAdILIMUIUD 8255 91U 2 )

s1/%i 3.11 MIFeuABND 8255 $I1UIU 2 F7

'

51/ 3.12 M31¥oUAL 8255 11 Connector

R.

51/ 3.13 M3 iFeuADOWBIN 8255 1 LCD
L4 s

51/ 3.14 TnsearsuamsiyenTosfouosa fu 68000

R.

v

519 3.15 AN UIUD 8250 ACIA

e
R

A.

71/ 3.16 MIneATHAMIITBUAD 68000 1 6850

510 3.17 msFeune By 68000 U 6850

317 3.18 mseenuuuMUIBANNHIdMTV T sunsUAIURY

2

|

| 8

) Pl P v
51U 3.19 dunuausImaLEaHaLl N A NIadLasAsresa lurulsa U8

|

510 3.20 upuFamsTavesueiliaes 1Usunsy
i
gﬂﬁ 42 'msf'f”ﬂumunmu'uﬁnmuua{ﬂmam 68000
i
51
517 4.5 HANDUAUBIVDINIT DTACK HUUTAMSVINNIAT 3 diAn
il

51 4.7 HaADUAUBIUBINT DTACK UUBIMIHUINIAL 7 dian

A a

Pl -~ Q" ¢
4.1 U95aNAA83UDN 68000 FAUNAUDTAABUNAUADI

[-2%]
=a.

43 namiiahndygnadudadyganimuazundyga E 103 68000

(2]
=hr.

4.4 HAADUEUBIVDINIT DTACK ll‘U‘lJ‘hJﬁﬂ’liﬁu’N!'Jﬁ'l

=h.

=h.

4.6 HAaNDUAUDIVOINIT DTACK HuUTIMINUIAT S aan

.

v - P4
511 4.8 299531 N UNVBIANAGDA 68000

v
73
74
76
76
77
78
79
79
80
81
82
82
84
85
86
90
91
92
93
94
94
95
9%



XI

MIVYNN(AD)

s

517 4.9 msieain Yo vedled 74L5138

Ui 4.10 msueaiin Y4 voled 74LS138

€ah

51 4.11 HaneUTUBIYRIdY 1M U_WE, U_RD, L_WE llazL_RD

1020
97
97

98



’ ¢
1.1 anuhsnuazanudngyuealSyainus

o vd ¥ o 4 Y 4 4 [
TuTegiinlains lyneufiuaesinlyluaumag amumuuyponazlunaas

1Y ' ¥ v v v - ‘.
auiinusuduesauinineserfumForg luaumslraunsuiunesiunu
¥ . 4 4 4

] E4 Y 4 4
A e TmAarFarg lumsseniuuneiIAese1TAINs HazTINDITRNALNS

v v s 1Y
=1 J a

RWIZATUNITINAY TﬂiN’luu%\‘l‘ﬁ’ﬂﬁﬁ’melﬁﬁ‘ﬂﬂiﬂﬂﬂﬂw

L4

¢ ' v
21AD7 68000 FIFUAAVDIA
¢ . y ¥ y v v .

AouTiNABT 68000 Adaasavum annsalruluamlanuniuegaamnssulag
- E4 Vs = d’ E 4 1 ’Id - v o
mwiznde lndugunsalunsGoumsaouiioanalngSownandug, inyzuas

¢ g ) v a a” 4 a L ya A ’ a
dszaumsa sziulanilegiudadavesaneuiiusesi lafnuiuegiluvua § i

A Y o 8 v e a € A ) a 1
Feanasiolluaualaseemilledfgune 16 fn FudumaTuladuazdsz@niamn

=

o ad at i g 4 4 4 i ¥
gen SuunisdiezSoug hunaTuladigeiiuie Imifagdoanglumslyay
ABUNUADT

yv o ,’d g = dy e o o o
nagdari Tasenu ladartudalymiuasgaiivaz lalnanuddgdulym
[V ' <2 A a d' a a a’, ¢ a Y A' @ ¥ ¥ Y &
fanadaliuufanznaaduiavesanouiiames melszgnalyauluaulaamunin
vosgaamassuTasmwz mstszganlyaulylns Tilswmyesllniuquamsioy

L ] - Y ‘% = d' ° ¥
Tumuaie vesnugammnssunieannsalniuglnsalumsSoumsaouiteriin

] L4
a @ Aaa

a a 4 2 ‘ A ., *
msﬁﬂumsﬁauﬁﬂszﬁmmwaﬁu 1uﬂ%§nuummauasﬂﬂaummasﬁmmmn

b
[ s

. 14 ) ' 1
malszma envaiugunsafiismuns magdari TassanSediuafiaaudumsin

@ & d' s nﬂy o= ¢ d' o Y '
seilsendaluigdeninmsFedumniuvinnaadszine
14 ’ld ¢ PR v a ¢
Tulnsenuilideonlodfgiues 68000 uargunsufIvesMsdunAnNToLINYA
o ) an ¢ ad 2 ’
yoeusimTulalast fgues 68000 gawdatunasausnlull 1979 lyaolasnssu

meludadigiiuuuna 32 in uaranfasnssumensniiving 16 ia Fhgaszga 680XX

Ed
v W

° > P = 2=} et a ¢ =
gnit Il lrnuiigdndudfen lidudfigvesneniamesiundunesy



1.2 Yaanuaxsaunelnssny

IAANVANITOVBR TATINY SswazSoadne i

1103 Tlsiranes MC 68000

qﬂnﬁmlﬁuvmuaztmﬂ:qm NSAAAB RS 232 1 UM
_MIRAADREUBIA FilA IBM PC XT/AT
MIRAABUUIBUAAWAFTIA LCD  UHIA
20 ABRUY 41102

AuBvesdaaauim 10 ANIESAT

PLUIAYBINUIBANUT MieanuIiia RAM via 32 Alaiise
_Mu2eANUSIIA ROM Ya 32 Alarisn

Tdsunsuarugumsiu WA ueTiADY  UUNUIEANS1wiIA ROM

32 Aladsn

uvasown v +5 Than, +12 Thaa, -12 Taaa

X -
1.3 1oy
2 = LN 0) : 4 :
ieninieludsaaiinusatiutiupsesniduunaieg iWeanuazainae
=1 o Y j > dly d"n o L) dy
ﬂ']iﬂﬂﬁ"lllazﬂ']ﬂ'ﬂul‘ll'ﬂ% 1u11¢1a:nwﬂizﬂﬂumﬂmemﬂmﬂfgmu

4
a

unit 1 umin nandeenufunvesdufavesn aeufiumes 68000 Fanas
aunsavesFuRaesa AeNIAES

wnii 2 nguiuazndnms nandadesaantasnssuveslulns Tusiwmves
68000 §,1JmJ'u'n1waﬂﬂ1n{mm"luTﬂﬂﬂswmma{68000 frdavesluTasTsiaves
68000 83U WM TramuAen voaluTas Tsivaises 68000 2495AIURUATIATLVES
uTns Tsiwanes 68000

unit 3 mssenuuIAzMsheY mailadimsaane luTas Tusiases 68000
ﬁunﬁaﬂmm%’mazqﬂﬂsmlﬁuvmuazram'v!mm51‘511;@114‘lumsmmumsﬁmwm
IuTns TUsiwei50s 68000

N 4 KAMINAABUWAINATOY MINARDUALNATOUNIIATVAUM S

‘ /“ 4
vod'luns Tulswaiwes 68000 TisunsunanougUnsnduyAIAZIDIANA



v 14 ]
ynii 5 31 oA e nazverausuus aglTymanylumsdaiilassnu
i /d' yU ar o L
msuntfym UszToruii lasusinmisdai Taseamuuamumsiannasw
manuan n Tusunsumsiay
AMANUIN Y AIWNITUASUNHINITAUN

MARUIN A puauliAvegLnse



~
UNN 2

NYHHUaznaNMI

\J o
2.1 NA1IUI
;ﬂy o o L4 dy o = [y a o 9
it owveadls ganiinus lwunilsudunguuasndnmsiiinnlylsenoy
m3adulnsanu TaoUszaeudasgtinumerenauaiveslulns Tlsiaies

a gy a = o a v 1 o 9
51U uRuAnE AT luAsZDa 68000 Hyu1a 16 1A ¥9ausEnlulalasn ¥do

¥
=4

fivzotinoae luiia

} %4 3 ¢ d
2.2 Inssadramaverlduas 68000 lulaslysivaiaes
' o : Y S LA a4 o 99 ¢
gaenngvosms e Iassad umeedduisiemsiiszi v Tsunsues
W1lelumsvirauvesszuylulas Tdsiawes iamsuesdmuamenduas e ld
ansoTUsunsy iy Tas Tdsiaes Idedwiilsc@nsaw Tasi lisuTudeainuayn
] 4 =) a v o (] 1o - ~ 9 ¢ o ar ]
druvetersaniliswazdua dedaesn s lusuiunes il suvesdyanauviang
Snnngadeni Iiihvdenudnyarvesmaaiad
udrdalafed i ddiididouTtsunsudesifennumainnalsvesiianes
9 2 1 as s o o ) 1A
moly wazdladagatmnoveaiv, Haidu, anuguazveuivaveaiu mnlindi
[~ A Ao o P | [ ] o ° v Py Y o &2
Fudafisufufonmssamsmissanuiinousnuariiedn lsivsansnd o
Aumisniduasdeya
P s & 4 =] ]
51 2.1 guuumarendinsves 68000 lulas Tsisaises vz lddn 68000
Yulns Tulsiwaires U9 I 8 drvessiamesdoya (D0-D7), 7 FUBIS FANBIA N
g I4 4 o I4 o aa 4
(A0-A6), AUAANBENIADT 2 @2 (USP taz SSP), Tusunsumiimesuazaniusivames

Yy = d ) 1 o 9t 4
Asos1eseiumuslunilsanusr 1doq 16 wnnglud



Not Implement Memory

68000 MPU 15 87 0
00000016
23 0 00000216

De Next instruction

31 15 16 0

31

[a]a FFFFFFis

System User
byte  byte

g1t 2.1 piuumeserlausues 68000 lulns Tusisaiaes

Ll

2.3 M3damsiunyenud
sUuuuNEeHd U3 ves 68000 lulnsTusiwmaes dunsdraddmmnialy
i 2eaws wagmsdansdeyanielumissanud Wanaaslug Ui 2.2 uaads
68000 W asTusiwaires annsamivayunisdndwmialumisonnud idde
8,388,607 (8 tunnzlud) 1359
Tug1fdi 2.2 ezdudnfidrduveaisadunia og1ugae 000000, 89 FFFFFF

[}

t:’ n’: [ [ Y 1 o & o as ot ¢
’d’)uhﬁlh’l 2.3 WUz uMSIAMINUNUIIANUDI “U\ilﬂﬂﬂ'liﬁ]ﬂiﬂﬁﬂllﬂlﬁ‘ﬂﬂivlﬂﬂ U

a

o @ o o T 9/ o o 1 o . ad A 4
Say vodluddumue ansodredadumiald 16 nnslud ansiz 1 135a 1 2 Tud)



Even Byte
Addresses
00000046
0000006

00000046

FFFFFFi4

Word Address

Memory Contents

000000]6 Word 0
000002 Word 1
0000046 Word 2
FFFFFCs Word 8,388,606
FFFFFE ¢ Word 8,388,607

1/ 2.2 msdnBedumialumizonaus

" 0dd Byte

Memory Contents Addresses

Byte 0 Byte 1 0000004
Byte 2 Byte 3 000000,
Byte 4 Byte 5 00000046
Byte 16,777,214 Byte 16,777,215 | FFFFFF;¢

510 2.3 mydwdadumislumiseanudwunlod



1t 2.4 sﬂuuums%ﬂmmauauuuum

14 3 ’ 4
Aovrianuavedida lugasidwes 68000 TulnsTsiwaaes Nanuamse
v ¢ N a ' d
Tumsdszwranaveyaluzdunuves lua, iIsanseasudse TugUi 2.4 vzriumelu

o @

Y ¥ o w ; o ) % (%
yoveyaviialua, ia «0” naasbmivdgduazdn <7 uaasdafmivd g

15 14 13 12 11 1009 87 6 5 4 3 21 0

MSB byte 0 LSB byte 1

byte 2 byte 3

‘ljﬁ 2.5 sﬂuuummﬂmwaummu"lum

o Sa . p I\ 7 AP
5U# 2.5 ugasdevoyavuia 2 lua munsafivlunaazAsadunus Taoi

. ! ‘° ) 4 d ' o * o d'd o o
dumialung iy lua 0 uaz lua 2 svegludumusesdafififonnudfyge @

dumualuad wu lua 1 uaslua 3 szegludumuavesianlivsanud g

1514131211109876543210

MSB Word 0 LSB

Word |

Word 2

d' o o v af
51 2.6 JUuvunsianuveyatvLITA



= d‘ = o 9/ ad Py 1ad o ]
510 2.6 nazgUlft 2.7 uaastemsdudeyauvudia Auddsadumiaaz T

Y

9/ ad A d 'Y o W ad
‘\lﬂgalluuaﬂqniﬂ ﬂlﬂucluﬁﬂﬂﬂl:ﬁ']ﬂﬁ‘llﬂ\i 3 adgn .

1514 13121110 9 8 7 6 5 4 3 21 0

MSB High Order
.............. Long Word 0.
Low Order LSB
................ Long Word 17"
""""""""" Long Word 2

ﬂ‘ﬁ 2.7 ﬂ'liilﬂlﬂ‘l]‘llﬂljallljl]ﬂﬁ‘lﬂ"] ﬁﬂ\!l’]iﬂ

¢

"1 ‘1 v *

2.4 NTUNBUAZNTITIFHUIIAIND]
v 8

i idanyuiesduveslnseadraaonaiisues 68000 ¥9991998901581984
o ' o Y ' = 1 ' o Voot Yy a K
dAumdaiazmstamsdeya ao'lvsdnmludvvsarndumiaiannsaddnelu
ms1Fauniaty 68000 enfueryumsdredadumia 16 wnnzlud ‘lugﬂﬁ 2.8 WLUAAID
ﬂumuwmﬂﬂu‘nmﬂmmm if‘i')’n Dedicated Function mtmumag‘luma 000000
04 0003FE ;4 "lu‘v'zqmsmmudwsm"l’i'mafnvmunﬂmas m“luiﬂ‘n 2.8 dumia g
suiun1uensSiRisuved 68000 M MiTaudaznnnes viavedeya 4 Tauaz

[y 1 ° s dy a dy I~ ad YR o a
wnnavesdoyaveudazd el ansaiuinuiiu 2 B35a'l4 drotusansdiniay

494 68000 A 15 AT DUMBT TNALAzduNMAs TuusuAImizenNu



0000006 | Eyception Vector
0003FEl16 Table
00040016
General
Use
Memory
FFFFFFi6

51U 2.8 urufavIsANNE

~ o 1 a A ° v ' ' o 1 ay
Tug1lii 2.8 51ztuludiufimbeoves dumiagositnlunmitsanusrauil

° o Q'l : A 1 1 =] [ u‘l &~ o =
dmfunsidnaly FeeslfitudrufinuddwesTilsunsy, dgndutiumsdoyanie

ﬁumﬁaﬁaﬂmm%ga (Address Information)

=Y J d
2.5 33anesmeluuns 68000 1ulaslysivmees
moluued 68000 Tulns Tuswamed WulsznoulUdn 18 &1 vosssanesain

) s

a L) s a (:;d :i d' A [~1 1
Yu1A 32 Tauay 1 drvessiaiaes nilvuia 16 a asnuaasluzln 2.9 Fezmun
] [] o a sq 9 ~ d" dA ada
A500 pod THVss daned I aziduaiulUnAeliTaimes doya 8 @19, Aunua
o a =1 o
FRames 7, aufanovines 2 @, Tilsunsuinniaes 1 Auazaousiianes 1 @7
aa S| aa ¢ ot v A aa a
aousSanesitusSvawmesieedufeaiilvuin 16 Ua
= d
2.5.1 Rmaeitoym
$3 e Yayanelululas Tusisawes 68000 Hs1mau 8 42 Aeiuaasly
H L] =y = A =
5U7 2.9 Yszneuldae D, 89 D, luudas S3maes ivwa 32 iia Fellauva <07 (da

viodwadn) B anva <317 dmivdinge) fddugili 29



10

31 16 15 87 0
31 16 15 0
User Stack Pointer
Supervisor Stack Pointer
31 0
15 87 0

System byte User byte

Do

D,
Ds
D,
Ds
Ds

D,

Ao
A

Ay

Ay
As
As

Aq

Eight
Data

Register

Seven
Address

Register

Two Stack

Pointers

Program Counter

Status Register

UM 2.9 S3maesmeluves 68000 lulnsTulsisaises



11

Aa e a 9 o A [V ) [} ] o
FIUVND ‘Uﬂgﬁﬁlﬁuﬂ'ﬁlﬂﬂﬂlﬂgﬁ‘v'ﬁﬂi'l'l lWﬂiﬂﬂ']i'lJi:ll']ﬁ AU 1TBU U

msifudoyadigndniiumsdunie azdgaduiumsdaenavesidaimnizsimmu

]
[

adiamanivsedrdanmisnssiimeaeinlundaziTames annsaddedoyadnuus

o e a a o a a o e @& o
uddrgnéiiums, (Fadigndniiums, asuisadagaduiumsdoyauuuludeziy
() o o (Y o o o' = c:l o a
1Nudasuau 8 dn WeddydhiTaaneitodoymiuife B, s B, deyauuudia s

o ’ a - = Y ads d 9o
Hueglu 16 findraaue 1ufife B, 81 Bis uazdoyauuvasuisa suhulalgimun
aa sela a o v & - y ¥
voedsmmniftvua sz i sriimdufivudnfeoieyaaliididamsyszulana
a yy
uuvinld
9 A 9 [] d aa 4 ° ] ° =
yinavesdayah 1Fluszndrudndfmvesiide inaunsadimuaswazioon
winoaa Amuaviavesdoyaas 1 ludideld iy drds mandeudis feya (Move)
] a Yo ' g o '
wuvlud $4953anes Dot ud wnysdeyadumaras b, (Judwmiwesdoya
o 3 aa Jo w A = N Aa =
Yaremandsnmsionganimda iia B, 84 B, ¥ea D, gniindnas lufitia B, 84 B, veq
a o w .d < a 4
maes D, S mdsansaaliidumsdszianauvuisald Tunuui
d aa 2o w v o a =2 A o ° : a
msidndanimds ludnuaziidn B, 89 Bisv0s3dainns Dyozgniindnaslun
fin B, 89 B, ves3sanes D, 68000 musalfsiaimesdoyaluguzitanesddald
4 y 1 a d o ' d ' a 4
Tudenleil v:ldarlussamosidudumiteeiida oxsultedweSIsnesouq
A 9 di o ° v oA y < 1 o
e lfidumsdmuadumisezididdluniisanud
a d
2.5.2 BAINTIVAINBS
neansassainos molululasTuswaires 68000 Hsman 7 @ Usznoudae
= o o A ' o A a " A v aa 7Y o
Ao B9 As fatuaadlugtil 2.9 udazdiiviig 32 da wuiReiusTamesdoyalaoh
a ' y [} -] 4 3
SSamesmaril 1ild1ds s Tewd lumafudoyaritosomsilszunana ualivse Tonife
=1 ° ] d'sl Yy Aa K [ ° v oA a & o ] ' d” 8 A
1 13 ud e ideansg198a8e 1y dumdsidreddsdumtanaiil ezgnldiive
y =y gy ¥ = ' o s A A&
hdadeyandumuazdeyaimlarennvemizsanudsslomiodeou Aemuse
aa ad a e
Wuoamsassamos waasiiududndsdamed
fiunedniindwiussamesdoyafio ueansdidanes ign1duuvgaszasd
na1Ifne f'i'lﬁ’qﬁummiamaammﬂq dumids emsidhasdeyadumaniedoya

Yaremalunlgaiue



12

. [ . 14 v ¢ 1Y v
awesdumuaiign Tnaan lugueainsassames aunsanseilalasmamy
' ¢ 2 a ¢ - ¢y - ¢
nsnILqUNITeRads eusaasailamesiduiTmassaunuoninsasiaines
9 t4 '4

ansandeyauvvasudsanieiisala lumendusualsueamnsasiamesiy

as

P v 1Y -
e Uarene nafonodlyluanyue 32 Un laus

d d

2.5.3 TUAN NOHNINDS

v

Adta ¢ = % < "o ! a ’ Y 4::’
f3samesmely 2 danlrlumsiiuadunuiveyasdames 2 @211Av User
o

i d ]

Stack Pointer (USP) 1l Supervisor Stack Pointer (SSP) Stack iinfe Lﬂumuﬁmmm
" o [ v & d v ;’ Ny [ Yy

nusanuswesannsalyyss lovulumsinuveyadingn dannaumaIN 68000

4 L4

faufianooninos 2 §1 (58021 User Stack 1482 Supervisor Stack AWNUIN USP (User

L - A = y 4 2 A\ 7
Stack Pointer) ¥og# (udumusiiannsomndaveyalu User Stack la nieernnan’a
N R v o v ¥ 2 ¢ ¢ ']
NAMMUIVUGAVDIAUANTZYNT Tavaya TUAUAANDUNIADSIAND HIUVDI SSP
. . > =1 T t:‘dyd o a3 2 as ! 1 =1
(Supervisor Stack Pointer) WWiRenfu Tunililisiavaudn 2 @ ualumslyanuecl
o ° i d' a o’ & [ L= o ' [ d' 3
1 dfiiau'la Wedalaganiiaiiey 8n 1 9 luviay Tagh User Stack Pointer 92
v ¥ '
W 1ide 68000 VAN TuInue User Stack TuTvuail Supervisor Stack Pointer 1
o o . ] y . ] g v 9 4 < '
e dumuefidgumusfiazifumasly User Stack Pointer 95gn3iduimuauuga
4849 User Stack 11 User Part UY89HU0AUS1 User Stack (Hudwmuaiiiunsaum

¢y
= v W

a a A 2 o A
yeueAms A ainasueyanIomsiiinesouq Fwrgmihwuny edfiggniadena:

~ °

niedfgidnda call

68000 130 laalaBa Tnuanils 515on Supervisor Stack Tudonlvil
Supervisor Stack Pointer 9eM1ULLaL User Stack Pointer %z"lﬁv‘imu Supervisor Stack
Pointer %:1‘1;\11u'1uqmjwmmﬁmﬁu User Stack uéﬂ'ommsngﬂi‘;\nuiuuuu
Supervisor Calls (%) nsﬁﬁmmawaﬂﬂln{(Exception Software), BUIND3 SMALAZNTE

A UeIN15H1191U4A0 11 (Internal Exceptions)
“2.5.4 Ilsunsaumuines

. y [ . '
Tusen219mInseHINUFIU 68000 92111013814 (Fetches) Adaun 1 M1da91n
' o . w < o 4 aa_ o *Ad n ¢ <
wursANImaInTueziimsendam dumueiifuhiuTdsunsmamaes sy
' y

[ 1 [] [ 0 ] s
hidumusvesmideda liesgaouninruisanus ndndidaingnomua 3.

o o Y el o _ ' 4 1 A -3 ‘
gnimseeasiaveyadignauiiumsezgnenanainilanvinesiamesniolu



13

(Internal Register) ¥3an1aeanud1 mstfidns ludnyazmmevesidazduiums
v ¥ P P = aAa o A o ' e 4 v
fudeyalenlosusuduaznaszgnidouluidamesmeluniodumisiignibudeyalu

[ ° A o = :a’ Ay a =) o o
wi2eaNs ieduiumsmuduasuiina1nu 68000 Nezm3sumieud miunssi
fdese 1/

1 4 v

[

Aot o & ' o g v A g A &
yanaiilisudidwinmiasanuduaiudl ol pC szfiniunivas 2
o H & o PN a v o a °
dalugudt 2.9 amagd Tsunsumnguiaduiimaesuua 32 Ia ed10lshd dadwd
) v : [ T a A 2 ° = Y ° a a
24 Dainiu (Huesenignldlu 68000 Tadud 24 indl inliAa 16 nnziinvea
a o ] ' ° 1 @ o a a .’f
msgdsdumualumiteanud udsHavesiidgainulunuudsauamazaniy
b4 a e 1 g/ a a o -4 9/ P ] 1
msdedadmmisdesansofafinsanludnsay 8 wnnzdia 1ddedeg luga
. s/ o . ' {] ] ] o ' '
00000, 719 FFFFFF,s oulufl Tusunsuzlidwmisegiilafiniien 1dTugesinaves

v
MULANUI VLA 8 LunnzIIsa 1
d
2.5.5 SMABIANIUL
§ b a @ =1
Tugalfl 2.10 uaassamansan iz ved 68000 TulasTusiwmaes Avguozmiuld
1 da < (] o [} = ’ a d &
1133amesgnuiadeseoniiu 2 dau Fondi User Byte nazFaiay lud
. - ' y , ¥ a . A A
Tugufi 2.10 ueasiimmesanuzluswaz@oaiivniu lufitlezmuldihdan
g a A o 3 aa ¢
(Huna’lu User Byte 9zgnuaniniofia wavesdszutana HawInmsionsaives
o w = Y 1 =1 [ o y
fda s Ta aouztenly Sond undn (Flag) galdiluginseilumsuaawall dail
d o [} ° " a a $ a ) 4
1.uWan@Ine (Carry Flag) g ludumisiia 0 Taofiunsunanazidadv 1 ona
a a d A o oo 3 1y Y s d o
YoM UINIAaMINANaturI oimdaundImsaudsinsuety fis unandnae
d o 4 o o & 4 { 4 a o a
Fadhugud denssidmdimsitounionsmypudeya Taofursuranezitudaifiun
nnmsnyunazieudeyannidamesnieniisanuii
I t a ] o "V a A a = °
2. uWA nAUA YU (Overflow Flag) o lud wmiada 1 dufaszlinisiime
a sea a 4 a 4 Y o 1 Y g 1 a A R
adiarnaas AiMIAAsomeRaty udwadns ligndewmanduiuszida 61l
A ad A da . o & ) A - ¢ a
flvgSiFans o luvasitimsnseidrdinmuanisifeudeya ilenannadiamans unan

@ o & =

g A a o a & a A a4 ad
i]:lﬁmmEJuwa‘uﬂ»1milﬂaﬂuuﬂmmﬂ‘uu1141Jm’mﬂfr‘lﬂﬂgq~l’c'(ﬂ HBMNUDITNUILHYA

a wva e

3. ulBngud (Zero Flog) iifonaveamsyiadidawds irlvnadniifugud u

a o . o ad 9 o ' g <
UAN 2 YD SR (Status Register) VEIBAURLIITA mwaawﬁ”’lmﬂuf‘mﬂ



14

System Byte User Byte
N\ /\
/ N\
15 13 10 8 - 4 0
S LIl X|NjzZ|V|C

Trace Mode
Supervisor State

Interrupt Mask
Extend
Negative
Condition code< Zero

Overflow
Carry

511 2.10 STamesanuz

o 1 ] ° 1 A { T o 1 y

4. uBnfay (Negative Flog) ogludwmiaiiain 3 miunu13ludad 3 i fe

¥ » v
msmgwesinisdfygevewadniiiovarimsiddinndasand, neaedn,
& 9/ A by o A & Y -fﬂ a a:l = & o o o
@oudoyanienyudoya ludnvazduiionadnsiuavuia N Hesida  ionadnsiilu

A d
TEULERIG )

< [ ° v oa od & a =t °
5. W@ NUY1Y (Extend Flog) 8y ludumsiaiiaf 4 ilsvarziaziimsnssima
a o o d’ g} & 9 [~ s Y
adiamaas, Meandn, idsudeyanienyudoya urdnveeesidiunavesdna
[} v
aomz Taodadman Idsuuminezgalflunmsnssimsassaaunnugndes
. ' ::’d' o ' S 4 ' .

User Bit (1a i niduaiulsznouvesaaassanIuy (Status Register) d11150
° 9/ ] o o 4'4 o & ' v d' 4?
Ainmsnageyld Tasiunnaedauns einsumse lunssandenanlsingiu

] 9 [
gnlszianvewailangiuanunsouaasldTasnldsuuawd lvluTusunsilden
° t a [+ - 4 a va
nmstmuaamazdadyludves SR Usznevldae dainrugumsdf iamsves
b4

63000 lulnsTUsiwawosuazlsenouldan Interrupt Mask Gaunaril uaaslviglu

711 2.10 e luszingswazidua

€

[
<

1. Interrupt Mask (I, , I;, 1) : 1a# 8 8910 ¥o3 SR Huiinfiuansduneisnd
¢ a d ° a L 2
191 68000 1y Ins Tusisaes 3 Ua vzillumsfmuanIsdumesswa de0zd1s0

o a a o A ' C K a o Y a
mus'umi'usmiaumaﬁswwsa"luauh QllﬂimYI?Nﬂ'ﬁﬂulﬂﬂii'Wﬂl‘U'ﬂJ'ulﬁzllﬂ'J'l)J



15

Y o ° o ! o a Iv IQ ¥ ol '
MY Ualua l, L, I 32MMIAvUIY ll’dS‘If'N‘VI’]ﬂ'ﬁﬂulﬂﬂiiwmﬂﬂ“u’ullﬁ38\111!

14 s '
Py - v L4 « 4

Sadu IMsadunassnaludn a2 luinmsaousuusmssunessnadiasunie
aule’ dafaetnem L, L, Lo (N 011 e Namaqnéuﬁﬂﬁané1aﬁé1 4 3 7 vuna
st nieinsusmeswaesinamasy uaoaiinud 1 803 AU

2. Supervisor () : 11Afi13 U84 SR udailnlszTovulunsdonaniuzves
1751319 User 1A% Supervisor Tavfiaedn <17 fuansluia 8 floz muoda 68000
Y lns Tsisawes Ufiants luantus Supervisory Tumaeassdunin ouiuasdn <o~
LB 68000 "lnTﬂiTﬂs;mmmas‘ﬂﬁﬁﬁnﬁ"luﬁmu: User

3. Trace Mode (T) : @01UzY0LA T i gﬂ“l‘x?lumsTﬂyﬁmw?a"hjﬁmwaq

Trace Mode (Single Step) 14@14% Single-Step 11197u mluiiah 15 vz1dn

[ d d ¢

2.6 gm%suazmﬂsﬂas AUANNBYUIADS
‘lﬁ’J'J'l A7 ﬂﬂﬂm”lﬂuiﬂﬁlﬁﬂiﬂﬂlu']ﬂ 32 1 ‘INl'ﬂNaﬂﬂmeLﬁHﬂﬂQ"ﬁWUlUﬂiu
nanafe A7 Tunuihesadl veiley 2 S3cmes Ao A7 ﬁmsmﬂu@‘l‘v (User Stack

Pointer) liaz A7 ﬁm%”mﬂwms 11U (Supervisor Stack Pointer) mugﬂﬁ 2.11

User Stack Pointer

- . A7
Supervisor Stack Pointer

L4

s 2.1 Audinoonines i 2 193 gy

L4

2 ' S . ‘A o ~ o ¢
c]f\ulﬂﬂﬂ‘]\ﬁ]‘]ﬂi5nucﬁwglﬂuw3ﬂvllliﬂ5Iﬂilmalmﬂiﬂnn%SUﬂ“ﬂﬂWﬂUﬂlﬂaﬁ

=t aa ‘a o P} o % A .

Meq STameifed @2 68000 azlimsiaulalu 2 Tnuadelu Supervisor Mode t1az
' a g e, 4 4

User Mode tas luitnaz Inuassliguanansoniassvosdueamugdn 2.11 msilagu

L4

o 1 > o o R e A yoog ‘
Tnuanszila lnssidanayenaids Fuilnds 68000 1Wasumslyauannssnines

=

v a :rl o aa 'd Y o Q’ ‘; ' a
TnasatuTnumiulaosa 1ulid  ualvemiaumudy Wodnyi1am 1y User Mode 3¢ <y



16

.

Vo & & Ao o & 4 . & s a . !
o ldirdaneidaini lugamdald Fedrdananil Gunn Privilege Instruction 39
4

Q

=)

[ 14 . Y
frdanniie: 191 dlledigeg1u Supervisor Mode 11y

9

a -] 9/ 3 a o ..’,' ° i = v A e
ANHAUSNTINVUYDUYRAAN aﬂuummauﬂﬂuuﬂszmwummﬂumwgmq ‘11]

agnfe dusfudeyaasluauda niomsim Push Stack duilums Push firveq
Tsunswanimes lunstisenldlisunsudes aufnnooriinoivzanad 4 AMUI
mseTsunsuaniinesonn 32 da ox o lumsidy 4 Tud uazlumsisonsen
Auda (Pop Stack) AU AudanosTinesonfiuau 4 Mumiia oy M4 dwmied #
i lussy IS amesvina 32 Safideims1dTaodnyasnsfiudeyadafindines

udegalin 212

8 bits Memory

Xxxx yyyy | Supervisor Stack Pointer T 8885+2 <«High Memory
A

T $SSS+1

TTIT SSSS User Stack Pointer

ITIT SSSS

o o

-]

XXXX Yyyy+2 y

XXXX Yyyy+

XXXX YYYY - «Low Memory

A o ' o d P P
Eﬂﬂ 2.12 NS NYUWWANUINVOITAUAANDINIADS

] I =) ’ ' o & ° a
#1151 push Arvesauan lasmsiSon lsunsudesdiay maiuaugiin 2.12
4 1 ] 4 ]
92194 1877 rrer ssss 14 User Stack Pointer s litimsfounlas uadr BSR (Branch to
T A G aa [} $ ]
Subroutine) i gAIBAFAMIU User Mode 1187 xxxx yyyy 9% litdoniinlas ua o ssss

veifasumlauny



e » L 4 -
munnogmm_.umomnmmnmzu‘&

17

Command BSR at 02000H in Supervisor Mode (BSR 02000H)

8 bits Memory
aaaa  bbce
aaaa 2000
Program Counter ' X0 VYWY T~ <High Memory
~ aaaa bbcc XXXX yyyy-1 bb 4
0 Yyyy-2 cc
Supervisor XXX yyyy-3
— XXX yyyy °
mr  sSsS .
XXXX YYYY
P ook yyyy-2 :
Low Memory
Start address
. 002000 “of Subroutine

511 2.13 msnlasuuasang meluaudn

Y o 3 v 3 o g 7 P ' o A
dodunaanisgezuinmanua1ve Tsunsunimes lunireanud i
1 v 14 )

Stack Fogiu AUy 16 davindy (bbee Tugilii 2.13) daudn 16 Jauw (dasa Tu

1] [ ¥
51t 2.13) 9z TuTimsn/asundasavea Tsunsmaniinei$ae 16 Dauumatussinld

-

a4 =

fnmsaanarnlumsnduundumdaiionlyla

2.7 YAMTIUB4 68000

ms14fd1daueq 68000 mq’f’%zﬁaafﬁﬁhﬁuyudnq iioez 188 mennNazaIN
Tumsii iy 14w Tﬂtm:ﬁmé}’q‘ﬁyugm“luﬁmﬁwq farie T
271 fialumsTeudedeya

drdeiugmilumsindeudedoyail Move (MOVE), Move Multiple (MOVEM),

Load Effective Address (LEA), Exchange (EXG), Swap (SWAP) (la¢ Clear (CLR)

30123



18
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LA (Status Register) 3xHaNdINNDnFAMMT MOVE Taolineu luniina

A a1 ) S a 1a a e Aa 1t o s o A Ao
A9 UANAY, UAFUY, PaaunuLazuaaIng Tﬂﬂﬂﬂﬂﬂ']ﬂﬂllﬁxﬂ:ﬂﬂﬂuﬂ IFFANIDILHR

b4
< (Y] o o [ 1

Fuogfunadnivedida dafredvesiida MOVE fiduiumsdnuaiziisa
MOVE.W D0,D1
5 T & o ° ' a ke [
foyaduniiioglu D, Fednuurmsdrwdunniwuitamesdoya Tuni 1
A & ' 4 d =39 9o Y e '
Joyaiiog D, A 12345678, dau D, Falludarenenlddnyusnsordumuany
Py ?’y 1 W o ° daa(.-‘z;y Qo’uau; &
Sacmesdoya wuiu ndwmhmsiendaimdeiiuds Gimivdnei D, v 56784
° :’ a o A PV o T 1 o s a A
azgniignasiu 16 Tadrwes D iienadns lu D, Wuuanuas hivhiugud Taceuly
s/
ssfimamuiifie 1 N=0,2=0, C=0 uaz X lillna
o w 4" v .. Aa o« ° o [=1
firdafiozeouliedau Condition Code votamuzidamoignimuadnyuziiu
N b4
Joyarawnn deyafign¥ie Rec medredadumisdoyanng uuuannsagalily
N 14
Foyaduniadd sl annsald Tnaadeyalumizsnnus miesTamedmolu’l



User Byte 484 SR (Status Register) 1ii0 lsfimufivuiavesdoyadurngaimuadnyas

f L [ [ )
nuBatidows 8 On tedrwayduiniu gnlflumsifouudasswadenlylu sr

m51an 2.1 Mdalums Teudrodoya

Mnemonic Meaning Type Operand Operation
Size
MOVE Move MOVE Eas,Ead 8,16,32 | (Eas) —EAd
MOVE EA,CCR 8 (EA) —/CCR
MOVE EA,SR 16 | (EA) —* SR
MOVE SR,EA 16 SR — EA
MOVE USP,An 32 USP — An
MOVE An,USP 32 An — USP
MOVE EA,An 16,32 (EA) — An
MOVEQ #XXX,Dn 8 #XXX —* Dn

MOVEM Move Multiple MOVEM Reg_list,EA[ 16,32 |Reg list—EA
MOVEM EA,Reg listl 16,32 {(EA) —Reg_list

LEA |Load effective Address |LEA EA,An 32 EA — An
EXG Exchange EXG Rx,Ry 32 Rx «<—Ry
SWAP Swap SWAP Dn 16 Dn31:04>Dnl5:0
CLR Clear CLR EA 8,16,32 0 —EA

[y

frdasa lilvesdrds MOVE N Aifiedanusudu unaausSsanes

MOVE EA,CCR

MOVE EA,SR
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» v v v 1 .
firdaiignld Inaniia 16 in vos anuz5Tmmes mn:mungﬂ]g«aﬂmmg
8 o o Y & Y o o o
484 System Byte 118z User Byte Tuiilofdafioziilumsduan ludisddaygalu sr oz
Qnmmsté‘n%ﬁ'sﬁnﬁa 68000 8¢ 14 Supervisor State afusdednsiiay)
o 1
Aa0d7197 1
o o a 4?’ o aa o o o
nadnios lvzifntuvssmsdndaimaudiduyeiigs
MOVE.W # 12,D0
MOVE  DO,SR
A1 68000 ¥4 luan UL Supervisor State
d aa o oo ad a 4 3/ v
Bagavesmdusne: Tnaadsalinanued D, A20A1 12

1240 = 000C,, = 0000 0000 0000 1100,

.
as

14 v 9
ndwnendamimdadiuds siadeulveee sr duamwi

X = linfasuunlas
N =0
Z =0
V =0
C =0

L'y t'l d‘ ‘g 1 o °o cit:y - 1 o
Tudrdanaeseriiuegiuaniuznisiinuyes 68000 Tuiil TiAadwiemly

A07U2 Supervisor State, SR Tnanlddas 135aa19 83 D, AiD 0000 0000 0000 1100,

DO XXXXXXXXXXXXXXXX 0000 0000 0000 1100,

SR 0000 0000 0000 1100,

b4
o

[1 o A o
'd’)uﬂﬁﬂlﬂ\ﬁﬂﬂl\]'ﬂu‘h‘%Slﬂuﬂ\lu

X =0
N = 1
Zz = 1
Vv = 0
cC =0

3
Y

fdada I veesda MOVE fuanadaluaisafi 2.1 fe

MOVE SR, EA
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fafrd1i

MOVE SR, D7
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Tusrdaiifiumsiisdoyaivssylu sk TisSamesdoya D, sviaiRoulvez
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Nisnalumssndaavisdei Tuiedrded lildimsnldounlasdeyanussy eglu
68000 aN3aINGAM eegluaniuz1aan1uNiie User State M38 Supervisor State
19 MOVE User Stack Pointer laraaluaisiai 2.1 fio

MOVE USP, An
ua
MOVE An, USP
frdund audodoyassning User Stack Pointer (USP) 3 3eianiAudwimil
e S o o dy ° o c;’ 9 [ ° 4 ] d' 0o
Fame; dmsumail fidell 1ddmswimesunsenldsunas usp mudaiay
A & aa ¢ J< o v v v
(199910 USP 1JusSamesvia 32 i mszasiudeyadumanazdeyalatnnee
a o & o’/’ 4 o o w { a a
Feeuunasadsaidue frdaneaesinaadlfiiududrdalsuanindlssgniam
a ° S aa § ° { ' 5’
wmyua:mﬁmmﬂmmﬁ (1o 68000 i luaous Supervisor State INTUU
f1de MOVE S ndadaiifidsz@nsamlumsInaadeyaliuoansasIames
A d A aa « g 1 o Al d'
NnLBAT S samasus e anestoyalunitsanudnaaslumsnh 2.1

MOVE EA, An

] E4
o o A

frdaiivzeynalddeyadifinnag 16 anie 32 da pglantanils Srdoya
Fumagnimuadneaiziuuuuide fingoenungveaisa ﬂzgﬂﬁ’léﬂﬂ%uﬂinéﬁuﬁ
finfi16-31 e WiTudeyadnuazuuuasuisa nougnleudreludadarema

foyadunisannsaimuadnyusTaemadedadumiagag Luuves 68000

AANBIUDIAH

MOVE.L (A0), A6
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o d” ° t = ' g aa o @
mﬁqu1%’msé’wﬁmnmmuaﬂmsa%ﬁmas’uuumu Nﬂﬂl’tNﬂ'\il’i)ﬂ“ﬁﬂ’Jﬁﬂ'\ﬁQ

o a as ad ' o A A Ao 7 o
lﬂ'l‘llﬂy‘a‘lfuﬂaml’liﬂ ﬂlﬂu‘lﬂuﬂuQﬂﬂq']ﬂin ﬂgﬂﬁfTﬂﬂuaﬂlﬂiﬂiﬁ]ﬁlﬂﬂi“']ﬂ‘ﬁiﬂaﬂ
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4

~a rd o -ﬁ'l 174 ' d aa do
avlu weamsassaInes A, tazsvaou lvlulinanemsidngnngd
o @ Y o c'.l d. . tﬂ' P=|
dwiugarevesiide MOVE fiuaadlilumsnii 2.1 e

MOVEQ  #XXX,Dn

¥
13 ot A

.;, v 1 1 . A /i 9
ArdaiiAon1s Toudwed1415 992U (Move Quick) FIgnldlumsinandayaas

Iy v

oo o 9 g v @ ] .:i 3
S3amesdoyadie luddeyauuy Immediate Sadaodafinansdeo

9

MOVEQ  #4,Dl

9 o A e - & A ) 2 9
foyauvuiuiiiula (Immediate Operand) Fenfoiay 4 Tugmdy Faezgadn

E4
-1

v Aﬂ' ° ad nﬂ' o ;; g aa o 9/ o A o
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=Y . a [] q’;l v A4 d
fafivaosunsy 32 danou  sreamiuamtnuly D, An 00000004,
2. Move Multiple Register Instruction - MOVEM
o U A A a a o o v &y P21 g [ ata P
fdailasidssdanimmdmivimsiunadeyanieunu1d melustamedas
) v
Tunteaus MS o INsANAIRINa1IANEIeANL 1wu  lemdaiilumsdmua

v td .
ngudeyaisuduvesstamasanmeluniennusimsnssidl awnsaldyafideves
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o o

MOVE #5814ifisain MOVEM gaf1d e’

Y 4

o A o o Aoa ¢ A A Y o o
MsnseRIMsuuuduvess d i A Tosiun Ao s lFirmludnyus
1 4 ]
Tisunsueges (Subroutine) Aot duiansiSenldsunsudounaiuuds Jeyaiiia .
~ ar ) [ s 4 a e [ A'l 4
W33amesvzgniiufinaslumisoniuds  wanniidndanismddoyaiinulu
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TapesvzgnAuAI@nasIInriIenud1 e Tusunsuaugundug Tsunsumdn
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Se

1 v a o a { d 3 4 t 4
pyaiog lusImmefiludoyadniinylineuiissFonlWsunsudevesninlagie:

3

' & TR - A s A Yo o
donagalastianilessnintunnusemsaumm szduiiumsldlaglddrdea MOVEM
i1 2 uuuresu

o &
HuUWosULSNAD

MOVEM  Reg-list, EA
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I 14 1
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o d e o i . 4 4
Ardafi 19 lumstiuiindeyafifiulusanes ludnyws Register List iTudoyai
-] o ' A aa < o g ' o v
Auludnyuzdeiisinelus Iaees himsifvasluniasanuilagezfunnlag
A luniisanusnzannndeyadaona
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wrgasiadunyluGsafidesvesidelaoiisall H¥e5ondn Register List Mask 39
{ ‘é A =y o ' o’ ) 4
waaalugUil 2.14 Fugaria dananszaeandesiisiamesnisluves 68000 Tagiidn
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sdpadadniu <17 wdlumsuansiidamesnaoandeaiuly List sauegamly
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List uazduilu «0” ez lusauegarelu List
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gﬂn 2.14 mJmaga‘umii}ﬁmmmﬂﬂuan‘ym:mﬂmmmtflui%ﬁmamuumum
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S3ameidoya Dyuaz D, IMezaeandoaduiia 0 89 7 Y99 Mask Mud 1Y
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fumna STauaeT A, 09 A, szdeandoaiuiia 8 D4 15 Mud1A Sednesnaeandesiy
a R o 9 a 1 P [y v o 1 Ao oc3 o o A
fausngniiufinudriindes infiaeandesiudunisvessimaeitozaudduizes
2 a Y
wudsiingaihe
o b aa A A o a Y as A as A vy
frdaflFoudueduiums ludnuaziisanioasudsa lunmsindeudwdeya
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UL aewssiids MOVEM finaaslumisisii 2.1 azeyanaliiSained

=] @ o " a g =) [~ & J 1 ° & a
ﬂ“ﬂu‘“ﬂ\l 68000 lﬂuﬂ’]ﬂ']ﬂuﬂﬂ115uﬁuniﬂl'ljuﬂ'ﬁﬂuﬂ'ﬁnﬂﬂu']fjﬂ'nuin PRASAVYU

L4

1daaii
MOVEM EA, Reg-list

Register
Address Memory 1 Restore
save | l I
AF001s 51 18 TN
]
AF0216 / I l l
31 16 15 0

AF041s |

% o d ' 1 a o ] °
1M 2.16 m3dufiumsituuasiuddoyassnnGimnesiumizenud

#29f1d9 MOVEM

#208713% 2
MOVEM.W DO0/DI1/AS, $SAF00

1 s

o w ad @ 2 a 9/ ad e o
1A uMIVUNN 8 ‘UﬂaN‘hﬁjﬂuuall‘lJ'lJl’Jﬁ'ﬂ‘Ilﬂ\lii)’cTLﬂﬂi Do, D; LIATA; a»ﬂu

l
MUAIISIATAAUNUL  AF00,,, AF02,6 1182 AF04)s MUE1WY  dmTumsaum

*
o el

Feames; Adesidenldadl
MOVEM.W $AF00,D0/DI/AS
3. mddumsinaadumiiatoyal ¥y (Load Effective Address Instruction)
LEA EA,An
. d an do w a’l 19 1 o 9/ £ ad '
HaveIMsndammail liliims Tnaa doyadaendisdoyatnueglu

[
1 A

- ] a e T Py 9y Aq ¥ d ° ' o
Fune uatiumsfadumivvesdeyalFaui il udumiagmanduaies lsau

&0 udnir lifuludumidalaiems
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dothadi 3 a%mmmﬂﬁnfﬁnﬁﬂ?jyummmé}’a
LEA 6(A;, Do), Ay
MRa1 A, = 00004000,
uas
Do = 000012AB;¢
fd e 9219 M IS UN U WUUR 1SS 0T (Address Register Indirect) A28
A58 NAWMU WUUF ST (Index Addressing) A udoyadunia druaremsziy
LeAmsAEIAIADS A, nEWINMIENTANT vesrdail A, azgninandaedumiisdoya
199U (Effective Address)
Ay = A;+Do+60
A; = 000040006+ 000012AB ¢ + 6,6
= 000052B1;
4. ﬁn‘r"q‘lunﬁuamﬂ?;ﬂm’faga (Exchange Instruction - EXG)
EXG Rx,Ry

y ¥
1

Tu#iil Rx taz Ry o8 ludnuazmulsvoulumaidonsenindoyanTadumua

v
ar

et ¢ @ v ° dyd
Smaes dednvesiidaiife
EXG DO, A3
°o dy. aa <y [ s d 1 Ty ) 4
frdaiivinms Inansimaesdoya D, Aredoyaiinueg luleamsaiianes A,
[ gy ' A 4' ] g v
1az A, fivzgn Inaadeyaneuii D, sxgauldou wu §1 D, INudoya FFFFFFFFs LAz
. b4 .
A; szifudaya 00000000, WaRINMSIBAFAMIMAT Do sziiudoya 00000000, tHa

[ ' o :’l o
A ufiudoya FFFFEFFF,, s Teutedoyaszyimsldimua 32 da wue uay

v 8
o o =

Condition Code 9z lailiHadefdail

5. fi1fa SWAP

frda SWAP Tamundreadetusidelumsusnilfoudeya Taofiddafitinam
anse lumsiious 2 M drdafios uanniousiadeya 8 favufu 8 Sadwnlu
FRamoitoya gUuuillvesiids SWAP fuaaalumsndi 2.1 fie

SWAP Dn
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o v &
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SWAP Dn
i ° an ° M y 1 g a ] o °
dievmsiBngaaimdeiuddoyaiinuly 8 dndndeyaie Ua ¥ Dy vy
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o Y = g A a d o A
&1 swap ud2 vziinalumsidansenssisavessiadon 1y
6. ﬁ]ﬁlﬁlﬂaﬂg (Clear Instruction - CLR)
o o & o A vy o g 1q e e A Ad
A1de cLR szidlumsimuanusududoeyaiinueg lusdanasmelunseniny
0 v v
foyalumissanuirhidugud gluuwinlvesidiine
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ﬁ"llJ'lﬁﬂﬂ;]Uﬁﬂ'li‘luizﬂU"lUﬂ, 1336, a9 anson Iiumsondedoya
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v auidia dedsnguidnauiv drlihniuee ndes
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M 2.2 mdals zi.l’JﬁN’c’mNﬂiﬁﬂﬁ'lﬁﬂg

Mnemonic | Meaning Type Operand Operation
Size
ADD Add ADD EA , Dn 8,16,32 (EA)+Dn —* Dn
ADD Dn, EA 8,16,32 Dn+(EA) — EA
ADDI #XXX, EA 8,16,32 CCR —* SR
ADDQ #XXX, EA 8,16,32 SR — EA
ADDX Dy, Dx 8,16,32 l.JSP — An
ADDX Ay) ,(AX) 8,16,32 An — USP
AXXA EA, An 16,32 (EA) — An
SUB Subtract SUB EA', Dn 8,16,32 Dn-(EA) — Dn
SUB Dn,EA 8,16,32 (EA)-Dn —™*EA
SUBI #XXX, EA 8,16,32 (EA)-#XXX —* EA
SUBQ #XXX, EA 8,16,32 (EA)-#XXX —*EA
SUBX Dy, Dx 8,16,32 Dx-Dy-X —Dx
SUBX “Ay), (Ax) 8,16,32 "(Ax)—"(Ay)—X——.* (Ax)
SUBA EA, An 16,32 An-(EA) — An
NEG Negate |NEG EA 81632 |0-(EA) —>EA
NEGX EA 8,16,32 0-(EA)-X —™EA
MUL Multiply MULS EA, Dn 16 (EA)*Dn — Dn
MULS EA, Dn 16 (EA)*Dn"— Dn
DIV Divide {DUVS EA,Dn 32+16 Dn+(EA) —Dn
DIVU EA,Dn 32+16 Dn+(EA) —*Dn
EXT Extend EXT.W Dn 8 —16 |Dn byte — Dn word
Sign EXT.L Dn 16 =32 [Dnword * Dn long word
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2. NEUAITINSZINMIOY (Subtraction Instruction-SUB, SUBI, SUBQ, SUBX

uaz SUBA)
fdalumsavdszneudie s gﬂuumﬁmﬁu Tuusargluvvvessidaunaues
e nomieusumneduiudidansuan delumsed 2.2 fuaadiioiu deliez
ShiswaziBuavewdazidadely

sunuudi 1 i lvesdrdamsaw (SUB) ued 68000 Ao

A SUB EA,Dn

SUB Dn,EA

vy a4 d sa ¢/ A o ' ' o_d
suuusneyana lddeyaiiinunelustamesnIedmmulunissanudin
o [ § < o o
wimsavfudeyanifulutamesdoyamsmauaunsodouiiugasidfe
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. E 4
aginegeImdell
SUB DO, DI
o & 1 e o o Ao o o & a
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= o @ o A a v 9 v o & & 9 Y
suud 2 veadidraverdutiumshassiududuidasn dae deyaduni
[~ ° v 9 Yy aa <9 A o ' ' ° A
suifludwmisdoyaldam  TusTamesdoyaniadumialumitsanuimsely
A 4 )
HOMATHIVNINDT
sUuuuh 3 nag 4 weamdamsauiuand131un15199 2.2 A Subtract Immediate
(SUBI) Uiag Subtract Quick (SUBQ) vzay anald msididseyanvuiuiiulalu
o . Y 4 4 ° ] Y Y
Program Memory n3gviimsaufiudoyatarenniignilasdwnisdeyaldnu doya
4 g aa ¢y A e ' ' o o o w A
Yawniiezinuluisamesideyaniandwmialumirsanudmsassitvesdidand
wmieududrdamsvan duidouanadns i Idsudumsavsnindoyadunauas
foyatalenaumy
AWIDEIN
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Tuddail A1 1234, viiludrauandeyaiiidulu b luiifi 1¥Aadl Dy s

o A v
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FFFFis - 12346 = 0000EDCB¢
Uit 5 Baf1d9MIaY AD Extend Subtract (SUBX) tnilowudida ADDX fi
Aomsnseviddseziilumssau Bit Extend (X) ¥89 SR Tumsaudae dadaot
SUBX Dy, Dx
msduiiumsvesiideie
Dx-Dy-X — Dx
F579071981 D, 1@z D, IR UAT 76543210, 1AL 0000EDCB, MU M ULAY
Sartuusedium 1 nadnsvomsindaididd e
SUBX.W DI, D2
§1D, 1HUA1 12,0 = 00010010, , D, UM 37,0 = 00110111, uazdn X waes
EndRvivessidai vz ldnaranidhy

D, = ABCDj6-32106- 146

1l

000079BC;s

sUluvd 6 veaindenisan fie msnsziiinsaudl luLeAIATAITAINBI(SUBA)

fanaaalumsiei 2.2 TuseTenin ¥ lumsdsulysnueansassames Tu A, 09 A

v @ [ ) A d e o3 aa 4 o @

fased1e lumsavdeyaiitnuluiamesdoya D, nueamsaSIdnes As AIuf1ds
SUBA D7,AS

3. NgUAITINILYIINITAADY (Negate Instruction - NEG U2z NEGX)

.
A o w

sUluUdu vosmdIMINsLiNIAlnfEns (Arithmetic Instruction) ABATE

]
o o

. & At o ~ °o ~ Y} =< o
Negate daiiil 2 juuvy dwanalumsiei 2.2 Md Negate Uanuadndaiuiid
o @ A ° Yy o :,’ o 4 : At
msay Tdnvazmwe Ao msimualddoyadidaulluguiiaus msizasiumsauil
v o o od d
fduiluguinadnsnldeuiivay
) 9
f1dq Negate (NEG) (ii0adu fio
NEG EA
F10819UDIMAIAD
EG.W DO

Y v s A

ad A o & d aa oy A
ﬂ'l‘llﬂl’ua'ﬂlﬂ‘l].]u Dy 19 00FF 14 HAANTUDINTTIDATAINATAIUND FFO01,¢
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' o °o o o
Negate With Extend (NEGX) innuuandruanifoseindida NEG Asaziimsau
v
o

viadoyatiaz Bit Extend (X) 91ngud 1iuho

0-(EA)- X — EA

[ 14
o o

v ) 14
WaesidailzSouienssimstudeyaiauylud, 350 nazasuisa
4. NENANINTLYINN TP (Multiplication Instruction - MULS ifaz MULU)
68000 A daRAUTUMIANAMAAI NN (Multiplication Arithmetic)
#ldwadns Anansommouas hifanTomine dwaaslumsied 2.2 duilumsqu
a A 4
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M13191 2.4 Adalszulananassnenaas

Mnemonic Meaning Type Operand Operation
| Size
AND Logical AND | AND EA, Dn 8,16,32 | (EA)* Dn —Dn
AND Dn, EA 8,16,32 | Dn * (EA)—™EA
ANDI #XXX,EA | 8,16,32 | #XXX * (EA)™EA
ANDI #XXX,CCR 8 #XXX*CCR —* CCR
ANDI #XXX,SR 16 #XXX * SR —* SR
OR Logical OR OR EA,Dn 8,16,32 | (EA)+Dn~—"Dn
OR Dn,EA 8,i6,32 Dn+(EA) —EA
dRI #XXX,EA 8,16,32 | #XXX +(EA)—EA
ORI #XXX,CCR 8 #XXX+CCR™*CCR
ORI #XXX,SR 16 #XXX +SR —™*SR
EOR Logical EOR Dn,EA 8,16,32 | Dn @ (EA)—EA
exclusive — OR EORI #XXX,EA | 8,16,32 |#XXX ©(EA)—EA
EORI #XXX,CCR 8 #XXX® CCR — CCR
EORI #XXX,SR 16 #XXX ®SR —*SR
NOT Logical NOT NOT EA 8,16,32 (—E_A—) — EA
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M51971 2.5 NQUYBIFYYIN FCq, FC,, FC; HAMANMUZMINIUYD 68000

FC, FC, FC 'Cyc']e Type
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0 0 1 User data

0 1 0 User program

0 1 1 Reversed

1 0 0 Reversed
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1 1 1 Interrupt
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G23 GND
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CPU "68000.TBL"

HOF

ORG 00000H

"BIN16"

STACK: DWM 80H,0FFFOH

DWM 0,START

102

:RESET : initial SSP

;RESET : in itial PC

ke 3 e ok o o ol ok e e o o ol o ofe ok ok ok o sk e ode o o ok o sk ok ke ke e ok ke e sk sk ok sk ok ek ke ok Sk kR kR
’

.
b

o ke s e ke ok ok ok ok o ok o o o ok o o 3k o ok sk ok 3 o ok ok ok ok e ke ke ke sk o e e e ke ok ok s she o o ok ok ok o e ke ke
’

DATA_LCD
SIGN_LCD
LED
CONT_LCD

CHAROUT-
CHARIN
CHKCHAR

CHARCON

VARIABLE

EQU  0A00000H
EQU  0A00002H
EQU  0A00004H
EQU  0A00006H
EQU  0A00008H
EQU  0A0000AH
EQU  0A0000CH
EQU  0AO000EH

;A3 PROGRAM COUTER

;D6 CHARECTER

. PA=OUT FOR DATA

. PB=OUT FOR SIGN

. PC=ON BOARD LED

- PORT CONTROL .

; OUT CHAR

; PB=IN CHAR

; PCU=IN,PCL=OUT

; PC5=START BIT,PC1=RESET KEY

; PCU XX1X XXXX=NO CHAR ,

; XX0X XXXX=ENABLE CHAR

; PCL XXXX XX0X=RESET KEY, XXXX XX1X
; WAIT



;D5 COUNTER

103

.+ e s ke o o s o ke ke e o8 s s e e ke ok ok e ok ok s o e ok sl ok ok o sk ok ok sk dk ok ok ke ke ok ok ok ok k ko ok kK
’

2

MAIN

e s ok 3l sk sk ol o9 ol ok ok ok o ok o ok ok ok o ok o sk ok o ok ok o o ok s ok ok s e e o ook ok e sk ok ol ok s sk ko ek ok
b

START:

;FILL_MEM:

.
2

.
>

LOOP_KEY:

N1:

ORG

0400H

MOVEA.L #0803FF0H,A7

MOVEA.L #USER_PROGRAM,A3

ADDA.L  #2,A3

MOVE.W  #0000H,(A3)

CMPA.L  #00803FFFH,A3

BNE

FILL_MEM

MOVE.L  #0000001H,D5

BSR
BSR
BSR
BSR
BSR
BSR
BSR

BSR
BSR
BSR
BSR

INITLCD
TITLE
INIT_KEY
CLR_KEY
KBHIT
DELAY2
CLRSCR

CLR KEY ;BYTEONE

KBHIT

IN_KEY

ATOI : NUMBERIC IN D4 IS MSB



N2:
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'MOVEA.L #MSB,A0

MOVE.W D4,(A0)
CMP.W #0FFOOH,D4
BEQ NI

BSR  PRINTCHAR
BSR CLR_KEY

BSR  KBHIT
BSR IN_KEY
BSR  ATOI : NUMBERIC IN D4 IS LSB

MOVEA.L #LSB,A0
MOVE.W  D4,(A0)
CMP.W  #0FFOOH,D4
BEQ N2

BSR  PRINTCHAR
BSR  CLR KEY

MOVEA.L #LSB,A0

MOVE.W  (A0),D0

MOVEA.L #MSB,A0

MOVE.W  (A0),D1

LSLW  #4Dl

OR.W DI,D0 ; ONE BYTE DATA IN DO

MOVEA.L #BUFFER_BYTE ONE,A0
MOVE.W DO0,(A0) i
MOVEAL #LED,A0

MOVE.W  DO,(A0)



N3:

N4:
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BSR CLR_KEY ;BYTETWO

BSR  KBHIT
BSR IN KEY
BSR  ATOI : NUMBERIC IN D4 IS MSB

MOVEA.L #MSB,A0
MOVE.W DA4,(A0)
CMP.W  #0FFO0H,D4
BEQ N3 '
BSR  PRINTCHAR
BSR CLR_KEY

BSR  KBHIT

BSR  IN KEY

BSR  ATOI ; NUMBERIC IN D4 IS LSB
MOVEA.L #LSB,A0

MOVE.W D4,(A0)

CMP.W #0FF00H,D4

BEQ N4

BSR  PRINTCHAR

BSR  CLR KEY

MOVEA.L #LSB,A0

MOVEW  (A0),D0

MOVEA.L #MSB,A0

MOVE.W (A0),DI

LSLW  #4DI

OR.W D1,D0 ; ONE BYTE DATA IN DO

MOVEA.L #BUFFER_BYTE_TWO,A0



MOVE.W
MOVEA.L
MOVE.W

MOVEA.L
MOVE.W
MOVEA.L
MOVE.W
LSR.W
OR.W

;LSL.W

AND.L
MOVE.W

MOVE.W

LSL.W

MOVEA.L
MOVE.W

ADDAL

ADD.W

106

DO,(A0)
#LED,A0
DO,(A0)

#BUFFER_BYTE_ONE,A0
(A0),DO
#BUFFER_BYTE_TWO,A0
(A0),D1

#8.D1

D1,D0

#8.D0

#0000FFFFH, D0
D0,(A3)

(A3),D0

#3,D0

#LED,A0
DO,(A0)

#2,A3

#1,D5



ROW1

ROW2

ROW3

ROW4

CMP.B
BEQ
CMP.B
BEQ
CMP.B
BEQ
CMP.B
BEQ

107

#2,D5
ROW2
#3,D5
ROW3
#4,D5
ROW4
#5,D5
ROWI1

MOVE.W #0001H,D5

BSR
BRA

BSR
BRA

BSR
BRA

BSR
BRA

CLRSCR’
LOOP_KEY

GOTOX2Y2
LOOP_KEY

GOTOX3Y3
LOOP_KEY

GOTOX4Y4
LOOP_KEY

BRA LOOP_KEY

kR sokskok ook Rk kR ok ok ok ko R kR R R R kR kR Rk kR Rk
?

b

JIN

DO

PUSHW STACK
VALUE TO PUSH
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;AT SSP

ok o ot ok ok ok o ok ok ke ok ok ok 3 ok ok ok ok ke ok ko ke ok ok ok o ok ok o o ke ok ke ok 3k ok ok ok ok sk ok ke sk ok ok ok ok ok
s

PUSHWDO: MOVE.W DO0,(A7)
SUBA.W  #2,A7
RTS

. sk ke ok o ok ok ok ok ok ok ok ok ok sk sk ok ok ok ok ok ok ok ok sk ok s o ok e ol ke e ok ok ok ok ok ok sk ok sk ok ok sk sk sk ko ok ok
]

; POPW STACK
;IN A7
;OUT DO

« 3 o0 ok ok sk ok ke ok ok 3k ok ok ke o o ok o ke ke o ok ok ok ke ke ke ok sk ok ke ok sk sk sk sk ok okok sk ok k ok Rk R R kR
’

POPWDO: MOVE.W (A7)+,D0

RTS
;****#**#**************************#*#**************
: : ASCII TO NUMBERIC
JIN D6=SCANKEY UPPER BYTE
:OUT  D4=NUMBERIC UPPER BYTE
;#t********f********f*******************************
ATOI: MOVE.W D6,D4

AND.W #07F00H,D4

CMP.W #0200H,D4 ;1

BEQ NUM

CMP.W #0300H,D4 ;2

BEQ NUM

CMP.W #0400H,D4 ;3

BEQ NUM

CMP.W #0500H,D4 ; 4



BEQ NUM

CMP.W #0600H,D4
BEQ NUM

CMP.W #0700H,D4
BEQ NUM

CMP.W #0800H,D4
BEQ NUM

CMP.W #0900H,D4
BEQ NUM

CMP.W #0A00H,D4
BEQ NUM

CMP.W #0B00OH,D4
BEQ NUMO

CMP.W #1E00H,D4
BEQ NUM A

CMP.W #200H,D4
BEQ NUM_B

CMP.W #2E00H,D4
BEQ NUM_C

109

-]

)

ol

;8

9

;0

A

;B

; C



NUM:

NUMO:

NUM_C:
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CMP.W #2000H,D4 ;D
BEQ NUM D

CMP.W #1200H,D4 ;E
BEQ NUM_E

CMP.W #2100H,D4 ;F
BEQ NUM_F

CMP.W #01CO0H,D4
BEQ RUN_ROUTINE

MOVE.W #0FF00H,D4
BRA  RETURN

SUB.W #0100H,D4
BRA RETURN
MOVE.W #0000H,D4
BRA RETURN
MOVE.W #0A00H,D4
BRA RETURN
MOVE.W #0B00H,D4
BRA RETURN
MOVE.W #0C00H,D4
BRA RETURN
MOVE.W #0D00H,D4
BRA RETURN

; ENTER

; ELSE KEY
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NUM _E: MOVE.W #0E0OH,D4
BRA RETURN

NUM_F: MOVE.W #0F00H,D4
BRA RETURN

RETURN: MOVEA.L #LED,A0
MOVE.W D4,(A0)
RTS

o 3k 3 ok ke o o ok ok ok e ok o sk ok ke ok ok ok ok ke e ok o ok ok ke ke ok o ok ke ok ok ok o sk ok ok ok ke ok ok ok 3k ok ok ok ok
b

; RUN ROUTINE

« o o o sk ok ke o ok ok 3 e ok ok sk s ke ok ok o o e ok ok s ok ok ok ok ok o ok ke ke ok ok ok ok ok o ok ok ke ke ok ok ok ok ok ok ok
3

RUN_ROUTINE: BRA USER_PROGRAM

o sk o o ok o ok ok o o 3k 3 sk e ok ok s ok ok o ok ok sk ok ok ok ok o ok ok sk ok ok ok o sk ok ok ok sk ok e ok ok ek sk sk ok ok ok ok
’ : .

; INITIAL KEYBOARD
;*********************************************;&*****
INIT_KEY: MOVEALL #CHARCON,A0
MOVE.W  #08A00H,(A0) ;CONTROL PORT
RTS

o 3 2k ok 3l o s ok ok o ok o sl ok ok ke o sk ok ok ke o sk ok o ok ke o ok ole ok o ok sk sk o ok e ok ok sk ok ok ok ke o ok sk ok ok ok ok
’

; CLEAR CHARECTER
;***************************************************
CLR_KEY: MOVEAL #CHKCHAR,AI
MOVE.W  #0000H,(A1) ;RESET KEY
BSR  DELAY
MOVEW  #0FFOOH,(A1) ;WAIT FOR KEYBOARD HIT
RTS
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o ok o ok ok ok sk 3 ok ok ok o o e ok ke ok o ole ke ok sk ok o o ok ok ok ok ok o ok ook ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok
s

; KEYBOARD HIT
e P B
KBHIT: MOVEA L #CHKCHAR,Al
KBHIT_LOOP: MOVE.W  (A1),D0

AND.W #2000H,D0

CMP.W #2000H,D0

BEQ  KBHIT_LOOP

RTS

.****************************************************
’

: . CHARECTER IN
;******************************‘*******************{**
IN_KEY: BSR  DELAY
MOVEAL #CHARIN,A2
MOVE.W (A2),D6
MOVEA.L #CHAROUT,A0
MOVE.W D6,(A0)
RTS

o 3% ke e 3k ke ok ok 3K ok 3k o 3 o o o ok o 3 ok o ok e sk ok o ok ol ke ok ol ok o ok e ok ok ok ok e o o ok ok ok ok ke ok ek ok
’

; DELAY ROUTINE

« 2k ke o g ke ok 3 36 o 3 3k ok ok o ok ke o sk o s ok ok o e e ok 3k ok o ok ok o ke ok sk e ok ok ok ok ok o ok ok ok ok ok ok kK ok
s

DELAY: MOVE.L  #0FFH,D0
LOOP DELAY: SUBQ.L #1,D0
BNE LOOP_DELAY
RTS



DELAY?2:
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MOVE.L  #007FFFH,D0

LOOP DELAY2: SUBQ.L #1,D0

BNE LOOP DELAY2
RTS '

o ok ok o 3k ok e ke o o ok sk ok ke o sk ok ol ok ok o o ok o ok ok ke e ok ok ok sfe o sk o ok ok sk sk ok ke ke ok ok ok ok ok ok sk ok sk ok
’

INITLCD:

MOVEA.L #CONT_LCD,A2
MOVE.W #8000H,(A2) ; CONTROL PROT LCD

MOVEA.L #SIGN_LCD,A1

MOVE.W #0000H,(A1) ; OUT B FOR SIGN
MOVEA.L #DATA_LCD,A0

MOVE.W #03800H,(A0) ; OUT A FOR DATA

BSR  EPLUSE ; DL=1 8 BIT,N=1 1/16 DUTY,
1 F=0 5X7

BSR DELAY

MOVE.W #0F00H,(A0) ; OUT A FOR DATA

BSR  EPLUSE : MODE SET D=1,C=1 CURSOR
; ON,B=1 BLINK

MOVE.W #0600H,(A0) ; OUT A FOR DATA

BSR  EPLUSE ; I/D =1 INC,S=0 RIGHT
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MOVE.W #0100H,(A0) ; OUT A FOR DATA
BSR  EPLUSE ; CLEAR ALL DISPLAY
BSR  DELAY
RTS
SEREREEER R R R R R R
CLEAR SCREEN

b

o 5k 3 e ok ok 3k sk ok ok ok ok o ke e o o ol ofe ok ok ok ok ok ok koo ok ok ok ok ok ke ok ok ok ok Rk sk dkok sk ok k dk skok kR kR Kk
b

CLRSCR:

MOVEA.L #SIGN_LCD,Al
MOVE.W #0000H,(A1) ; OUT B FOR SIGN
MOVEA.L #DATA_LCD,A0

MOVE.W #0100H,(A0) ; OUT AFOR DATA

BSR  EPLUSE ; CLEAR ALL DISPLAY
BSR  DELAY
RTS

o 3 o ok s o 3k ok sk ok ok sk oke e o ok ok o ok ok ok ok ok ke ke ol ok e ok o ok e e ke o sk o ok ok sk ok skok ok ok ke ke sk ok ok ok
’

EPLUSE:

MOVEA.L #SIGN_LCD,Al
MOVE.W (Al),DI
OR.W #0400H,D1

MOVEW DI Al) .E PLUSE 1
BSR DELAY

AND.W #0FBFFH,D!

MOVE.W DI,(Al) .E PLUSE 0
BSR  DELAY

RTS
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o 3 e ke ok ook ok ok ok ok ok ok ok ke ok ke ke ok ok ok ok ok ok ok ok ok 3k ok ok ok o ok e e ke ok ok ok o ok e ke ok sk ok sk ok ok ok oK
5 v

GOTOX1Y1:  MOVEA.L #DATA_LCD,A0
MOVEA.L #SIGN_LCD,A1

MOVE.W#0000H,D0 ; ADDRESS FOR START LINE 1
OR.W #8000H,D0 ; SETBIT 7

MOVE.W DO0,(A0) ; OUT A FOR DATA

AND.W #0000H,D0 ;

MOVE.W DO0,(Al) ; OUT B SIGN

BSR EPLﬁSE

RTS

o o e e o sk ok o 3 ok ok ok ke o ok ok o e sk ok ok ok ok ok o ke e o ok ok ok ok ke o ok ok ak ok s sk ok ok ok ok ok ok o sk ok ok ok ok
’

GOTOX2Y2: MOVEA.L #DATA_LCD,A0
MOVEA.L #SIGN_LCD,A1

MOVE.W  #4000H,D0 ; ADDRESS FOR START LINE 1
OR.W  #8000H,DO ; SETBIT 7

MOVE.W DO0,(A0) ; OUT A FOR DATA

AND.W #0000H,D0 ;

MOVE.W DO,(Al) ; OUT B SIGN

BSR  EPLUSE

RTS

o o 3 o o o ok ok ok ok o ok ok ok ok ke ok o ok ok ok ok ok ok ok ok ok ok o ok ok ok ok e e o sk ok e o o e ok ok o ok ok o o e
’
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GOTOX3Y3: MOVEA.L #DATA_LCD,A0
MOVEA.L #SIGN_LCD,A1

MOVE.W #1000H,D0 ; ADDRESS FOR START LINE 1
OR.W #8000H,D0 ; SET BIT 7

MOVE.W  D0,(A0) ; OUT A FOR DATA

AND.W #0000H,D0 ;

MOVE.W  D0,(Al) : OUT B SIGN

BSR  EPLUSE
RTS

.******************************;********************
’

GOTOX4Y4: MOVEA.L#DATA_LCD,A(
MOVEA.L #SIGN_LCD,Al

MOVE.W#5000H,D0 ; ADDRESS FOR START LINE 1
OR.W#8000H,D0 ; SETBIT 7

MOVE.W  D0,(A0) ; OUT A FOR DATA

AND.W #0000H,D0 3

MOVE.W DO,(Al) : ; OUT B SIGN

BSR  EPLUSE

RTS

SRRk kR Rk kR kk ko kkokokkkkk kR kokkk kb kR ki ko kk Rk
’

PRINTCHAR: MOVEA.L #DATA_LCD,A0
MOVEA.L #SIGN_LCD,Al
MOVE.W #0100H,(A1) ;SIGN FOR WRITE
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BSR DELAY
MOVEA.L #CHAR_MAP,A6
MOVEL  #00007F00H,D0
AND.L DO,D6 ‘
MOVEA L #0A00004H,A5
-MOVE.W D6,(A5)

BSR  DELAY

LSL:W #1,D6

:MOVE.W D6,(A5)

BSR DELAY

AND.L #0000FF00H,D6
LSRL #8,D6

;MOVE.L#00000002,D6

ADDA.W D6,A6

MOVE.W  (A6),D6

MOVE.W D6,(A0) ;DATA BYTE
BSR  EPLUSE

BSR  DELAY2

RTS

ok ook ok o ok ok ok ok o ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok sk ok ok ok ok ok ok ok k ke k ok
’

; WRITE LINE
; DO =0000H LINEI

; = 4000H LINE2

; = 1000H LINE3
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; = 5000H LINE4
; A4 =ADDRESS BEGIN LINE

<ok ok o o ok ok ok ke o ke ok ok ok o o ok s o o ke ok sk ok ok ok ok ok o ok ok ok o s kb ok ok ok ok ok ok skok ok ok ok R kb ok
9

WRITELINE: MOVEA.L #DATA_LCD,AQ
MOVEA.L #SIGN_LCD,Al
OR.W #8000H,DO ; SET BIT 7

MOVE.W D0,(A0) ; OUT A FOR DATA
AND.W #0000H,D0 4
MOVE.W D0,(Al) ; OUT B SIGN

BSR  EPLUSE

MOVE.L #0000000FH,D4 ; 16 CHARECTOR
NEXT CHAR: MOVEW (A4)+,D0

MOVE.W#0100H,(A1) ;SIGN FOR WRITE

MOVE.W DO0,(A0) ;DATA BYTE

BSR  EPLUSE

- SUBQ.B#1,D4
BNE NEXT_CHAR

RTS .

oo ok e oo o o ok s s o ok o ok ok ok ok o ok ok o o o ok oo ok ok ol ook ok ok s oo ok ok e ok ok o sk skl ke ok ok ok ok ok o ok ok ok
s

; TITLE SHOW
ERERER R R R AR R
TITLE:

MOVE.W #0000H,D0

MOVEA.L #TEXT_LINE1,A4

BSR WRITELINE
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MOVE.W #4000H,D0
MOVEA.L #TEXT_LINE2,A4
BSR WRITELINE

MOVE.W #1000H,D0
MOVEA.L #TEXT_LINE3,A4
BSR WRITELINE

MOVE.W #5000H,D0
MOVEA L #TEXT_LINE4,A4
BSR  WRITELINE

RTS

« 3 sk 3 o 3k ok ok o ok ke e sk ol ok ok o ok 3k ok o ok o ok ok ok ok 3 3k ake o 3 ok o o ok e ok ok ok ok o ok ok ok 3k e o ok sk e ok o ok e ok ok ok ok o ok ok ok
’

TEXT_LINEL:  DFB  "* %% % % #GHgrQ+(*(* % + % + &
TEXT_LINE2: DFB " * *S*[*N*G*L*E* *B*O*R*A*D* * **
TEXT_LINE3: DFB " *M*I*C*R*O*C*O*M*P*U*T*E*R* * *"
TEXT_LINE4: DFB " *K*M*I*T*L*.* * *[*D* *E*D*.* +

CHAR MAP: DFB "\1234567890-="
DFB " QWERTYUIOP[]"
DFB  13H,00H



DFB
DFB
DFB
DFB

120

"ASDFGHIJKL;"'"
"\ZXCVBNM,./ "

"EA o "

"s789-456+1230."

ORG 0800000H

MSB: DFB 00H,00H

LSB: DFB 00H,00H

BUFFER_BYTE_ONE: DFB  00H,00H

BUFFER_BYTE_TWO: DFB  00H,00H

ORG 0800100H

USER_PROGRAM

DFB

DFB " "
DFB " "
DFB " "

DFB " "
END
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MC68000

This cucument contains both a summarv of the MCE8000 as weil as a detaled set of parametrics. The
purpose 1s twolold - 10 provide an introduction to the MCE8000 and support for the sophisticatea user.
For detaiied informauon on the MCE8000, rafer to the MCS8000 18- 32-61t Micraprossor Advance Informa-
tron Data Skeet.
The MCS8000 15 the first implementation of the M68000 16 32 microorocessor arcniteciure, The
}4CBB0C0 has a 16-bit data bus and 24-bit acdress bus wrnile tne fuil architecture provides for 32-bit ag-
cress and data ouses. i is completelv coge-comoauble vath the MCS3C08 3-bit data bus implementation
of the M88000 and is uoward code comoatibie to the MCE8010 MCE8012 virtual axtensions and the
MCB8020 32-bit tmpiementation of the architecture. Any user-moae programs weitten using the MCE8000
instruction set will run unchangec on tne MCE8008. MCEB010. MC88020. This is possible because the
user programming model is idenucal for all five processors ana the nsiruction sets are proper sub-sets
of the comolete architecture. Resources avaiiable to the MTEB000 user consists of tne following:

17 32-8it Data and Address Registers

>

28 Poweriul Instruchion Types
Qoeranons on Five Main Data Types
Memory Maoped 10

14 Adaressing Mooes

.15 Megabyte Direct Addressing Range

1] 16 15 37 9
T T A
- | i -t
] L1
Y H | -
— { | 72
4 ' i 1 SIGHT
= | i 4% pn
| 40 aecisters
J ! [+
= i | _
— ! ! o
. ) »
n 5 1§ ]
L— 1 il ag
| o | 42 -
A i 142 seven
= . _}33  :o0mess
i 1t AGISTERS
L i Jos
. HE
T } 27 4SER STACK
L . 198k SOINTER
b’ 2 0GR AM
Al
(i J7 counte
! 3

on ¢ new grucuct

<

... STATUS
= AGSTER

Figure 1. User Programming Model
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INTROODUCTION

As snown in the user programmng model (Figure 1),
the MCE8000 otfers 16 32-bit registers and a 32-bit pro-
gram counter. The first eight registers (00-07) are used
as data registers for byte (8-bit), word (16-bit), and long
word (32-bit} operations. The secona set of seven reg-
isters 1A)-AB) and the user stack pointer (USP) may be
used as software stack pointers ana base address reg-
isters. In aagaition, the registers may be used for word
and long word operations. All of the 16 registers mav be
used 3s «naex registers.

In supervisor mode, the uoper byte of the status reg-
ister and the supervisor stack pointer 1SSP) are aiso avaii-
aole to ine programmer, These r2gisters are shown tn
Figure 2.

SUPERVISOR STACK
POINTSR
i

L

STATUS REGISTIR

Figure 2. Supervisor Programming Model Supplement

The status register (Figure 3} contains the interrupt mask
{eight levels available) as well as tne congition coges:
extend (X}, negative (N, zero {Z), overflow (V). ang carry
{C). Aaditional status bits indicate tnat the orocessor s
in a trace (T) mode and in a supervisor (S) or user state.

45ER 3ITE

SYSTEM 8YTE CCNIROL CODE AETISTEM

TRRE W a 2 3
U s e W T = Mol [vIc]
i I —— SB ¥ |
TRACE MOOE INTERRUPT exresat !
SUPERVISOR  yagc wegatve |
STATE ‘ R0
IVERALOW

CARRY
Figure 3. Status Register

DATA TYPES AND ADDRESSING MODES

Five basic data types are supoored. These data tvoes
are:
Bits
8CD Digits (4-8its)
Bytes (8 Bits)
Words (16 Bits)
o Long Words {32 Bits)
In aadition, ooerations on other data tvpes such as mem-
orv aadresses, status word data, etc. are provided in the
ingtruction set.
The 14 aodressing modes, shown in Tabie 1, include
six Dasic types:
® Register Direct
¢ Register Indirect
® Absolute
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® Program Counter Relatve

* immeagiate

* imolied
Inciuded n the register indirect addressing modes 1§ 3
caopability to do postincrementing, prececrementing, off-
setting, and indexing. The program counter relative mode
can also be modified via inaexing ana offsetting.

Table 1. Addressing Modes

f

Addressing Modes i Syntax

Reqgister Direc: Acaressing

Oata Raqister Dicect On

Aocress Regisier Qirect An
~osoiute Data ~aaressing

Absciute Snomt s 'V

ADsOwcte LONG BT
Pregram Counter Retative Agaressing

Retatve win Offset i GPQ

Retative witn ingex Offset . 2giPC.Xas
Aegister inairect Agdressing

Register mncicect tAN

Postincrement Reqister ndrrect ‘am

Prececremant Register Ingirect ' Al

Register inaiact witn OHser Gy gran

«naevec Reqisier Ingrect witn Offset QgiAn. Xn
¥ aze Cata A ‘

immeniate ”uxx

Quica immeciate aleed
imgtieg Adaressing

imgned Regisier SR USP SP PC

NOTES.
On - Data Register
An  : Aadress Reqgister
Xn . Adoress of Data Register used as Index Register

SR+ Status Regster

2C = Program Counter

3P = Stack Pointer
USP . User Stack Ponter

{} = ZHezuve Acdress

Sg =+ 3-8t Offset (Disolacement)
Oeg - 16-Bit Otfset tDisotacemant
2xnx immaaiate Data

INSTRUCTION SET OVERVIEW

The MC83000 instruction set1s shown in Table 2. Some
aqditional :nstructions are vanauons. or sub-sets, of these
ana they 2o0ear in Table 3. Special emphasis has been
Jiven ta the instruction set’s support of structurea hign-
ievel languages to facilitate ease of programming. Eacn
instruction, vath few exceptions, 0oerates on bytes, woras,
and long woras ana MOost INSIrUCHIoNS Can use any of the
14 aadressing modes. Comoining instruction types. data
tvoces. 4ng accressing modes, over 1000 usefy instruc.
uons are provided. These instructions include signec and
unsignea. muitioly ang divioe, “quick™ arithmenc oper-
ations. 2CD anthmeuc, and expanded operations (througn
raos).

T S P S



Table 2. lnstruction Set Summary
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Table 3. Variations of Instruction Types

’ Mnemonic

T
{ Description Instruction i H
- T " t Type | Varistion | Description
| aBcD | Add Decimal With Exteno i ! -
i acO0 | Aca ! 400 ' ADO I Ada
l AND ! Logical AND i ] { a00A | Acd Aaaress
! oast | Antnmetic Shilt Left ! i ADDQ ! Add Queex
l ASR | Antnmenc Shitt Rignt ! 1 ADOH ;Auc immearate
H i 1ADDX P Aco witn Extena
! Bec | Branca Condiioraly H .
i BCHG i But Test and Change ' 1 AND i AND [Logicar AND
! 3CLR ! 34 Test ana Clear ! : ANOU éAND Immeaiate
I 3pa i Srancn Always *ANOIto CCR  HAND Immeciate (o
* BSET 3¢ Tast ang Set | i Condwon Cooes
3SR * 3rancn to Suaroutine TANDOI to SR L ANO immeaiaie 10
37ST ¢ 3n Test H Status Regqister
CHK ‘ Zhecx Aagister Against Sounds oMP omP : Comoare
ZLR Ciear Ogerana L CMPA Ceompare Agarass
CMP + Comoare CMPM i Comodre Memory
. CMPL * Compare Immeaiate
+ DBec ; Test Conciuon, Decrement ang Sranch -
owvs Signea Diviae ZOR E0R 1 Exciusive OR
. oy i Unsignea Divide {EORI 1 Exclusive OR immediate
— = [EDR1 10 CCR  , Exclusive OR Immediate to
¥ SOR | Seausive OR £ Condition Codes
X6 i Excnange Aegisiers TEOR! 10 SR ! Exclusive OR Immeciate to
{EXT Sign Exten i Status Regrster
i Jue | Jumo MOvE i MOvE i Move
t USR i Jumo to Suorouine | MOVEA i Move Address
Lza | Lesd EHectve Adaress , | MOVEM | Move Mutuple Registers
UNK ' Link Stack , + MOVEP I Move Pernonerat Data
LSt Logicar Shiit Leit : MOYEQ jMove Quick
(SR Logical Shift Rignt MOVE from SR | Move irom Status Register
: MOVE to SR ; Move to Status Ragister
I MOVE Mave ! | MOVE to CCR ; Mave 1o Condition Coces
i MULS Signed Muitiplv 1B ! {MOVE USP | Move User Stack Powter
; MULY : Unsigned Muitioty : NEG T NEG Negate
: NBCD { Negate Decimai witn Extend l ¢ ' NEGX Negate with Extend
+ MNEG Negate -
E NCP No Operaton H =R g:' "6:9::;2:;".
o i ' i
rNoT Oagis Compiemernt : 1 ORt to CCR OR Immediate to
1 OR | Logwcai OR H . Conattion Codes
) " A ORI to SR OR Immediate (0
. PEA | Pusn SHective Acaress i Status Register
RESET | Reset Externas Devices. ’ sus isus | Subtract
i ROL { Rotate Lek witnout Extena : ;| SUBA | Subtracz Adaress
AOR i Aotate Right witnout Extena i : y SUBt Subtract immediate
: ROXL : Rotate Left with gatena ! : . | susa Subtract Quick
¢ ROXR l Rotate Rignt witn Extena - suBx Suotract with Extend
} RTE , Return fram Exceotion y
i RTR ! Return ana Restore :
; RTS | Return from Susroutine i
. S8C0 Suotract Oecimat with Extend i
! Sec Set Condittonat
| SToP Stoo
tsys Subdtract
! SWAP Swep Data Aegister Hatves
TAS Test and Set Operand
TRAP Teap
TRAPV Teap on Qvertiow
ST Test
UNLK i Untink




SIGNAL DESCRIPTION

The input and outout signals are illustrated functionaily
in Figure 4 and are described in the foilowing paragraphs.

Yega AORESS,
TN Btz
| {
0AT4 BUS> 15
U 000
3
= AW
fcg 8 R ASYNCHAQNOUS
T m | 85 s
PROCESSCA 5y 82 il
STATUS { —it2 ] 3 g LI conteoL
32
£ g =
":::2:"_ { Tl : [ } 8US AABITAITION
7 et hid NTA
CONTROL i M CONTAOL
EisL] Ll
SYSTEM Fiafad R | wreRRuer
CONTAGL ALY A3 ) CoNmaot

Figure 4. Input and Output Signals

ADORESS BUS (A1 THROUGH A23)

This 32-bit, unidirectional, three-state bus is capaote of
addressing 16 megabytes of data. it provides the aadress
for bus operation during all cycles exceot interrupt cvcies.
Ouring interrupt cycles. adaress lines A1, A2. and A3 orq-
vide information about what level interrupt is being serv-
iced while address lines A4 through A23 are set to 3 10gic
high.

DATA BUS (D0 THROUGH D15}

This 16-bit. bidirectional, three-state ous is the generat
purpose data path. {tcan transier and acceot data in either
word or dyte lenght. During an nterrupt acknowiedge
cycle, the extarnal device supplies the vector numoer on
data lines 00-07.

ASYNCHRONOUS 8US CONTROL

Asynchronous data transfers are handlea using the fol-
lowing control signals: aadress strobe, readrwrite, uoper
and lower data strobes. and data transfer acknowiedge.
These signals are tained in the foll g paragraons,

Address Strobe (AS)

This signal indicates that there is a valid address on
the aadress bus.

Resd/Write (RIW)

This signal defines the data bus transfer as a read or
write cycle. The R/W signal also works in congunction with
the data strooes as explained in the following paragraon.

Upper and Lowaer Data Strobe (UDS, LOS)

These signais controt the flow of data on the cata bus,
as snown in Table 4. When the RW line is high. the
processor will read from the data ous as indicated. When
the RW fine is low, the processor will write to the data
bus as shown.
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Data Transfer Acknowiedgs {DTACK)

This input inicates that the data transier is completed.
When the processor recognizes DTACK during a read
cvcle, data is latched and the bus cycle terminated. When
DTACK is recognized during a write cycte, tne dus cycle
is termunated.

BUS ARBITRATION CONTROL

The three signais. bus request, bus grant, and bus grant
acknowiedge, form a ous arbitration circust to cetermine
whicn gewvice will e the bus master Cevice.

Bus Request (BR]

Thisinputis wire-ORed with sil cther cevices that couid
be bus masters. This :nput Inaicatas 1o the orocessor that
some otner device desires to Decome tne tus master.

Bus Grant (BG)

Thes outout indicates to all other potantial bus master
gevices that the processor wiil retease bus conltrol at the
ena of the current bus cycle.

Bus Grant Acknoweldge {(BGACK)

This inout indicates that some other device has become
the ous master. This signail should not de asserted unti
the following four conditions are met:

1. a ous grant has peen recewveq,

2. agdress strooe is inactive waich indicates (nat the
MUCrODIrOCeSS0r is NOt using he bus,

3. oata transfer acknowleage 1$ inactive which indi-
cates that neither memory nor Derpnerals are us-
ng the dus. and

4. bus grant acknowieage 1s inactive whicn ingicates
that no other device is sull claiming bus master-
smo.

Table 4. Data Strobe Control of Data Bus

Uos - {0s - AW ! 08.015 00-07
dgn . Mign  —  NoVaud Data  No Vawe Data
* Llow Low | Hgh « Vaha Data 3us * vaha Oaw 3us
' ¢ + 8-1% -7
. Mgn  Low , Migh  No Vaha Cata  ‘fahg Dara Bus
N ! : 9-7
1 n
! tow Hign ! High :Vaud Data 2us No Valic-Osta
: . i i 8-15
tow : Low ~ Low | vaud Data 8us ; Vaia Data Bus
i : : 8-15 i 0-7 |
A
Mign | Low | Low 1 Veba Oata Bits  Vahg Data Bus ,
H ! ! 0-7° . 0-7 !
1 . . RS
j Low : tgh i Low | Vaiid Data Bits : Vahd Oata Buts |
i t i i 815 218 :

‘These conaions are a resuit of current imolamentatson and
may not 3cpear on fulure devices.

w



INTERRUPT CONTROL (iPLO, iPL1. iPL2)

These input oins indiacte the encoced priority tevel of
the device requesung an interrupt. Level seven is the
highest oriority while level zero indicates that no inter-
fupts are requested. Level seven cannot oe maskea. The
least significant bit is given in IPLO and the most signif-
1cant bit is containea in IPL2, These lines must remain
stable until the orocessor signals interruot acknowiedge
(FCO-FC2 are all hign) :0 insure that the terrupt is rec-
ogmizea.

SYSTEM CONTROL

The svstem control \nouts are uses 10 erner resst or
nan the processor and 1o snaicate (o ihe processor tnat
bus errors nave uccurred. The tnree svstem controt inouts
are exolained n tne forlowing paragraons.

Bus E&rror (BERR) -

This noutinforms tne processor tnat there 1s a oroolem
‘with 'tne cycte currently bemng executeq. Proolems mav
be a resuit of*

1. nonresoonding devices,

2. 1nterrspl vectar numoer acawsition faiturs,

3. 1llegal access request as determined bv a memory

management unit, or

4. other aoolication ceosndent arrors.
Tha bus arror signai interacts with (ne ralt signat o ge-
termune «f the cusrent DLS CYCI® SNOUIC Se re-axeculed or
if exceotion grocassing shouid be performea.

Reset (RESET)

This bidirectional signal line acts to reset (start 3 svstem
the’ pre In response (0 an
external reset signal. Ananternally generated resat tresuit
of a RESET instruction) causes all external cevices to oe
reset ana the internat state of the orocessor is not at-
fected. A (ota) system reset (Drocessor ang externat ga-

izaton

“vices) 1s the result of external-HALT ana AESET signass

20phed at the same ume.
¥
Halt (HALT)

When tnis bidirectional line 1s ariven bv an 2xternal
qevice. it wil cause the processor 1o $i00 at tne compie-
tion of the current bus cycte. When (e orocessor nas
Deen haited using tius inouL. all CONIOL IGNAIS are n-
active anc ail three-state lines are out i1n therr tugn-imaea-
ance staie,

When the processor has stooped execuling instruc-
tions, such as in 3 double bus fault conaition. the HALT
line 1s Gnven Ov the orocessor o inaicate (o sxternal
devices that the processor has stopped.

M6800 PERIPHERAL CONTROL

These controt signals are used (0 aliow tne interfacing
ot syncnhronous M6800 pertpneral devices with the asvan-
cnronous MCG8000. These signais are axpiained in ine
following oaragraons.
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Enable (E)

This signal is the standard enable signal common to
all ME3C0 type peripheral devices. The period for this
outout is ten MC58000 clock periods !six clocks low, four
clocks nigni. Enaole is generated bv an internal ning
counter wnich may come up 1n any state fi.e.. at oower
on, 1t1s impossible to guarantee phase relauonsnio of £
to CLK). E is a free-running clock and runs regardless of
the state of the bus on the MPU,

Valid Peripheral Address (VPA)

This inout ingicates that the devics o reqion adcressea
5 an M68000 Family device or region acdressec :s an
MB3000 Famuty cevice and that gata transier snould be
syacnromeed with the enacte tE1 signal. This sngut atso
‘narczies tnatl the orocessor sncuid use automatic vac.
tonng for an interrupt dunng an 1ACK cycle,

Valid Memary Address {VIMA)

Tats outout 15 used 10 indicate (o M68000 oerioneral
gewveces nat there s 3 vahid acdress on the 2adress bus
and he orocessor «s syncnrgmized 10 anaole, This signai
aniv res00NAS 10 3 valid perioneral aadress (VPA) inout
~hich incicstes inat the penicheral is an M63000 Famity
devica,

PROCESSOR STATUS [FCO, FC1, FC2)

These function coae outputs indicate the state tuser or
SUDEFNISOr 200 the cycle type currentiv oemng executed,
3s sagwn n Table 3. Tne information naicated ov the
.'x_;_vlcuon €oce2 oulputs is valid wnenever adaress strobe
1AST 18 active.

- Table 5. Function Cade Qutpucs

Function Code Output '

- Cycle Time
FC2 FC1 : FCe :
tew + tow | Low ‘Undefined. Aeserveat
Low | Low ugh | User Data .
Low “ign low | User Frogram :
Low “gn Hign Uncefined. Jeservecs
ragn Low  low 'Unaefineqa. Reservaal :
~gn Low Hhign Suoerviser Data
rhgn =gn ' Low Suvervisor Pragram
~hgn “gh Hign ; lnterrupt Acknowieage

CLOCK (CLKI

The ctock «ncut is @ TTL-compatble signal that s n-
teenaily oufiered for cevelopment of tne internai ciocks
needed bv tne processor. The clock input shouid not de
gatea off at anv tme 2nd the clock signat must coniorm
o mimimum ara maximum puise wiath tumes,



DATA TRANSFER OPERATIONS

Transfer of data between devices involves tne iollow-
ng leags:

1. acdress bus A1 through A23,
2. data bus DO through D15, and
3. cunucl signals.

The aodress ano cata buses are separate parailel buses
used to transfer gata using an asynchronous dus struc-
ture. In all cycles, the bus Master assumes responsibility
for desxewing all signals it issues at both the start ana
"2nd of a cvcte. In aadition, the bus master I1s resoonsible
for casxkewing ne acknowieage anc cata signats from
the siave gevice.

The followtng oaragraons 2xplain the read. write, ana
reag-moaifv-write cyvcies. The ingivisiblie read-moaity-
wnie cvcle is the metnod used by tne MCE8000 for in-
teriockea Multicrocessor communications.

READ CYCLE

Dunng a read cycle, the processor receives data from
tne memory of a oenpheral device. The orocessor reaas
bytes uf cata n 3il cases. If the instruction soecifies a
worg ior double wordl ooeration, the 3rocessor reaas
both uoper ana tower byies simultaneously by assering
ooth upper and lower data strobes. When the instruction
soecifies byte oneraton, the processor uses an internat
AQ bit to determina which byte Lo read ang then issues
the data strobe required for that byte. For bvie operatons,
‘when ithe AD bit eguals zero, he upoer Jata strobe 's
issued. When the AQ tit equals one., ine iower data strooe
1s issued. When the data 1s received. (he 0rocessor cor-
rectly posiions if internaily,

WRITE CYCLE

Ouring a write cvcle, the processor sends data to either
the memory or a perioneral device. The processor writes
bytes of data in all cases. If the instruction soecifies a
word operation, the processor writes poth bvtes. When
the instruction fies a byte 00 . the processor
uses an internal AQ bit 10 cetermine which byte 10 wnite
ana then ssues the data strobe required for that byte.
For byte operations. when the AC bu equals zero. tne
uoper cata strope is issued. ‘Vhen tné A0 bit équals oné.
e lower data strobe i1s issuec.

READ-MOOIFY-WRITE CYCLE

The read-mogify-write cycie performs a read. moaifies
the data in the arthmetc-logic unit. ang weites the data
back to the same aadress. In the MCEB000. this cvcie 1s
mnavisible in that the aadress strooe 1s 3sserted througn-
Qut the enure cycle. The test ang set (TAS) rastruction
uses this cycle (o provide meaningfut communication be-
ween processors n a2 muitiple processor environment.
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This instruction 1s the only instruction that uses the read-
mocifv-wate cycles ang since (ne test and set instruction
oMV coerates on bytes. atl reaa-maodify-write cyctes are
bvte ooerauons.

PROCESSING STATES

The MCB88000 .s aiways :n one of inree processing
states: norma!l, axceotion, or haiteq,

NORMAL PROCESSING

The normal processing state 1s that associated with
MSIrUCHON 2x2Culion; the mMemory references are (o fetcr
NSITYCUIONS 2NQ DDRFANTS. ANA 10 SIOre “sswits. A snecral
case of normal state 1s ine $100020 state waich tne pro-
CeSSCr 2nlers wnen 3 $192 INStrn.chion s axacttea. [n tms
slate, no further references are mace

EXCEPTION PROCESSING

The excadton OroCessing $1ate 15 assOCIAER wih -
18rruDts. 130 1ASIFUCIONS. F3CING, NG OLMEr 2xCeption
conaitions. The excestion mav be internanv generated
DY 3N INSITUCHON OF DY 3N LAUSUA! CONOILON 3MSING Our-
ing the execution 01 2n nstruction, Sxternaily, exceshion
PrOCESSNG Can De j0rCeo Ty N interrust, dy 3 Sus erear,
Qf Ov a reset. Txceolion 2r0CessING IS U2signed 10 oroviue
a0 2ificient context swigh $O INat tne Drocessdr mav
hancle unusual conditions,

HALTED PROCESSING

Tne naiea orocessing state '5.3n inaicatron of cata-
s{roonic narogware fadure. ~or example, :f auong the ex-
C2CHON Drocessing Of 3 bus error ANDINer Ous ertor OCCUrs.
the Drocessor assumes tnat the system 15 unusable and
haits. Orlly an external -eset can rastart 3 naited proces-
sor. Note that 3@ processor in the stoppea state 1s not in
the naiteq state. nor vice versa,

INTERFACE WITH M6800 PERIPHERALS

Motorota’'s extensive hne oi ME800D penionerais are ds-
rectiv compancle with the MCEB0N0. Some of these e-
vices that sre particuwariv useful are:

MCE321 Penoherai Interiace Adaoter

MCE22) Programmaole Timer Moguia

MC384a3 Fiopoy Disk Controrler

MCS325 CRT Controsler

MCE350 Asvnchronous Communicauons Interface

Adaoter

MCS852 Agvanced Data Link Controder
To intertace the svacnronous M6E80O perionerals with the
asyncnronous MCE8000, the processor modities sts bus
<vcie 10 meet Ine MB800 cycte requirernents whenever
an M6300 nevice address is di d. This s possibl
since poth the'processors use memory mavoed | O.
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ELECTRICAL SPECIFICATIONS

MAXIMUM RATINGS

i Rating . Symbol ] Value : Unixj The device containg circuitry to protect the
b T " inputs against damage due ta nigh static volt-
+ Suopiy Voitage P Veg ¢ =03t -70 | V ages or electric fields: however, normsi pre-
| tnout Voitage i iy | -63t0-70 ' v caunons should be taxen (o avoid aoplication
: - - of voi higher than maximuem-rated voi-
i Ooeraung Temoerature Range PoTa f TLweTy § °C ages o these hign-imoedance arcuus. Tying
i MCE3000 ! i Owiw | unused inputs to the approoniate logic voit-
! _MCs30d0C : » 401138 age level {e.g., eitner GNO or Vce) enhances
. Storage Temperature T;;q ~55 10 150 ' l reliability of operation.
THERMAL CHARACTERISTICS
: Characteristic ; Symbol | Value t Symbol i Value | Rating !
x Thermat Resisiance (Sull At |y i i i ; tw

Ceramuc, Tvpe LLC § : 300 J 15 !

Ceramic. Tvpe R.RC { H < I 15 :

Plasuc, Tvoe ? , [ [« B N R g

Plasuc. Tvpe FN H . a5 T L |

“Esumatea

DC ELECTRICAL CHARACTERISTICS Ve =5.0 Vac = 5%: GNO =0 Yde: Tp =Ty to Ty

H Chacacteristic 1, Symbol i Min lrMu | Unix ]
; nout High Voitage Yot § 20 veel v )
inout Low Voltage !y 'GND -03{ 081 Vv
input Leaxage Current 8ERR. BGACK. 8R, DTACK. CLK. PLO-PLZ. VPA| 4y o= 25 ua

" 525V AALT, RESET Po— i
| Three-State (Off State) Inout Current AS. A1.223. 00-D15, FCO-FC2,| Irg | — 20 § uA
YW 24VI04V DS, R/W, UDS. VMA | i
{ Outout High Voitage (Ign s - 400 wA) i ; ~T ity E*} vou ivec-07s] -~ ! v
I iome - 200 wAl £ 33, A1.A23, 55, 00015 I
; FCO-FC2, LDS. R/W, UDS, VMA 2.4 2.4
{ Qutout Low Voitage vou | v
y Goy=16mA) __ HALT z - 0.5
1 oL =3.2 mA) A1-A23, 3G, FCO-FC2 Po- 0.5
' gL =5.0 mA) . BV _ __ RESEY - 0.5
L tgg=5.3 mA) E. 35. 00-015, L0S, AW, UDS. VMA i = 0.5
;. Powaer Dissioation (see POWER CONSIDERATIONS) Pp*** , - -] w
: Caoacitance (Viy 20 V, Ta = 25°C. Frequency = 1 MHzi** ! Cin l — { 2001 of
| Laac Capacitance FACTl e | — {70 oF
l All Others i | - 130

*With externat puliup resistor of 1.1 {1,
**Caoacrtance 1s penodically sampled rather than 100% tested.
= *During narmat operation nstantaneous Vo( Current reauirements may be as hign as 1.5 A,
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N POWER CONSIDERATIONS

The average die-junction temperature, 7, in °C can be
obtained from:

Ty=Tar(Ppedyal m

where:
TA = Amoient Temperature, 'C
834 = Package Thermal Resistance. Junction-to-
Ambient, *CW
Po  =PinT~Pug

PinT = loe x Vg, Watts — Chip Internal Power
Pyo = Power Dissipation on Input and Output Pins
— User Determined
For most applications Pyg<PyT and can be neglected.
An appropriate relationshio between Ppand T tif Py
is negiected) is:

Pp=K+{Ty~273'C {2
Solving equations {1} and {2} for K gives:
K=Pp«(Tp +273°C) +84°Pp? {3)

where K is a constant pertaining to the particular part. K
can be determined from equation {3} by measuring Pp
{at thermal equilibrium) for a known T4. Using this value
of K, the values of Py and T 5 can be optaned by solving
equations {1} and {2) iteratively for any value of Ty,
The curve shown in Figure 11-1 gives the graohic so-
lution 10 the above equauions for the specified cower
dissipation of 1.5 waus over the ambient temperature
range of ~55 °C to 125 °C using a maximum 4 jA of 45

*C/W. Ambient temperature is that of the still air sur-
rounding the device. Lower values of 0 5 causa the curve
to shift downward slightly; for instance. for 4 a of 40 %/
W, the curve is just below 1.4 warts at 25.°C.

The total thermal resistance of a package {#4) can be
separated into two components, HJC ana ACA, repre-
senung the barner to heat flow from the samiconductor
junction to the package (case) surface 18 3¢} and from the
case to the outside ambient air {HCa). These terms are
related by the equation:

BJa=H)C ~HCA 4
4)C is device related and cannot be influenced by the
user. However, 8CA 1S user depenaent and ¢an be mun-
imized by such thermal management techniques as heat
sinks, ambient air cooling, ana thermai convection. Thus,
good thermai management on the part of the user can
significantly reduce 3CA sO that # JA approximately equais
3JC. Substitution of HyC for 8 A 1n equation 1 results in
a lower semiconduc:or junction temperature.

Tabie 6 summarizes maximum power Aissipation and
average junction temperature for the curve crawn in Fig-
ure 5, using the mMinimum and maximum vaiues of am-
bient temperature for different nackages and substituting
4)C for w4 {assuming good thermai management), Ta-
tte 7 provides tne maximum power dissioation and av-
erage junction temperature assuming that no thesrmal
management is applied {i.e.. stiif air).

22

N

.

POWER (Pp) — WATIS

e \ i \\
9 4ng P i F\
Sy,
12
10
-35 ~40 b ] -] n EH 1ma 125

AMBIENT TEMPERATURE {Ta) — 'C

Figure 5. MC58000 Power Dissipation (Pp] vs Ambient Temperaturs (Ta)
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Table 6. Power Dissipation and Junction Temperature vs Temperature (0)C=0JA)

1
Pp (W) et | Ppiw T, 0C
Package Ta Range WCTCM) | o Ta Min. | @ Ta Min. | @ Ta Max. | G Tg Max.
ue 0'C 1o 70°C 15 woo| oz | 12 88
-40°C to 85°C 15 1.7 i -14 1.2 102
0°C 10 85°C 15 15 ! 2 1.2 103
P i 0Cwc | 15 R 1.2 28
RIRC 9°C to 70°C is s 23 1.2 88
-40°C 1o 85°C 15 S 12 103
0°Ct0 85'C ! 15 15 ! 23 1.2 103
| FN i oCwiC 5 P15 b o3 b2 101

NOQTE: Taoie goes not inctude vaiues for tne MC58000 12,

Tabte 7. Power Dissipation and Junction Temperature vs Temperatuce (eJcich)

i

i ! - [ oW | oTye0 | Po(W) 1500
Package | TaRange | qAlCW | Tr e | 4 TA Min, | @ Tp Max. | @ T Max.
L i ococ | 10 a1 LSy i) =2 38
i -40"C1085°C ! 30 | 190 A R P i 1.2 103
| ocrossc i 30 d 15 232 . 12 103 |
P PooCwe i 30 in/ 35 I\ 23 ind AT T e, |
RAC Y'oecwec | B\ 4~ 58800 \ 25 Y™ 88
i -40"C10 85°C | 3 UCYED)(GRETE XN F 103
{. 0°CwoBS'C k< | 15 i 23 ; 1.2 T 103
N i oCwrc | 20 NS O o L
NOQTE: Table does not inciude vaiues ior tne MC63000 12F.
AC ELECTRICAL SPECIFICATIONS — CLOCK TIMING (see Figure &)
f = - : '
‘ | 8 MHze | 10 MHz® [12.5 MHzo|18:67 MR
Num. Characteristic Symbol | ! 4 26 lusa i
| Min | Max{ Mia | Max| Min | Max{ Min | Max :
Frequency of Operation i ¢ ! 40180 40 {100 4.0]1251 8.0 |16.7| MHz i
1 [Cycte Time i e 112512504100 250 50 | 250] 60 { 125 ns |
2.3 |Clock Puise Width (Measured from 1.5V to 1.5 V for 12f) L 55{125] 25125 35 |126{ 27 I62.5f ns ®
. ) tCH s51125) 45{ 125§ 35 {1251 27 |62.51 X
45 iClock Riss and Fall Times e 1 — ! W0l —]wl—y s{—| s{ias i -
i Pt = t0l—1 01— si—=1 3
*These specificanons reoresent an imo. over or v ¢ sfi for the 8-, 10+, and 12.5-MHz MCES000 anc
3re vahid onty for proguct beanng date codes of 8827 and later,
laye
| c -

i
H

'Cu—NIi —".i’-—‘ct

NOTE: Timing are d 10 ana lrom a low vonage of 0.8 voit and high a vortage of 2.0 voits, unless otherwise noted. The
voltage swang through this range should AR CutmGe anct Dass through (N4 range SUCh that the rise of fall will be linear Detween 0.8 vort
and 2.0 voses.

Figure 6. Clock Input Timing
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¢ Display Format(16chacter X 4line)

ABSOLUTE MAXIMUM RATINGS
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ELECTRICAL CHARACTERISTICS

e Display Fonts(5X8dots) » Driving Method (D)

| 1
- I | Standard Vaise ! ! Standard Val |
S + Test bros Sym-j Test i alue |
ftem bo(mi cum-- :‘—._—-—" Unit ftem § Condition ;%——:
i i i yp . maxy i | mirL | typ ) max |
~: oo - | Lot i
Vottmge o hsic stsi Lol —Tasi v | [inpwt vHign" vottage | v | — |22} - IVcc:
i . i : . H ! | !
! i H H ‘ 1 i l
Power Suppd Ves~ Lol Lou" U — coai —los
vuﬁgos?fcagco Orive| Vee: j 01 T80V it Tow” Vollage | Vi i !O'DE
- - - ’ T——
i - O
npat Yoitage vy — Vss | Vee V|| Output "High™ Voltage | am  —ine=0.208a4 § 2.4 I
. ; ! | i
P : .
$°.;':;‘;9M, Ta y A 91 #5030 T |Output Low Voltage | Vou im=1.imd !0'45
0 - TR
?-:o‘,:‘mtwe Tstg  — 20 +30i T | |Power Supply Current | 1cc  vee=5.0v 2.4 I 4.0 mA
; ) d : t ;
+VCe =50V 1 5%, Ta=25C
Block diagram
et - e W awrg]
oar N R !
e S Coniel. LCCP(FRO7140) :
— oo SZ640 . c ;
R“\g : ] po:?nc 2 ¢ SECI20 :
Yoo i, SEGMENT !
v‘:‘: | 7 ORIVER X3 -1
. AN A e s
External dimensions/Display pattern
— — - u:s B ] '—-""; s’«
i n.s ST, < ! T
A ; ; dAPLMaNZ—w 22 ) ! [ !_I g
[ iorerbivsrWeet—- = P
SR — : A H
i = = haul=
T — TR T! -
o f :
e NERENNRENAROREANE J
I E
Lioti: ! . | RNNENERARNENNEHE | ] l
el AR NEERENNERAES |
;;.i L AENENNAERANNRENE | ‘1 n
A A R £ i
=== - = | s
H 4 . R , AL
L i oo f
e o Sl
:' 7o g ] - LT e e a6
B
2 o '
{ ] o R j § i LRI —1-:: ;-ﬁ\
Tt T D G e ! . f
P o
! P4 H\
RprEERE
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