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1 R800 O)~W

3. DRAM.{ y ~ -7 .:r. - ~ ~~~ 1..- -C \(> 0 11)"t', ~~ DRAM ~~tit"t't00

• ~~ DRAM ~*!.'Z"'(.~::,

• 9 7 V '7 :-- ;L ::t y 1- 0 - '7 ~~~ 1..- -C \(> 0 (9 7 V ';l :-- ;L H: CAS BEFORE RAS 1i~)

• DRAMJ$~.{Y~-7.:r.-~ (--:,-.y.:t::-r") ~~,f--1-L.-c",otc¥), l-tJ..:r..{ ~

"'(. 7 11 -l!: ~ i'iJ~Eo

4. ;, 0 '7 11 .y .:r. .:t- v - ~ ~ ~~o (28MHz)

5. .{ Y!J 77' HatlEI1)~1to (7 v~)vQ)flJt:,Iij{{ft~M="?r,,1~7)-"v:--Y11".{:/!J 77'~)

6. DMA ::t Y I- 0 - '7 ~ 2 T -\" Y .:t- )V~~o

• Z80 trr%H:T"':'"'(~>l'- l- L.-C\(>o

• IX, IYv.y~?,Q)8 J::';l I-trr%~"lT>J<-I-1..--c"'::'

• *}1:ifll%~ ~,f-- l- 1..- -C \(> 0

• FAST.:t::- I-" (trr% 7 .:r.';l 77» 1 @]Q»);."t' I/O ;r-!J 11);7"0:7 7 ~~~fi?) ~~,f-

1-1..--c\(>0

• /.;~ !m1il!:II;'j, 7i$:Q>. G~7 !-' v ~ C ERAS ~ J...tJ-t 0 t. c Ie. J: !J, DRAM 11)~~rB1~7i

Wv> G7 7 -l: A"t' ~ 0
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.·Lowactive
lOOp

12

15

10

8

Pin Name PinNo 1/0 state Function
*RESET 76 I 2 RESET
XTALO 67 I 2 XTAL input / MCK inpnt (MCK=28.63636MHz)
XTAL1 66 0 2 XTAL output
SYSCLK 72 0 2 SYSCLK output (SYSCLK= 7.15909MHz) MCK / 4
VCLK 74 0 2 VCLK output (VCLK =14.31818MHz) MCl( / 2
TEST1 75 I 2 test mode
*Ml 80 0 2 machine cycle 1
*BUSREQ 91 I 2 BUS request
"'BUSACK 82 0 2 BUS acknowledge
*TEST2 77 0 2 test pin
"'TEST3 88 I 2 test pin
FTREN 89 I 2 fast transfer enable
·REFEN 87 I 2 refresh enable
DRAM 70 I 2 DRAM select
*MABUSDIR 73 I 2 select MA BUS direction
"'ERAS 71 I 2 external RAS
*WAIT 69 I 2 wait request
*MEMRQ 59 0 3 memory access request command
"'IORQ 58 0 3 io access request command
*RD 57 0 3 read enable
*WR 56 0 3 write enable
·ACCSTB 55 0 3 access strobe
*RASO 64 0 2 (DRAM) RASO(row address strobe)
*RASl 63 0 2 (DRAM) RASl(row address strobe)
*RAS2 62 0 2 (DRAM) RAS2(row address strobe)
*RAS3 61 0 2 (DRAM) RAS3(row address strobe)
*CAS 60 0 2 (DRAM) CAS(column address strobe)
*NMI 9 I 2 NMI(non maskable interrupt)
*lNT 1 I 2 interrupt
*NINTI 2 I 2 new interrupt 1
*NlNT2 3 I 2 new interrupt 2
*NINT3 4 I 2 new interrupt 3
*NINT4 5 I 2 new interrupt 4
*NINT5 6 I 2 new interrupt 5
"'NINT6 7 I 2 new interrupt 6
*NINT7 8 I 2 new interrupt 7
"'INTMP 78 0 2 enable MAPO', int sequence
D7 99 I/O 3 data bns 7
D6 98 I/O 3 data bus 6
D5 97 I/O 3 data bus 5
D4 96 I/O 3 data bus 4
D3 95 I/O 3 data bus 3
D2 94 I/O 3 data bus 2
Dl 93 I/O 3 data bus 1
DO 92 I/O 3 data bus 0

144 5 D/lTUm
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11

11

6

11

A15 53 I/O 3 address bus 15, memory configuration data 1
A14 52 I/O 3 address bus 14, memory configuration data. 0
A13 51 I/O 3 address bus 13
A12 5(, I/O 3 address bus 12
All 49 I/O 3 address bus 11
A10 48 I/O 3 address bus 10
A9 47 I/O 3 address bus 9
A8 46 I/O 3 address bus 8
A7 44 I/O 3 address bus 7
A6 43 I/O 3 address bus 6
A5 42 I/O 3 address bus 5
A4 41 I/O 3 address bus 4
A3 39 I/O 3 address bus 3
A2 38 I/O 3 address bus 2
Al 37 I/O 3 address bus 1
AO 36 I/O 3 address bus a
MA23 22 I/O 3 mapper address bus 23
MA22 21 I/O 3 mapper address bus 22
MA21 20 I/O 3 mapper address bus 21
MA20 19 I/O 3 mapper address bus 20
MA19 18 I/O 3 mapper address bus 19
MA18 17 I/O 3 mapper address bus 18
MA17 16 I/O 3 mapper address bus 17
MA16 15 I/O 3 mapper address bus 16
MA15 14 I/O 3 mapper address bus 15
MA14 13 I/O 3 mapper address bus 14
MA13 12 I/O 3 mapper address bus 13
DA10 34 0 2 DRAM address bus MA20/ MA21
DA9 33 0 2 DRAM address bus MA18 / MA19
DA8 32 0 2 DRAM address bus MA16 / MA17
DA7 31 0 2 DRAM address bus A7 / MA15
DA6 30 0 2 DRAM address bus A6 / MA14
DA5 29 0 2 DRAM address bus A5 / MA13
DA4 28 0 2 DRAM address bus A4 / A12
DA3 27 0 2 DRAM address bus A3 / All
DA2 26 0 2 DRAM address bus A2 / AlO
DAI 25 0 2 DRAM address bus Al / A9
DAO 24 0 2 DRAM address bus AD / A8
*CSREG 10 I 2 chip select of I / 0 address / data register
*DMARQO 83 I 2 DMA request # 0
*DMARQl 84 I 2 DMA request # 1
*DACKO 85 0 2 DMA acknowledge # 0
*DACK1 86 0 2 DMA acknowledge # 1
*EOP 79 0 2 DMA end of process
VDD 40 I - +5V
VDD 65 I - +5V
VDD 90 I - +5V
VSS 11 I - GND
VSS 23 I - GND
VSS 35 I - GND
VSS 45 I - GND
VSS 54 I - GND
VSS 68 I - GND
VSS 81 I - GND
VSS 100 I - GND

6 145



5.2.1 )C"!: I) • I / 0 7.?-t!X -f '/9-7:r.-f X

D7-0 (1/0,3 state) 8 1::'":;t ~ ~/5icJT-~ "'~Ao

A15-o (1/0.3 state) 16 l::":;t 1-7 FVA"'~Ao

Al5-14 I'± RSOO IC~~ ~ :h. ~ DRAM <l) ~ -1 :7' ~jf-Tfii Co L. -c RESET t;>

Low :D'c;' High K:rr.?J:~>·:>te c. ~ fc.~;z;.j6i:h.~o

config data 1 config data 0 {jl!)flT ~ DRAM type

(=A15) (=A14)

Low Low 64k x 4bit

Low High 256k x 4bit

High Low 1M x 4bit

High High 4M x 4bit

MA23-13

J\1J Co H:l1J<l)-\7J !J fH.
~<l)~~h~<l)m~.A1J~DK~~o

1. BUSACK = Low <l) c. ~
2. RESET = Low <l) Co ~

(I/O.3state) 111::.'":;t HJt~7FvA"'-:Ao

* MABUSDIR (1)

146

DAID-O

DRAM

* REFEN

*WAIT

*MEMRQ

*IORQ

(0 , 2 state)

(I)

(1)

(1)

(0 • 3 state)

(0 • 3 state)

J...1J Co iH1J<l)1;7] HH..
~<l) ~T:h.:D><l)m~. MA23-13 <l)~~;J...1J ~ :h. 00

1. MABUSDIR = Low <l) c. ~ (J\1J)

2. RESET = Low (J) c ~ (J...1J)

3. BUSACK = Low (J) Co t (..., -1 -1 :/ l::." -~.:/ A)

DRAM :W:)fl (J) 11 l::.":;.' ~ 7 F v A"'-: A 0

DRAM "t 7 P' ~ A L -c~ ~ ~ Co a- R800 1CfZi;~ ~A1J@

~o ~(J)&~I'±)~97P~A.IC'1~£:;tPK~~

T ~ 0 ~ (J)Fe1~~ >b c. Ie RaDD f'± RAS / CAS (J)::J :/ I
p-}l.o~fj';o

~ (J)ffl~7:l>7 P' T.-( 7·(J)t§~. R8DD t± 97 v:;t v;>. ~

fj''io

~ -;; ..., (J)~1RH~~T ~ 0

1: R800 P'l<l)"" -;; ....,~~ 'i

(~(J)~ MA23-MAll 1i!:f:l1J c. L -c Ii tr. C;, <)
o: R800 ;i.(J)~ :;t"" ~~ '}

(L (J)~ MA23-MA11 1iJ\1J c. L -c I'± tr. C;, <)
).:e- 9 i tel'± I/O tJ>.C;, R800 IC*'tT~ rj %.-( I-~*o

}.:e-97P~A~*.:e--F~ff-TH:l1Jffl~o

OEliilc Ii rI/ 0 7 P ~ A~*.:e-- F~J;i.J "('~ ~ ~ c.
"tff-T)
RESET = Low ~ 'Ie Ii BUSACK = Low <l) c. ~ ..., -1' -1 :/
l::."-?'":/A~tlliC.~~o

I/07P~A~*.:e--Fa-ff-TH:l1J&~o

RESET = Low i 'Ie Ii BUSACK = Low <l) C ~ .... -1' .1 :/

l::."-~:/A~~C.~~o D~TUm



* RD (0 ,3 state)

* ACCSTB (0 I 3 state)

*WR (0 ,3 state)

*RASO-3

*CAS

* ERAS

(0 , 2 state)

(0 ) 2 state)

(I)

j. .:£:- )} 1: te ft I/O leM L- -c READ ~>J<.:£:-- r-C;e, Q

t. ~ ~~Ttfthfa'~o

OElJtICft rWRlTE ~*:c-- J.' .Pl~J -c;b Q t ~ br-T)
RESET=Low 1: Ie r.t BUSACK = Low Q) ~! -" -1 -{ jI

I::' - Y jI ;z..~mi ~ fJ:: Q 0

j..:f2)} 1: let:!: I/O /eMVc WRlTE Jlf>R.:£:-- r-c;e, Q

t. ~ ~~TW:t.J&~o

RESET =Low 1: Ie ft BUSACK =Low Q) ~ ! -" -1 .-( jI

I::' - Y jI ;z..~tlH fJ:: 0 •

j..:£:-)}77~;z..1:teft[/077~;z..~Q)77~;z..;z..J.

t2 -7W1.Jf~~.

RESET = Low 1: Ie ft BUSACK = Low Q) ~ ! -" -1 -{ jI

I::' - Y jI ;z..~rm ~ tJ: 0 •

DRAM leMTo RAS 1H~o

RESET = Low 1: Ie ft BUSACK = Low Q) ~ ! -" -1 -1 jI

I::'-YjI;z..~fill~tJ:.o.

DRAM IcMT 0 CAS m~o

BUSACK = 0, REFEN = 1 Q)1l;'f, R8DD ft ERAS Q)ffl

~~ -t Q) 1: 1: RASO-RAS3 ----W:t.JT 0 0

*NM1 (I)

*INT (I)

*NINTl-7 (I)

*INTMP (0)

J jI .... ;z..t:J7·)\.-fJ:: ('.!IlJ~i6Jj..""7;z..7-C!tJ:\I» ~J~i6Jj..{EP5·o old mode

Q)~.g. t new mode Q)m.g. t ~mT o.

l1FJ !J )6Jj..ffl~ (OLD MODE)o

1NT ~ ft5lIJQ)ifliJ ~ i6Jj..fa:~ (NEW MODE)o

OLD INT Q)~.g. : ~J ~ j6);.n;~ttMtt t::>n-c:, RBDO Q)i1llJ!J j6);.Y-7
jI ;z.. ~;~fi'~-C;e, Q t. ~ ~~To

NEW INT Q);l.§.g. : MAP0•~m~~~To TtJ::bi;>, NMI 1: teft NINTl

7 ~,~ttMI1 bn-c:o'b RETN 1: left RETI tI,~fi'~no 1:-cQ)W1r",~

1. !NT C NINTl-7 r.t\15l~ICr.t~x.fJ::\I>o

RESET ~r.t INT tI;;f§j~""C' NINTl-7 Q)fa~ft~m~noo -{:Q)t!t17 J. "J oX. 7IC. J: ~, R800

fAj'$Q) v:/;z.. tA -c il:'> {) "int upper register" IC. fii~' 1:1- r ~ n.:5 c, -{: nPl~l±, NINTl-7:o'

iff~r(' INT Q)fa~ti~:m~noo
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*BUSREQ

* BUSACK

*DMARQO

*DMARQl

*DACKO

*DACKl

*EOP

(1) R800 J;t~(7) ... -: A~ A!J ;O~} "E- Y i te Ii I/O to 7 ? -l::: A L 'Ie ",,~.g.,

R8DO K)tj L -C ...-: A!m1& ~~M<1"':' m~o

(0) ... -: A!ffl1&~"iiJ~~o L (7){~~;O;7 9:T ..P·(7)!§.g-t:l:, A15-o, MA23-13,

MEMRQ, IORQ, RD, WR, ACCSTB (7)!±i1Jffl-l5-t:l:T'"'-C""1 • 1 :."
t:-;t":."A~Mc~oo

(I) R800 F"l'$(7) DMA :::l :." I- t7 - :7 0 1e*'11"':', DMA qtj.;;s~*{~% 0

(1) R800 F"l'$(7) DMA :::l :." I- t7 -7 1 K*'1T':', DMA ~~Jl!*ffl~o

(0) DMARQO to~IjMIj, DMA :::l:." I- t7 -7 0 ~~NI:j:!"('ol:>':' L C ~ffiTo

(0) DMARQ1 :a:~IjMt1, DMA:::l:." I- 0-71 ;?~~fTl:j:!""C'<l£>':'L C ~7f-To

(0) ~:iE"'-:11-~(7)DMAiliR~~~7UeLcbr-To

DMAO, DMAI (7)c"t> C:Jv~~7Lte:D'/±F9-$V-:;A.?l DMAO_ mode_

reg ':l: te t:l: DMAl _ mode _ reg i:"~N"('!flJwrT':' Leo

1. SYSCLK Ie /i'ilWl L te fg~"(' <l£> .:, 0

BUSACK, DACKO, DACK1, EOP tiSYSCLK KISJj9jL-clf:l;t.J~:h..':'o

BUSREQ, DMARQD, DMARQ1 ti SYSCLK fCraJj9j~ -It':'£'~/±1J:v>o

2. DMAO /± DMA1 J: I) ~1r:lt~reiv>o

DACKO c DACK1 ;?;f<lij/j c t 7 ? :T -{ l'K 1J:':' L C /± 1J: v>o

5.2.4 ~ l=l ':/ ~ Y z.:r- [,--;7

XTALO (I)
XTAL1 (0)

28.63636MHz Q)7.l<JM~9ilfFc7)~~~.:ro

;;''ll!l""C'~~~-ltte? t7 ';I ?~A1JT':'Il?/±XTALO ~ffl""':'o

I: (7)m-g- /± 50 % duty (7)i&:W '2: An':' Leo
I: (7)? t7 ';I 9 i:" MCK (main clock) c lIfJ:o

'_._'_'_'_'_'_'_'_OJ

i 5 pF J
iXTAlOr-=r=---.---l1~
i OV
i 2. 2kQ
i
!

!~; ;,?6!f.Httt 5 p F I
XTALI o--'!...-------'----;' r----i

~x
, OV
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• R, C1, C2 O)@:

~ -1 7' 1 R =SOOK Q -2M Q, C1 = C2 = 12pF-33pF

~ -17' 2 R = 2. 4K J2-S. 6K Q, Cl = C2 = SpF-l8pF

~ -1 7" 1 O)*JM~JiJJT~J : UM-1 (MF ~D 28. 63636MHz [~B ~i&: (i*) ]

~ -17' 2 O)*JMmiIJTzl'~""o

1iii~:

.~~i&:.~~(~~~~-~-~-~O)*~~~T~~(~~o

*-~-~-~O)*~••Tn~}-~-K:D~CO)~~~~~o

q>IC/;t, RO)*~"'" (lMJ2v"IV) ~c~-c·:tc%:T~tO)t;b~L,'ftc., 9=Jlc!'±, RO)ll'~"'"

(fI: K Q v"IV) ~ L. Q-c"~~ L, R zl~* ~ ( ~ ~ ~ £;*i&:"t'~~T ~ to) t ;b ~ 0

SYSCLK (0) MCK:a:- 4 51{.1ij Ltc.t 0) (SYSCLK = 7.15909MHz)

VCLK (0) MCK:a:- 2 51FaJ Ltc 'b 0) (VCLK = 14.31818MHz)

5.2.5 .f(1)ftll

* RESET (I)

(~)

7' 7 7" '" 7" (Low) II\'f IC R800 zl,:mWHf:: ~ tt. ~ 0 R800 pg$"t'

RESET ~n~ (fili~O ICf.l:~) VVApr, 7]} ';17"7 t2 'Y:in

IR., PC, IFFl, IFF2, R, I, M.APO"t';;;~o I:o)@~zl'i.?

T.-{ 7"O)~'€;n, A1S-D, MA23-l3, MEMRQ, IORQ, RD,

WR, ACCSTB O)!H1Jm~nT"":'-C""-1 • -1 ~ 1::' - pr" ~ A~tl..~

ctJ:~o

TEST

*Ml

*TEST2

*TEST3

(~)

1. RESET Wi:t&:0) !J 7 v ';I Y;;L K,?..,..-c 0

MOO Ii RESET ~~ DRAM tc.*'fT ~ !J 7 v 'Y Y;;L ~N:b f.l: \(\0 :jlE '?-C

7't27'7A"t'-%:~r", (4msP...l...t) pr"~-IV-7-~t-~r::,.>J:'~LC.o

2. MCK 0) 4 .? t2 'Y 7 5}PXFO) Low "'IVA t± RESET ffl~ C. L-c~~ r::,tt.f.l:""'o

(I) -~~lffl:tf t±m' K Low K L -c :t:1 ( I: Co 0

(0) ..... Y ~"!J"-1 .? Jtd br-To

(0) 7"A 1-9iI&T (OTHER!H1J)o

(I) 7"A I-~T (halt~tl..~H¥~~T:otc:~O)~*ffl~),3M1l\"High

KL-c:t:1( L~o

halt ~~tc:t:111~ R800 0)yt;j$~!U\

1§11 ~ ;6,;1;.,DMARQO, DMARQl, BUSREQ t±~I1f;t11r:-tt.t.

!J 7 v'Y Y;;L nfi 5 e@L REFEN = Low (7)jj,,€;)

* CSREG (I) R800 f*:l 0) I / 0 i 1-' v A v V A ~ i tc. t± I / 0 7 -? v V A

~~-ev.? I-T~o

~ L AO = 0 tJ: I:, I / 0 i 1-' v A v V A ~ :a:- -e v 7 I- T ~ 0

t L AO = 1 ~ I:, I / 0 7 - pr v V A pr ~ -e v? ~ T ~ 0

VDD llriW-A1J (+SV)

VSS ~imiA1J (OV)
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6 ~~I¥-Jf±*i

6.1 *~Mi&*~~ (ABSOLUTE MAXIMUM RATINGS)

(VSS = O.OV £ft!i)
Value

Characteristic Symbol min max Unit

Supply voltage VDD -0.3 +7.0 V

Input voltage VI -0.3 VDD + 0.3 V

Output voltage VO -0.3 VDD + 0.3 V

Storage temperature Tstg -50 +125 ·C

Operating temperature Top 0 70 'C

6.2 3'jU;El1Jf'F~# (RECOMMENDED OPERATING CONDITIONS)

(VSS = O.OV £It!!)
Value

Characteristic Symbol min typ max Unit

Supply voltage VDD 4.75 5.0 5.25 V

Operating temperature Top 0 25 70 'C

High level input voltage (group 1) VIHI 3.5 - - V

Low level input voltage (group 1) VILl - - 1.0 V

High level input voltage (group 2) VIH2 2.2 - - V

Low level input voltage (group 2) VIL2 - - 0.8 V

groupl: XTALO (CMOS AjH y!J -7 '" 1 .7.)

gourp2: group 1 j.:),7'}(7)AjJ~=r (TTL A1J1 y!J - 7 .:r.1 .7.)

6.3 *~l1Jf'F~{tj:"F-c:0)[§:;1IE!fiit.t (DC CHARACTERISTICS)

(VDD = 5 ± 0.25V , TA = 0-70 'C)

Rating

Characteristic Symbol min max Unit

High level output voltage VOH (1OH=-2.0mA) VDD - 1.0 - V

Low level output voltage VOL (1OL= 2.0mA) - 0.4 V

Input leakage current IL -10 +10 p.A

Power supply current IDD - 55 rnA

6.4 A/±lj]~T~:I: (INPUT / OUTPUT CAPACITY)

iJl!J5E~# : Ta = 25.0 'C VDD = 5.00V

A:1J~EE : VIR = 2.4V PLI: VIL = 0.8V P.J."F
AjJffl~f,iji&:~ : 1.0MHz

VDD l:iJl!J5E~=rJ;l7'}t;t GND tt:!ll.'!\CL-CiJI!J5E

150 11 DI1TUm



Rating

Characteristic Symbol min typ max Unit

Input pin Ci - 5.0 8.0 pF

Output pin Co - - 10.0 pF

Input / output pin Cio - - 12.0 pF

6.5 3<~m~ft (AC CHARACTERlSTICS)

illlJJE~ff : Ta = 0~70 'C YDD = 4.75Y~5.25Y

A;t.!mEE : VIR = 2.4Y VIL = 0.45Y

A;t.!,...-:J1-A.lcl:>J:7.l; IJ ~rB' (VIL '/), t:;> YIR): 5nS P..LF"I

A;t.!,...-:J1-?-Ir'l;,""f#lJlI;'ffs' (VIH'/),t:;>VIL): 5nSP..LF"I

?- -1 ;: ;/ ~iij5E~EE: VOL = a.8Y VIL = a.8Y

YOH = 3.5Y VIR = 2.0Y

6.5.1 11 lJ ,/11 '>' -1 ~ /11

*~ Bc~ lJ{§ min typ max

1 TcX XTAL Cycle Time (i:!: 1) 34.9

2 TwXh XTAL Pulse Width (High) 10

3 TwX.! XTAL Pulse Width (Low) 10

4 TiX XTAL Fall Time Delay 1 5

5 TrX XTAL Rise Time Delay 1 5

6 TdX(YCLKr) XTAL t to YCLK t Delay 20

7 TdX(YCLKf) XTAL t to YCLK ! Delay 20

8 TdX(SYSCLKr) XTAL t to SYSCLK j Delay 20

9 TdX(SYSCLKf) XTAL t to SYSCLK ! Delay 20

figl ~Jm
(i± 1) XTAL (1))~j;:NiJi&:~H:, fmax=28.63636MHz
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ill!J~Sf,:1'f : CL=50pf, lItlJt : os

fig3 l-lig3-7 »f,?

r± 1: PH c 11: PHASE G1)1:li5<:'To

SYSCLK G1) 1 v1 71t.-~ XTALO rotc 4?G1) PHASE IC5TI1,
kh.:fh PHD, PHI, PH2, PH3 cW£L.-C;b b ~To

i± 2 : ~G1) IN l'fiJ,%G1)1l$.:

IN r, (C)

IN M, (C)

tl'-l5" Ic~ lJ'I§ It;: 1) PH min typ max
1 TdX(MEMRQ£) XTALO r to MEMRQ ! Delay PH1 45
2 TdX(MEMRQr) XTALO r to MEMRQ t Delay PHO 45
3 TdX(IORQf) XTALO t to IORQ ! Delay PHI 45
4 TdX(IORQr) XTALO t to IORQ t Delay PHO ~5

5 TdX(RDf) XTALO t to RD ! Delay PHI 45
5 TdX(RDr) XTALO t to RD t Delay PHO 45
7 TdX(WRI) XTALO t to WR ! Delay PHI 45
8 TdX(WRr) XTALO r to WR t Delay PHO 45
9 TdX(ACCSTBf) XTALO t to ACCSTB l Delay PH2 25

10 TdX(ACCSTBr) XTALO t to ACCSTB t Delay PHO 25
II TdX(RASf) XTJ\.LO 1 to RAS ! Delay PHO 35
12 TdX(RASr) XTALO 1 to RAS t Delay PHI 5S
13 TdX(R • CASf) XTALO t to CAS! Delay (read) PHI 50
14 TdX(R • CASr) XTALO t to CAS t Delay (read) PHO 25
15 TdX(W • CASf) XTALO i ·to CAS l Delay (write) PH2 30
16 TdX(W· CASr) XTALO i to CAS t Delay (write) PHO 25
17 TdX(REF • CASf) XTALO t to CAS ! Delay (refresh) PH2 30
18 TdX(REF • CASr) XTALO 1 to CAS t Delay (refresh) PH2 25

20 TdX(A) XTALO t to Addre.. Valid. Delay PHI 35
21 TdX(Ah) XTALO t to Address Valid Delay (hold) PHI 10
24 TdX(D) [outputl XTALO t to Data Valid Delay PHI 10 45
25 TdX(Dhlloutput) XTALO 1 to Data. Valid Delay (hold) PH1 10
26 TsD(X) [input] Data Setup Time to XTALO i IN ~~0)"'1' (/3;2) PHO 25

J:2ctJ.7'l-0)~ PHO 10
27 ThD(X) linput) Data Hold Time to XTALO r PHO 10

30 TdRASf(DA) DRAM Address Stable prior to RAS l - 30
31 ThDA(RASf) DRAM Address Hold Time to RAS ! - 15
32 TdR· CASflDA) DRAM Address Stable prior to CAS! (Read) - 5
33 ThDA(R • CASf) DRAM Address Hold Time to CAS ! (Read) - 30
34 TdW • CASf(DA) DRAM Address Stable prior to CAS ! (Write) - 10
35 ThDA(W • CASf) DRAM Address Hold Time to CAS ! (Write) - 30
36 TdCASf(D) Data Stable prior to CAS ! (Write) - 10
37 TdD(CASf) Data Hold Time to CAS ! (Write) - 70
38 TPR(RAS) RAS pre charge time - 80
39 TPR(R· CAS) CAS pre charge time (page mode, Rend) - 25
40 TPR(W' CAS) CAS pre cha.rge time (page mode, Write) 50
41 TdMA(DA) MA to DRAM Address Valid Delay (Thrbo Mode) - 25

""

152 13 D/ll"Urn



iltJ~!T>f'F • CL-50pf lil.!2:' ns- ,
~~ jc.~- lJ'l13 PH min typ max
50 TsWAIT(X) WAIT Setup Time to XTALO 1 PHO 25
51 ThWAIT(X) WAIT Hold Time to XTALO 1 PHO 10
52 TsDRAM DRAM Setup Time to XTALO T PHO 25
53 ThDRAM DRAM Hold Time to XTALO T PHO 10
54 TdX(Mlf) XTALO T to M1 ! Delay PHO 70
55 TdX(Mlr) XTALO T to M1 1 Delay PHO 70
60 TsBUSREQ(X) BUSREQ Setup Time to XTALO 1 (i:!: 1) PHO 30
61 ThBUSREQ(X) BUSREQ Hold Time to XTALO T PHO 10
62 TdX(BUSACKf) XTALO 1 to BUSACK ~ Delay PHO 35
63 TdX(BUSACKr) XTALO 1 to BUSACK 1 Delay PHO 35
64 TdX(Az) XTALO T to Address Float Delay PHO 35
66 TdX(Dz) XTALO T to DATA Float Delay PHO 35
67 TdX(CTz) XTALO T to Control Output Float Delay PHO 35
68 TdX(INTMPf) XTALO 1 to lNTMP ! Delay (OLDINT Q)~.g-) PHO 55
69 TdX(INTMPr) XTALO t to lNTMP 1 Delay (OLDINT Q)l!:l-g-) PHO 45

70 TwNMI NM1 Pulse Width 30
71 TsINT(X) INT Setup Time to XTALO t (i:!: 1) PHO 30
72 TdX(TEST2 T) XTALO t to TEST2 lOTHER) j Delay PHO 45
73 Tdx(TEST2 !) XTALO t to TEST2 (OTHER) ! Delay PHO 45
83 Tsl"TREN(X) FTREN Setup Time to XTALO 1 (i:!: 1) PHO 30
84 TsREFEN(X) REFEN Setup Time to XTALO 1 (i:!: 1) PHO 30

85 TdC(MEMRQr) SYSCLK t to MEMRQ 1 delay - 10 30
86 TdC(IORQr) SYSCLK 1 to IORQ T delay - 10 30
87 TdC(RDr) SYSCLK T to RD r delay - 10 30
88 TdC(WRr) SYSCLK T to WR 1 delay - 10 30
89 TdC(ACCSTBr) SYSCLK 1 to ACCSTB 1 delay - 0 10
90 TsA(ACCSTBf) Address Setup Time to ACCSTB ~ 10
91 ThA(ACCSTBr) Address Hold Time to ACCSTB t 20
92 TsD(ACCSTBf) Data Setup Time to ACCSTB ! - 10
93 ThD(ACCSTBr) Datil. Hold Time to ACCSTB 1 - 20
94 TdACCSTDf( MEMRQf) MEMRQ ~ Stable prior to ACCSTB ~ - 10 25
95 TdACCSTBf(IORQf) IORQ ~ Stable prior to ACCSTB ! - 10 25
96 TdACCSTBf(RDf) RD ~ Stable prior to ACCSTB ! - 10 25
97 TdACCSTBf(WRf) WR ! Stable prior to ACCSTB ~ - 10 25
98 TdDout(ACCSTBr) ACCSTB 1 to Data output mode delay w: 2) - 25
99 TdWAIT(ACCSTBf) ACCSTB ~ to WAIT input - 30
100 TdDRAM(ACCSTBf) ACCSTB ! to DRAM input - 30
101 TdACCSTBf(RASf) ACCSTB ~ to RAS ~ delay - 90
102 TdACCSTBf(R' CASf) ACCSTB ! to CAS ! delay (read) 135
103 TdACCSTBf(W ' CAS£) ACCSTB ! to CAS ! delay (write) 155

fig3 l-fig3 7 ~AA

m1) t L., Setup Time t;"1' G:hJ,J: v>m.g.tt, (j\(7) SYSCLK "!T-1 7 N"t'

R800 pg$GI) 79 ";I 7'7 P ";J 7'!C '7 ";J T i5 hQo

m2) R800 GI) DO-D79iiFF-»;/\::IJ t, Gl:B::IJ tcW !l ;g::b Q ~ -c'GI)ll;'ff,,9o
[1ifjJE :JiI'-l5 85~ 103 IC~ It ME tt, clock ~ilil~;&;J&:* (fmax = 28.63636MlIz) GI) C ~ -c;b QJ

m 1) 'b L., Setup Time »;'1' Ght,J: v>~.g.tt, 1*(7) SYSCLK ..tGl)"!T-1 7 N"t'

R800 fi']$GI)7 9";J 7'7 P ';J7'tc'7 ";JT~hQo

6,5.4 External Address Mode

/ BUSACK = Low and / REFEN = High

~GI)l:B::IJ{gi5-tt, n-1C-"-1-1:/ t:-;t":/A c tJ: Qo

/ MEMRQ, / IORQ, / RD, / WR, / ACCSTB, DO-D7
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~.J} Ic~ JJ{El PH min typ max
1 TdX(SYSCLK) XTALO t to SYSCLK t Delay - 20
2 TdA(DA) A, MA to DRAM Address Delay (ROW ADD) - 25
3 TsERAS(X) ERAS Setup Time to XTALO f (~1) - 25
4 TdX(DA' COL) XTALO f to DRAM Address Delay (COL ADD) - 25
5 TdX(DA • ROW) XTALO t to DRAM Address Delay (ROW ADD) - I)

6 TdX(CASf) XTALO f to CAS ! Delay - 20
7 TdERASf(RASf) ERAS ! to RAS L Delay - 30
8 TdERASr(RASr) ERAS t to RAS f Delay - 25
9 TdERASr(CASr) ERAS f to CAS f Delay - 25
10 TdERASr(DA) ERAS t to DRAM Address Delay - 25

fig4~1!«

(i:!:l) t L, L(l)~#~'iTbtL,tJ:v>l:!t;l, ~~..{ 7,IV(l)XTAL t'"t'~I1'''?l1'b:h,oo

(i:!: 2) TcX: XTAL Cycle Time

1. ..{,/!I'7').-=E--}"O

zao (l)..{ '/!I , 7' ). -=E- - }' 0 l: :l '/ /{ 7- ':f ,IV

2, -1 '/!l7':f l--=E--}" 1

zao (l)..{ '/!I , ;I l-.:c - )' 1 c. :l '/ /{ 7- ':f ,IV

3, -1'/!l77')..:c-}'2

zao (l) -1 '/ !I , 7' ). .:c - J-' 2 l: :l '/ /{ 7- ':f )\..0

4. NMI

VECTOR

VECTOR

VECTOR

VECTOR

VECTOR

VECTOR

VECTOR

VECTOR

SERVICE

SERVICE

SERVICE

SERVICE

SERVICE

SERVICE

SERVICE

SERVICE

NMI

NINTI

NINT2

NINT3

NINT4

NINT5

NINT6

NINT7

RBOO J:l!El (l)t!Jj I) ;6l;-.:c- }''"t', NlNTI :b> b 7 t NMI (l)ffl~'"t'fl1]1)]6l;- ~~I1'M 11' 'f To
-1'/!l7;1J-~9)')V~~~!lK~~~:h,~~~,~9?-~-':f)\..o(l)~D~~a~,J-K~I),

~D"""F~8~:;I H±::t'-,lVO'"t'To

;b t;, z}> r.~~ 9 !I - ~- ':f)1.- Kffl;«.Ht,tc;r-!I ~, NINTl-7, NMI Ie J: I) ~ ~ 9 l- l--t(l)

7-!l~~I);6~)V-7-'/~~7},~~l:tJ:I)~To

ADDRESS

XXOOH

XX02H

XX04H

XX06H
XX08H
XXOAH
XXOCH

XXOEH

!NT VECTOR REG --
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zao ]i~Q){!lIJ ~]6.J}..:t:- F]}>M~i-1 :/!; 7 7' I- Q)W !l~H±1 :/!; 7 '1' 1-~9 I-)VV~A!; 1:IDi

JE:T.o t. l: -c'fi1J: ? t. c ;6q:l:HfE 1 To iT-1 :/!; '} 7' I- -c' I±:?E*Q) INT l::' y I±~~ Ie 1J: 9, NMI l::' Y

Ie.!: .oi1l1J 9 )b,7j.~f!Ft:l:, il'n1:/? 7'1' 1-1!lIJf!F1C1J: 911"0 NINTI ;6>~ 71-(>Q)1:/!; 7'1' I- 1±-1:/

!; 77' I-"'V A 7 v ~A? -c'""'l A 7 T.o t. b~q:IB1!:1To NMI l: NINTI ;0> b 7 -th..:EhQ) 1 Y? 7

7' I- tc 1±~.$tflrilf:li;6;if'f 9, NMI iI;JjHI)t;-c' NINT7 7.l;-,*fg; <1J: -;) "C 11"> 1 1"0 1 te!f!J !l i6:,7j.~ fjf<t fj

~ICPCQ)~l±o*~cl*~tc~~~h~1"o~!li6:,7j.~~~(-1Y?'}'1'I-1:~fjMfj"C~~

RETI 1iri%;l; 7"d'± RETN 1iri%1:~ffT.o1-(» le"7 FVA Q) A13 ~~ A15 ;&;;;t-)v 0 Q)~, "'V '")

/{ I± MAP0 ' ;0; ffl 11"> b h ;l; 1" (Y A 7' A '/ 7 I- l:, "7 '1' 1) 7" - Y 3 Y ~ 51 fj.o t. c,;; I:fi* 7.> ) 0
1 :/? '7 7' l-lWJVFJIlfi~

} 1 :/ ;v- '1- :/ 1:~fi

!
-1 :/? '7 7' I-~fjf.m

!
-q '") /{ 0 ' ~ k v 7 r

!
7'p ~7A:h!7:/?-~

01lf:lt!l1:1'1li:lt!l1C~~

!
4T-l::'A~7!J.-Q)~,7j.i6:,7j.

(INT VECTOR REG x 100H + 1 :/? ') 7' I- 'Ili~ x 2) -> PCL

(INT VECTOR REG x lOOH + 1 :/? '77' 1-1lf% x 2 + 1) -> PCR

!
-jI--l::' A)V-'1- Y~~ff

!
RETI 1 7"cl± RETN lfcl%7.:r.'") T

!
7' p ~ '7 A 7J '7 :/? - Q)~fflf

(0 *:\jjJ) -> PCL

(l ii~) -> PCR

!
"'V :;t /{ 0-7 ~ ~ v 9' I-

!
} -1 :/;J... - '1- :/ IClR.o
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B

~

V ~~Jj.

" ...

{I -7 ~*--..

~

NINT4

NINT6

NINT5

NINT2

11*

l I @~
D Ol-- ..._----i~----l

NMI -e[>
"----'

NINTI -------iCi\
~-----lLJI----1

---l--------{c~

~---__l--!l----I

NINT3 --+--+-------{c\
~-lL/~

---\.--+-I-------{Ci\
~-----lL/l----1

----l--l--+--+----{ci'\
r------lLJl----1

--+--+-I---+-+----{CI\
~LJ~

NNIThNITn;;::;-:-J-4-+--+-+--t--<Cf\
1---1

i LJ

!NT

.{

;..-

~

'7
-:r

v J-

:J ""
;J,. 7
~

o J
)11

L...--D o
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8 DMA:::I / " 0-7

R800""('r.t DMA ::I :/ r 0 -::7;0> DMAO C DMAI (1) 2 'f ~ :/ ;{.NP'l~(Hl,-Cv>iTo DMAO c
DMAI ""('r.t DMAO (1)/jv;+I;t;II~Hli;o>i!1li <~"? -C V> i To ~J2iJt:, ~z7t:(1)7 I-" V.A IH:n-fn 24
~:;t 1-, ~z"'-:-1 1-~r.t16~:;t r""('~5~rprftE"'t'To n'7:/?-r.t24~:;t rn7:/?-~mv>-CV>Q

kit"; 64K ...q r '1)"'-:7:/~ 9 -I±<l!> tJ i-ttNo

DMA~-l-"vYA?~ltJ~r'1)~~;o>m*iTo

1. ~z;t;, ili,Z;Jli5C(1);T...q A~ii!11riiJft~"'t'To (I/O itct± MEMORY)

2.~zJt:,~z5C(1)7I-"vA(1)~~-1:/P9}:/r

4. ~z(1)~~L

5. ~z~7 (1) 7 '7 l"iit~56~

iIIi;;li(1)~jIg L 1::" 'Y r
r.(1)~:;t I-~ rlJ ~Tor.~"'t'~*H~B~VCfi~v>1:ToD/A ::I:/ ...-:-?teiJ"HH:;fJL

tc I) T 0 ~ tlJ!~J"'t'To 'JJ '/ :/? -(1)(OO:,.};ilii;z ...Q I- r.c ~~ L <~"? tc ~ t~*;t;7 I-" VA ~~*5f:

7 FVA,.};!I o-I-"~h.iTo

DMA r.t DMARQ ~:/~ rLOWJ IC.To r. ~ tell) IfflMiL iTo DMA ~(1)~7t± EOP ~:/

Ie ~ mJJ~ h.iTo
DMAiY}JVFMilF¥

7' tt 1":7 A '1)~fi

!
DMA 9P:r..A I-

!
...-: A ~m1b:

! .-
l ...Q r~* t

! t
DMA 9 7:r..A I- ?YES t

!
...~ A(1) M1tl:/WM<

!
7' tt 1" '7 A (1)~fi
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R800 I±:ii:k 16Mb i"C' ;I .:t- Y~i..' 'd:i!t~-C! .0 ;I.:t- Y -.;> :>' /~'d:I*J~ L. "C v- iTo -';>:>, /~ V ~;;r. tz
r.t~ 11 1:":>, H') v ~;;r.? -C151ft 9:lj;;:<l!) ~, 8:lj;;:1± 7 l" v ;qg~ A13 :V' b A15 -CO\: v ~ r ~ h~ ~ (1)

1*r.t~-1:/tz'77·I-~A13:V'bA15;6~;t-)vOC1)~o\:v~ r~hiTo "V:>,/~7l"v;;r.t±MA13

~ b MA23 (1) l:' :/ 1C.!:e:;IJ ~ h"f To "f te MA13 ~ b MA23 (1) l:':/ I±~/J[ti]-cMADIR ffl~-c::: :/
l-o-N-C!,~.(1)~:/~V~AtzC1)lli:;IJ'd:-.;>:>,~7l"VA~L"C.fflT.oC~~~~-c~

/~Am1t1:~*

R800 t± BUSRQffl~ICJ: ~:r-~/~A~/'-1-1 :/l:'-!f:/;;r.IC.T.o C ~~!:e*iTo C(1)~/'

-1-1:/l:'-!f:/A~~.o~~t±~(1)~~-CTo

• DO-D7

• RD, WR, IORQ, MEMRQ

"f te L Q)~~Q)rn~t±A)] IC;>J: t.J, R800 1C.i1[~~h:.1U5 hte DRAM ~ 7 ~ 0\: AT.o c ~ v,!:e*

"fTo

• AO-A15

~.iI> b Q) DRAM 7? 0\: A Q)/Jr:!

R800-Ct±"'~Am;tt,(~(BUSRQ=L.MADIR=L)1C.7 J."v;;r.~A:;IJI(.T.o c ~K.l:~, m:~~~~

:h.te DRAM Hi-$Q);I.:r: Y Y?;x:;;r. Hg~~ ERAS l:' :/lc~~L."C7 ~ o\:AT:O C ~ ;6~lli*iTo

ERAS l:':/:a: LOW v "')v IC. T.o L ~ 1C..l: ~, R800 l*JillI-c t7 t'; 7 1-' v A ~ 7J '7.L. 7 1-" v A (1)l;1J ~ ~

*.tkrJ CAS ffl%Q)lli:;IJHr;>J:v-"fTo ':l: te RASO :V.b RAS3 r.t 90\::>, r~fC. A14 ~ A15 l:':/:v'b

ilit;l;.16,z,l'i DRAM Q)f.!lj~U'~-illIil'bA)]T.o7 J." VA (1)!iiIC J: ~ 0\: V ~ r ~ hiTo

~~I/07?o\:A.:r:-J."fC.~v-"C

mOO-CI±I/O:r-~Q).~ft%~~~IC.~fi-C!.o.:r:-l"~~~i~L(1).:t--J."-CI±,.

%Q) 7 ::<.-;1 T 1 @]ttft·"(- 1 /~-1 I- Q):r-? ~~iii 2SYS CLK -C~~L."f To C (1).:r:- J.";6'imrc;~ h

ol?rl%r.t, OTIR,OTDR,INIR,INDR Q) 4 fiII~-CTo C Q).:r:- r·lC.~ .o*#t±~Q)iffi~ -CTo

• FTREN l:' :/;6, fHlGHJ '"C'<l!).o C ~

• /BUSRQ

• /INTRQ

• /NMI
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A13 A14 A15

MAB13-23

MAB13-23

I _---:.MAB.;;.;:::..=1.=...3--=-23=-----{ \...o........ t----+-:t-I~MA13-23
r- J- ~)I

"":;(

'/
)'\ MAB13-23
l/
~

A
7
7
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RAS3

RAS1

RAS2

RAsa

10

5

IR -'II

I p;j~-;r ";1 I~ I III r', •• MA13-23
r -'II "IIIII'

I
S

-I: B
V

Y 7

<}--~
A

BUSRQ ......
~CPU

, ~. AO-I., .,

s

-I: B
y V

7
7' A

F9$ AO-12 -I:
V

7 H> DAG-
7'

rJ~ MA13-21
s

RIC
-I

MA16 lAO

t'-.... MAl?
Oh

1,"1 t-../

I'-... MA18 teo YO A T h
:J 11---1

"- MA19 rol I
r'-. MAlO

,,- h
CO B 2 t-../YI

r'-. MAll lr-l h

f'..- MA22 m 3 r-'

MA23 fnl
SO $1

I} -l:"J l- ~O)T- ~ I IA15,A141.p G

MAD
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10 DRAM -{ '/9-7 I.-A

R800 -c' r.tfrr% i" r.Jj~;!ffi'-c' ! Q J: ? Ie. DRAM 17)~ - ~ "E- - r t- ~ ¥ - l- l- -c~ 9, m:~~~T
'6 te.'i:>I7)/ F VA"'~;;r.. (DAO.DA1D) ~Qiil~ "C~ 9~To I:: I7)te:~, ;I "E-!J -q' ':I 7°~i:1i:%:T'67i-1lll

:r::J - ~ -1±rn:~tfH;n.. te: DRAM (7)~;lt!ri" R8DD (7) DRAM fiJ~ ~ y Ic.l\7JT '6 ~'J!7:l~;O ~ ~ To
~ tdmji'H~~ 1... t-e DRAM 11" -.;; "E-- F-(-iilJPFT Q te. ~ 255 ...~.{ rPJ.""f (7)""", '7 ~ Y P'" r.tIiH~~-It

Ivo (AO.A7 11 DRAM {S-!5(7):r::l - l-°lcl±j'fjlt>tJ; V>""C' <tc~ It»

R800
- /

"
MA13-23

1;
T n

'" :J ~

13 I
A0-12 / / ~ n,

~

n-

DRAM

2:"6KX 4DRAM x 2 SRAM
ROM

9 -
DAO-8 / AO-8 -c CS --

/
f-- Lc CS

-- --
RASO RAS

\ AD-IS
-- -- AO-I5
CAS CAS

-- --WE WE --
WE

D0-?
r-- DO-?

DO-7 ... DO-3
'\

" • DO-3
•

•..
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XTALO

RESET
,----------------------

SYSCLK \L...-_-J!

veLl(
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R800t±1Y!;'}7"1-, DMA, ~:;J/'Q)~Q)vv~!1:a:~"?-C\t>'S:TovV~!;Q)1:":;J 1-7"Y".{

y ~ c't±r~c leff- L ~ To Vq$ I/O v V ~!1t± CSREG 1:" y:a: fLOWJ Ie ToO I: c "C'7 !l of:. ~

-('!~To -, I-"v~f;~Q)A07.>; rLoWJ Q)a:!f, Vq$I/O vv~!1Q)>t'.{Y!1-~.!i2d:n

rHIGHj Q)a:!f:T-!1:&>tf!j6;:n~To >1<1 Y!1-1'±:T'-!1i1!j6.lf.reK;>j--I-.-f Y7 9)',/"~

n.o tc~~ ';I /' v V~!; ~Q)~i~!H!~!i6.lf.:&>PJ"~-('To

BIT 7

BIT 6 INTERNAL REGISTER ADDRESS 6

BIT 5 H/TERIIAL REGISTER ADDRESS 5

BIT 4 INTERNAL REGISTER ADDRESS 4

BIT 3 INTERNAL REGISTER ADDRESS 3

BIT 2 INTERNAL REGISTER ADDRESS 2

BIT 1 INTERNAL REGISTER ADDRESS 1

BIT 0 INTERNAL REGISTER ADDRESS 0

BIT 7 DATA7

BIT 6 DATA6

BIT 5 DATA5

BIT 4 DAT14

BIT 3 DATA3

BIT 2 DATA2

BIT 1 DATAl

BIT 0 DATAO

••••••••••••••• MAPPER ••••••••••••••

1 MAPa (SELECTED CPU ADDRESS A13,A14,A15 = 0,0,0)

HITERNAL REGISTER ADDRESS OOH (R /10

BIT 7 HA15 OUTBIT
BIT 6 MA14 OUTBIT

BIT 5 MAt3 OUTBIT
BIT 4

BIT 3

BIT 2

BIT 1

BIT a

INTERNAL REGISTER ADDRESS 01H (R / II)
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BIT 7

BIT 6
BIT 5

BIT 4
BIT 3
BIT 2

BIT 1
BIT 0

MA23 OUTBIT

MA22 OUTBIT
MA2l OUTBIT

MA20 OUTBIT
MA19 OUTBIT
MU8 OUTBIT
MA17 OUTBIT
MA16 OUTBIT

2 MAP1 (SELECTED CPU ADDRESS A13,A14,A15 = 1,0,0)

INTERNAL REGISTER ADDRESS 02H (R / \()

BIT 7 IU15 OUTBIT

BIT 6 MA14 OUTBIT
BIT 5 MA13 OUTBIT
BIT 4

BIT 3
BIT 2

BIT 1
BIT 0

INTERNAL REGISTER ADDRESS 03H (R / Ii)

BIT 7

BIT 6
BIT 5
BIT 4
BIT 3

BIT 2
BIT 1
BIT 0

MA23 OUTBIT
MA22 OUTBIT
MA21 OUTBIT
MA20 OUTBIT
MU9 OUTIlIT
MAlS OUTBIT
MA17 OUTBIT
MA16 OUTBIT

164

3 MAP2 (SELECTED CPU ADDRESS A13,A14,A15 = 0,1,0)

INTERNAL REGISTER ADDRESS 04H (R / \/)

BIT 7 MAtS OUTBIT
BIT 6 MA14 OUTBIT
BIT 5 MA13 OUTIlIT
BIT 4
BIT 3
BIT 2
BIT 1
BIT 0

INTERNAL REGISTER ADDRESS 05H (R. / \/)
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BIT 7 MA23 OUTBIT
BIT 6 MA22 OUTBIT
BIT 5 MA21 OUTBIT

BIT 4 MA20 OUTBIT
BIT 3 MA19 OUTBIT
BIT 2 MA18 OUTBIT
BIT 1 MA17 OUTBIT
BIT a MA16 OUTBIT

4 MAP3 (SELECTED CPU ADDRESS A13,114,115 = 1.1,0)

INTERNAL REGISTER ADDRESS 06H (R / Ii)

BIT 7 MA15 OUTBIT
BIT 6 MA14 OUTBIT
BIT 5 MA13 OUTBIT

BIT 4

BIT 3

BIT 2
BIT 1

BIT a

INTERNAL REGISTER ADDRESS 07H (R / Ii)

BIT 7 MA23 OUTBIT
BIT 6 MA22 OUTBIT
BIT 5 MA21 OUTBIT
BIT 4 MA20 OUTBIT
BIT 3 MA19 OUTBIT
BIT 2 MA18 OUTBIT
BIT 1 MA17 OUTBIT
BIT 0 MA16 OUTBIT

S MAP4 (SELECTED CPU ADDRESS A13,A14.A15 =0,0,1)

INTERNAL REGISTER ADDRESS 08H (R / \01)

BIT 7 MA1S OUTBIT
BIT 6 MA14 OUTBIT
BIT S MA13 OUTBIT
BIT 4

BIT 3

BIT 2

BIT 1
BIT 0

I1lTERNAL REGISTER ADDRESS 09H (R / W)
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BIT 7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

MA23 OUTBIT

MA22 OUTBIT

MA21 OUTBIT

MA20 OUTBIT

MA19 OUTBIT

MAl8 OUTBIT

MAl7 OUTBIT

MA16 OUTBIT

166

6 MAP5 (SELECTED CPU ADDRESS A13,A14,A15 = 1,0,1)

INTERNAL REGISTER ADDRESS OAH (R / Ii)

BIT 7 MA15 OUTBIT

BIT 6 MA14 OUTBIT

BIT 5 MA13 OUTBIT

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

INTERNAL REGISTER ADDRESS OBH (R / Il)

BIT 7 MA23 OUTBIT

BIT 6 MA22 OUTBIT

BIT 5 MA21 OUTBIT

BIT 4 MA20 OUTBIT

BIT 3 MA19 OUTBIT

BIT 2 MA18 OUTBIT

BIT 1 M.A17 OUTBIT

BIT 0 MA16 OUTBIT

7 MAP6 (SELECTED CPU ADDRESS A13,A14,A15 = 0,1,1)

INTERNAL REGISTER ADDRESS OCR (R / Il)

BIT 7 MA15 OUTBIT

BIT 6 MA14 OUTBIT

BIT 5 MAl3 OUTBIT

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

INTERNAL REGISTER ADDRESS ODH (R / Ii)
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HUS OurBIT

MA14 OUTBIT
HA13 OUTBIT

BIT 7 MA23 OUTBIT
BIT 6 MA22 OUTBIT
BIT S MA21 OUTBIT
BIT 4 MA20 OurBIT
BIT 3 MA19 OurBIT
BIT 2 MAla OUTBIT
BIT 1 MA17 OUTBIT
BIT 0 MA16 OUTBIT

a MAP7 (SELECTED CPU ADDRESS A13,A14,A15 1,1,1)

INTERNAL REGISTER ADDRESS OEH (R / W)

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1
BIT 0

INTERNAL REGISTER ADDRESS OFH (R / W)

BIT 7
BIT 6
BIT 5

BIT 4

BIT 3

BIT 2

BIT 1
BIT 0

MA23 OurBIT
MA22 OurBIT
MA21 DurBIT

MA20 OUTBIT
HA19 OUTBIT
HA18 OUTBIT

MAH UUTBIT
liA16 OUTBIT

9 MAPO' (SELECTED CPU ADDRESS !13,A14,!1S '" 0,0,0 & NEIlINT SERVICE)

INTERNAL REGISTER ADDRESS 10H (R / W)

BIT 7 HA15 OUTBIT
BIT 6 MA14 OUTBIT
BIT 5 MA13 OUTBIT
BIT 4

BIT 3

BIT 2

BIT 1
BIT 0

INTERNAL REGISTER ADDRESS I1H (R. / In
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BIT 7

BIT 6
BIT 5
BIT 4

BIT 3
BIT 2

BIT 1
BIT 0

HA23 OUTaIT

MA22 OUTBIT
MA2l OUTBIT

MA20 OUTBIT

MA19 OUTBIT
MA18 OUTBIT

MA17 OUTBIT

MA16 OUTBIT

•••••••••••••••• DMAC •••••*••**********

DMA CONTROLLER CHANNEL 0

SOURCE START ADDRESS

INTERNAL REGISTER ADDRESS 20H (WRITE ONLY)

BIT 7
BIT 6

BIT 5
BIT 4
BIT 3
BIT 2
BIT 1
BIT 0

A7 OUTBIT
A6 OUTBIT

A5 OUTBIT
A4 OUTBIT
A3 OUTBIT
A2 OUTBIT
Ai OUTBIT

AO OUTBIT

INTERNAL REGISTER ADDRESS 21H (WRITE ONLY)

BIT 7 MA15 OUTBIT
BIT 6 MA14 omBIT

BIT 5 MA13 OmBIT
BIT 4 A12 OmBIT
BIT 3 All OUTBIT
BIT 2 AiO OUrBIT

BIT 1 A9 OUTBIT
BIT 0 A8 OmBIT

INTERNAL REGISTER ADDRESS 22H (WRITE ONLY)

BIT 7
BIT 6

BIT 5
BIT 4
BIT 3
BIT 2
BIT 1
BIT 0

MA23 OmBIT
MA22 OUTBIT

MA2l OUTBIT
MA20 OUTBIT

MU9 OUTEIT
MU8 OUTBlr

MAi7 OUTBIT
MA16 OUTBIT
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DESTINATION START ADDRESS
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1990 10,Ej 'ij

INTERNAL REGISTER ADDRESS 23H (WRITE DilLY)

BIT 7 A7 OUTBIT

BIT 6 A6 OUTBIT

BIT S AS OUTBIT

BIT 4 A4 OUTBIT

BIT 3 13 OUTBIT

BIT 2 A2 OUTBIT

BIT 1 Al OUTBIT

BIT 0 AO OUTBIT

INTERNAL REGISTER ADDRESS 24H (WRITE DilLY)

BIT 7 MAIS OUTBIT

BIT 6 11A14 OUTBIT

BIT 5 MU3 OUTBIT

BIT 4 A12 OUTBIT

BIT 3 All OUTBIT

BIT 2 AIO OUTBIT

BIT I 19 OUTBIT

BIT 0 A8 OUTBIT

I1ITERNAL REGISTER ADDRESS 25H (WRITE ONLY)

BIT 7 MA23 OUTBIT

BIT 6 11A22 OUTBIT

BIT 5 MA21 OUTBIT

BIT 4 11A20 OOTBIT

BIT 3 HA19 OUTBIT

BIT 2 ~IA18 OUTBIT

BIT I 11A17 OUTBIT

BIT 0 MAl6 OUrBIT

COU/ITS

INTERNAL REGISTER ADDRESS 26H (WRITE ONLY)

BIT 7 C7 OUTBIT

BIT 6 C6 QUTBIT

BIT 5 C5 OUTBIT

BIT 4 C4 OUTBIT

BIT 3 C3 OUrBIT

BIT 2 C2 OUTBIT

BIT 1 Cl OUTBIT

BIT 0 CO OUTBIT

IIlTERNAL REGISTER ADDRESS 27H (WRITE DilLY)
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BIT 7 C15

BIT 6 C14
BIT 5 C13
BIT 4 C12
BIT 3 Cll
BIT 2 Cl0
BIT 1 C9
BIT 0 C8

OM! MODE

OUTEIT

OUTBIT
OUTBIT
OUTBIT
OUTEIT
OUTBIT
OUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 28H

BIT 7 EOPO
BIT 6

BIT 5 ALD

BIT 4 EDO
BIT 3 NCS
BIT 2 MIS
BIT 1 IICD

BIT 0 MID

(END OF PROCESSO l:END OF PROCESS O:BUSY) (READ DilLY)

(AUTO LOAD l:AUTO LOAD 0:110 LOAD) (WRITE ONLY)

(ENABLE DMAO l:EIIABLE O:DISABLE) (WRITE ONLY)
(SOURCE ENABLE COUIIT l:COUNTUP O:NO COUNT) (WRITE ONLY)
(SOURCE SELECT l:MEMORY 0:1/0) (WRITE DilLY)
(DESTINATION ENABLE COUIIT l:COUllTUP O:NO C0U11T) (WRITE OIlLY)

(DESTINATION SELECT 1:MEMORY 0:1/0) (WRITE ONLY)

DM! CONTROLLER CHANNEL 1

SOURCE START ADDRESS

INTERNAL REGISTER ADDRESS 30B (WRITE OIlLY)

BIT 7 A7 OUTBIT

BIT 6 A6 OUTBIT

BIT 5 AS OUTBIT
BIT 4 A4 OUTBIT
BIT 3 A3 OUTBIT
BIT 2 A2 OUTBIT

BIT 1 At OUTEIT

BIT 0 AO OUTBIT

IIlTERNAL REGISTER ADDRESS 31H (WRITE ONLY)

BIT 7 MAtS OUTBIT
BIT 6 MA14 OUTBIT
BIT 5 MA13 OUTBIT
BIT 4 A12 OUTBIT
BIT 3 All OUTBIT
BIT 2 AlO OUTBIT
BIT 1 A9 OUTBIT
BIT 0 A8 OUTBIT

IIITERNAL REGISTER ADDRESS 32H (WRITE ONLY)
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BIT 7

BIT 6
BIT 5

BIT 4

BIT 3

BIT 2

BIT 1
BIT 0

MA23 OUTBIT

MA22 OUTBIT

MA2l OUTBIT

MA20 OUTBIT
MA19 OOTBIT

MAl8 OUTBIT

MAl? OUTBIT
MA16 OUTBIT

DESTINATION START ADDRESS

INTERNAL REGISTER ADDRESS 33H (WRITE ONLY)

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3
BIT 2

BIT 1

BIT 0

A7 OUTBIT
A6 OOTBIT

A5 OUTBIT

A4 OUTBIT
A3 OUTBIT

A2 aUTBIT

Ai OUTBIT
AO OUTBIT

INTERNAL REGISTER ADDRESS 34H (WRITE ONLY)

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3
BIT 2

BIT 1
BIT 0

MA15

MA14

MA13
Al2

All
AlO

A9

A8

OUTBIT

OUTBIT
OOTBIT

OUTBIT

OUTBIT

OUTBIT
OUTBIT

OUTBIT

INTERNAL REGISTER ADDRESS 35H (WRITE ONLY)

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

COONTS

MA23 OUTBIT
MA22 OUTBIT

MA2l OUTBIT

MA20 OOTBIT

MA19 OOTBIT
MA18 OUTBIT
MA17 OUTBIT

MAl6 OUTBIT

INTERNAL REGISTER ADDRESS 36H (WRITE ONLY)
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BIT 7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

C7 OUTBIT

C6 OUTBIT

CS OUTBIT

C4 OUTBIT

C3 OUTBIT

C2 OUTBIT

C1 OUTBIT

CO OUTBIT

INTERJIAL REGISTER ADDRESS 37H (WRITE ONLY)

BIT 7 C15

BIT 6 C14

BIT 5 C13

BIT 4 C12

BIT 3 Cl1

BIT 2 C10

BIT 1 C9

BIT 0 C8

DIU MODE

OUTBIT

OUTBIT

OUTBIT

OUTBIT

OUTBIT

OUTEIT

OUTBIT

OUTBIT

INTERNAL REGISTER ADDRESS 38H

BIT 7 EOP1

BIT 6

BIT 5 ALD

BIT 4 EDO

BIT 3 NCS

BIT 2 MIS

BIT 1 lICD

BIT 0 HID

(END OF PROCESS1 l:END OF PROCESS O:BUSY) (READ ONLY)

(AUrO LOAD 1:AUTO LOAD O:llD LOAD) (WRITE ONLY)

(ENlBLE DHAO 1:EIIABLE O:DISlBLE) (WRITE ONLY)

(SOURCE ENA..BLE COullT l:COUNTUP O:NO COUNT) (WRITE OllLY)

(SOURCE SELECT 1: MEMORY 0: I/O) (WRITE ONLY)

(DESTINATION ENABLE COUNT l:COUNTUP O;NO COUNT) (WRITE ONLY)

(DESTINATIOn SELECT 1 ;MEliORY 0: I/O) (WRITE ONLY)

•••••••••••••• IIEW INTERRUPT •••••••••••••••••

INTERRUPT VECTOR

INTERNAL REGISTER ADDRESS 40H (R / Ii)

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

A7 OUTBIT

A6 OUTBlT

A5 OUTBIT

A4 OUTBIT

A3 OUTBlT

A2 OUTBIT

Ai OUTBIT

AO OUTBIT
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INTERRUPT MASK
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INTERNAL REGISTER ADDRESS 41H (R / W)

BIT 7 NEWINT7 MASK

BIT 6 NEWIUT6 MASK
BIT S NEWI/ITS MASK

BIT 4 NEWIHT4 MASK

BIT 3 NEWINT3 MASK
BIT 2 NEWINT2 MASK

BIT 1 NEWINTl MASK
BIT 0

13 ~%O)~fT

R800 f± XTAL (7)~mJ6:l~~-r 1/451"'" L/c SYSCLK ~{Ji"t'lfn~-r~fT L 1: To 1: tclfn,%(7)

7S7~~.,%(7)~fTf±~1~'1Y~~~~~~(7)"t',.,%(7)~fT~K~(7).,%7s7~-rfi~~

1:To (""Fgcl§~p'«) 1 Y!J' 7' r~, .r~ A V ~ XA r~K J:: ~, ~ V 7 S7 ~ LtdlJ'%:o~~fi"t't

.<~?~~tf±,1Y!J,~r.AAV~XAr.(7)~-~A.7.~~.fT"t't~~?~*'%-r

7s7~L1:To

L. L.1C.UCT• .q;.£((7) ~ p 7 ~ ;0:/'±, SYSCLK ~~"t' XTAL (7)~.mJi&:~(7) 451(7) I "t'To 1: ~
J-~s1r"t'.fTL~~t(7)."t',DRAM~"t'.fTL~~t/'±~-9~~1~.97~7~~K

J::~§.~K~s1r#~A~~1:~

DRAM J::~'~ITT ~ c t (7) ~ - 9:1' ~ -? /'± 2 ? <l!> !J, I? /'± 7 f ~ A (7)J:{Ji 8 ~ 7 1- :v~~{t

L ~ ~ t "t', t 5 1 ?f± 7 }' ~ A -r~JET ~ ~ 9.A;r }};~J!!~~~ C: t"t'To (j(K 2 ?(7)~J~7f- L

1: To
1. 7 }' ~ A (7)J::{Ji 8 t:" 7 r #~{t L tr:. ~ t

ADDRESS CODE

02FEH 3EH LD A,06H

02FFH 06H

L.L."t'~-~~~-?#~L.QI?~1r~A~~~

0300H 21H LD [.hl],2000H

030lH OOH

0302H 20H
2.7}'~A-r~JET~~~A;r#~~~~~~~

ADDRESS CODE

020DH 21H LD (.hl],2055H

020EH 55H

020FH 20H

02IOH 7EH LD A,[hlj

7}'~A(7)J::{Ji8t:"7r~.~L~~~fi"t'~?~t

L.(7).~(7)~t~~~KI?s1r~A~~~

0211H FEH CMP ,a,05H

0212H 05H
r:t~
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JP~~(~#JP~D) ~*fi~~~x7rvA~T~~~9vYA~K~MT~

tc:~, JP ~cm~;t;~~*7~(7) 2@]'7.-.:1 l-D:~A~ tt."!1"o T~b-; DRAMJ:"t'
~6~~~fiLkct5?p,?~~~~cK~~~T(~~Y~~~"t'Y~~~L~

v>c !t:l:3? P ';I ?-cT)o ~tc:JR1fli~-ct:l:T~>t<79 VYA~D:fflv>btt,-C\r>~v>te:

~, t. (7) '7 .x -1 r t:l:flliA ~ tt, ~ -lrNo

97v';I'./~(7)~-1?)V~

9 7 v :/ './ ~ ~ (7) t (7) (7)"jt- -1 ? )l,,~~ 2 9 t:z ';I ? -cTtJ:, 9 7 v :/ './:0.. (7)JlU It:. 7· !J 7 :r. ';I 'T Lit:
~~~~~7:r.,'TT~te:~!b~2?p,?~~~b,~~49t:z:/?K~~~To

SYSCLK

7 rVA X~ PC X PC+I X PC+2 X PC+3 X

XIX ~~~

SYSCLK

7 t-·VA X PC X PC+I X XPC+I X PC+2 X
7-'7 X I XX 2 X X 2 X

X-{'./~77'/~-frJ~~1T XI Q)-fr;1l ~~ X2(7)~~X
I,

INT

\ rIJ
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JLglJ

.a(T) v V A 11 .a. Q):/iJ:fli. ~ ';I l

.a(•..T} v VA !it .a. Q) ~ -;I ~ 4-7
; ilJft <1) 13: I7.J ~

.de:.hl J::.ili 16 \::" -;I l- ;O'.de ""fur 16 ~ -;I l- ]}'.hl 1(.1;1: If> ~ 32 ~:/ l- ~U!£
[.ix+d] .ix. Ie 8 ~ -;I l- Q)~~-:> t~Ui 't- JE l- tcfii;Q'~T7 r VA
c ~1"9-777"

z -tir:z777"
P/v ... , 97".{ • ;;!--"'''-7 r:z-7 '77"
5 "';-1:/777"
N iJX~7 7 7"
H ... ' - 7 ~ -\- 9 - 7 7 7"

77 7" rJ:~1t~ l- i -1t Iv
7 "7 nHa,* ;I}'!}'t)9<: ~ tVf T
777"1;1:0
777"1:1:1
;r::;5EIC.fJ:~iT

V ;;!--"'''-71l-777''cL.-C&!bhiT
P ..., 9 7".{ 7 7 7" c VC {!1! b h.iT
m> lJ)lJ~]bJj.79-;17·7Il-;l7Q)fiIi:iJ'A~iT

r,r' 8 ~ ';I l- V VA !f., .a,.b,.c,.d,.e,.h,.l
u,u' 8 t:: -;I J.. v,:,;.A~, .a,.b,.c).d,.e,.i.xh,.ix.l
v,v' 8 ~ -;I l- V vA?, .a,.b,.c,.d,.e,.iyb,.iyl
p 8 ~';I l- vVA;Z, .ixh,.ixl
q 8 ~ ';I l- V V A !it, .iyh,.iyl
5S 16 ~ ';I l- V VA 11, .bc,.de,.hl,.sp
pp 16 t::" "/ l- V VA 11, .bc,.de,.ix:,.sp
rr 16 ~ ';I l- V V A 11, .bc,.de,.iy,.sp
qq 16 1::" ';I l- V VA 11, .bc,.de,.hl,.af
e short br *Q)~~Q)mrf)t:7r vA,,<1)~~, 8 t::":/ l- <1)~~-:> tJmIi! (+127~-128)
k brk ~~OJ~IWst:7 r V A, OOh,08h,10h,18h,20h,28b,30h,38h
nn 16 \::" -;I l- OJ!IIHifi, 'b l- <1:I:~~*'l'7 l-' V A

n 8 \::"-;1 l-OJN!l1ifi
b t::"7l- ••~~OJ.~~"/l-~'t-~TIifi

NOT t::"7 l-~oc~L.iT

V ~';I l-OJOR't-c ~iT
l,t \:" "/ l- Q) XOR ~ c ~ iT
/\ ~.;; l- Q) AND ~ c ~ iT
tmp -~t'fJte.flH:ff~L. iT

~•••, ~-h.%~9r:z';l9.~2-:>~\(>-c~~'bQ)1:I:

J::.~~#~~ftL.fJ:lf>q,""f~~#~~~l-k~~T

A&~~%~9r:z79~~2-:>~\(>-c~~'bOJrJ:

J::.~i~ti*~~bbfJ:\(>~,""f~&*~~b?k~~T

1990 10 Fl ~ 35 175



8 t"'") 1- ~!l!7J"il<n
,:::,-':;:''='-;;9 n-~!JO)VF flags ;:t"':'", r

S Z HP",N C 70H3 JIO IHell: b1\CI .lDcka

IdI,I' r+-r' ·.• •• • 01 r r' 1 1
IdI,n r+-n • •••• • 00 , 110 2 2

~ D -
IdI,[.hll r+- .hIl ·.• •• • 01 r 110 1 2
IdI,[.ix+dl r+-[.ix+d/ • • • •• • 11011101 DD 3 5

01 r 110

~ d -
Idr,!.iy+dJ r+-(.iy+dj • •••• • 11111101 FD 3 5

01 r 110

- d -
ld .hll,r .hl +-r • • • •• • 01110 r 1 2
ld [.ix+dJ ,I .ix+dJ+-r ·.... .11011101 DD 3 5

01110 r- d -ldl.iy+dj,r .iy+dj+-r ·... •• 11111101 FD 3 5
01110 r

- d -
ldu,u' u+-u' • • ·.•• II 011101 DD 2 2

01 u u'

ldv,v' v+-v' • • ·... 11111101 FD 2 2
01 v v'

ldu,n u+-n ·.·... II 011101 DD 3 3
00 11 110

~ u ....
ldv,n v+-n • •••• .11111101 FD 3 3

00 v llO

~ 11 -
Idl·hlJ,n .hlJ+-n ·.·.. • 00110 llO 36 2 3

~ 11 -
Id [.ix+dj,n .ix+dJ+-n ·.• •• • 11 011101 DD 4 5

00110110 36

- d -- 11 -
ldl.iy+dJ,n .iy+dJ+-n • •••• • ll1l1101 FD 4 5

OOllOllO 36

- d -- 11 -ld.a,.i .a+-.i I 10 lITO. 11101101 ED 2 2
01010 III 57

ld.a,.r .a+-.r I I 0"" 0 • ll101101 ED 2 2
OIOlllll 5F

ld .i,.a .i+-.a • • • •• • 11101101 ED 2 2
01000111 47

ld.r,.a .r+-.a • •••• • 11101101 ED 2 2
0100llli 4F

ld.a, .be .a+-l·be ·..... 00001010 OA 1 2
ld.a, .de .a+-I·de ·.• •• .000llO10 lA 1 2
ld.a, nn .a+-[nn • • • •• • 001ll 010 3A 3 4

_IU1, --f

-Ull", -I

Id .be ,.a .be +-.a ·.·.. • 00000010 02 1 2
ld .de ,.a .de +-.a t ••••• 00010010 12 1 2
ld nil ,.a nn +-.a • • ·... 00110010 32 3 4

- !lDI-I

-nD.,. ......
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16 t::7 I- 'l'9WJPP

=- :f:=--;l:J 1lri~j!(1)fIF flags :.r-'::J r
SZHP",NC 74543210 IHex "'7h'· &loc'u

Idss,nn ss-nn ·.. ·.. 00 .. 0001 3 3
- nu,_

-liD.........

Id .ix,nn .ix-nn • ••••• 11 011101 DD 4 4
00100 001 21
_ nll, _

_ AD.\ -

ld.iy,nn .iy-nn ·.. • •• 11111101 FD 4 4
00100001 21
-DD.r-

- D.D ... -

Id.sp,.hl .sp-.W • •• • •• 11111001 F9 1 1
Id.sp,.ix .sp-.ix • • .... 11 011101 DD 2 2

11111001 F9
Id .sp,.iy .sp-.iy ·.. ·.. 11111101 FD 2 2

11111001 F9
Idss,lnnJ ss" ......Jnn+l] • • ... • 11101101 ED 4 6

ss/t-[nnJ 01 .. 1011
.... lUl., _

_ Dn... _

Id.hl,lnnJ .h~lnnHJ ·.. ·.. 00101 DID 2A 3 5
.It-[nn] _ DDI ......

-nn... _

Id.ix,[nnJ .ixh~lnn+lJ ·..... 11 011101 DD 4 6
.ixl ...... [nn] 00101010 2A

-nDI _

-Dill. -

Id.iy,[nnj .iyh~lnn+1J ·.. ·.. 11111101 FD 4 6
.iyl..... [nnJ 00101010 2A

- DIl,-.

_Dn ... _

ld lnnJ,ss nn+lJ-ssh ·.... .11101101 ED 4 6
[nnl<-ssl 01 .. 0011

_ IIft,_

-DIlr. -

d lnnj,.hI nn+l.j ......h ·.. ·.. 00100010 22 3 5
[nn] ...... .1 _ I1D, --t

_I\D.~ _

Id[nnj,.ix nnHJ ....... ixh • •••• • 11 011101 DD 4 6
Inn]t-.ixl 00100010 22

- DDI ......

-nil.. _

IdlnnJ,.iy Ilnn+ 1J....... iyh ·..... 11111101 FD 4 6
lnn)+--.iyl 00100010 22

_ Jlll, _

_ n..n. _

178 38 DI1TUm



Xi*l>Ii'TI
.::.-.:£-.::.-;;11' lfrJ~iJiIJt'F flags :;t"":''''-F

S ZHP""NC 70543210IHex '07 1•• d~"

xch .de,.hl .de......hl • ••••• 11101011 EB 1 1
xch .aC,.aC' .aC......af' IIIIII 00001000 08 1 1
xch I.spl,.hl .LHI.spl;·h..... l·sp+l1 ·..... 11100011 E3 1 5
xch [.spJ,.ix .ixlHI:spj ·..... 11 011101 DD 2 6

.ixhH[.sp+l] 11100011 E3
xch [.spj,.iy .iyIHl:spj • ••••• 11111101 FD 2 6

.iyh..... [.sp+l] 11100011 E3
xchx .bcH.bc';.deH.de'j.hIH.hl' ·..... 11 011 001 D9 I I

;;l.?"/7~t'F~~- .:e--';I1I' ~p,., "l'Jr flags :;t....:.", F
SZHP""NC 70543 210 IHex bJ"" cleek•

pushqq .sp-2j<-qq,;[.sp-lJ<-qqh • ••••• 11 ..0101 I 4
.sp<-.sp-2

push.ix .sp-21 ......ixl;[.sp-lJ <-.ixh ·..... 11011101 DD 2 5
.sp<-.sp-2 11100101 ES

push.iy I[.sp- 2] <-.iyl;[.sp-lJ<-.iyh • ••••• 11111101 FD 2 5
.sp<-.sp-2 11100101 ES

pOp qq qq,<-[.Spjjqqh ..... [.sp+Ij • ••••• 11 ..0001 1 3
.sp<-.sp+2

pop .ix .ixl..... [.spjj.ixh..... l.sp+IJ • ••••• 11 011101 DD 2 4
.sp<-.sp+2 11100001 El

pOp .iy .iyl<-[.sp];.iyh<- [.sp+lJ ·..... 11111101 FD 2 4
.Sp......sp+2 11100001 El

/t7"/7~Z~~
- .:£--';111' fJags :;t....:.", r

s ZHP""NC 705'3210 IHex 'b7'" c1.cu

move .dejt-[.h~j.de ......de+l • • 0 I 0 • 11101101 ED 2 4
.hl++LI·de++1 .hl......hl+l;.bc<-.bc-l .1 10100000 Ao
move .de] t-1.hIJj.det-.de-l • • 0 I 0 • 11101101 ED 2 4
.hl--],[.de-- .hl ......hl-lj.bct-.bc-I .1 10101000 AS

movem repeat;J.deJ +-!.hll,j.det- .de:t-I • • 0 0 0 • 11101101 ED 2 4
.hl++],[.de++ .hl......hl+l;.bct-.bc-Ijuntil .bc=O 10110000 BO

movem repeatj[.dej t-[.hlJj.det-.de:-l • • 0 0 0 • 11101101 ED 2 4
(.hl--J,f.de-- .hl ......hl-lj.bc<-.bc-ljuntll.bc=O 10111 000 B8

".bc-l=O li.>~ 0 -t li.>ft!!. 1

7D-;;1I'-if TPri~
- .:e---;;1I' flags :;t....:.", r",. "

SZSP",NC 70543 210 IHex b7 t U cJodt.

crop .a-[.hIJ;.hlt-.hl+1 1I1I1. 11101101 ED 2 4
.a,r·hl++ .bc<-.bc-I .. ., 10100001 Al

cmp .a-[.hIJ;.hlt-.hl-l 11111' 11101101 ED 2 4
.a,[.hl-- .bct-.bc-I .. ., 10101001 A9

cmpro repeatj.a-[.hl]j.hl<-.hl+l 11111. 11101101 ED 2 5
.a,[.hl++ .bct-.bc-I;until .bc=O or .a=[.hl] .. ., 10110001 Bl

cmpm repeatj.a-J.hljj ..hlt-.hl-l IIItI. 11101101 ED 2 5
.a,f.hl-- .bct-.bc-ljuntil .bc=O or .a=[.hl] .. ., 10111001 B9

".bc-I=O li.>~ 0 -t li.>{t!l. 1

••.a=[.hlj li.>~ 1 -t li.>{t!!. 0
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DIITum40

110~~'%

.;=.-.:t-';='";I~ 1fil'%~VF flags ;;t--:':l-J-"

s z g"""N C 75543210 Jiex b7'" de.'",

add .a,r .a-.a+r IIIvOi 10000 r 1 1
add .a,p .a-.a+p II!VOI 11011101 DD 2 2

10000 P

add .a,q .a-.a+q !llVO! 11111101 FD 2 2
10000 q

add .a,l.hll .a-.a+l·hll IIIvOI 10000 110 86 1 2
add .a,px+dJ .a-.a+[.ix+dJ IIIVO! 11 011101 DD 3 5

10000110 86

- d ....
add .a,l.iy+dJ .a-.a+l.iy+dj II! VO I 11111101 FD 3 5

10000110 86

- d ....
add .a,n .a-.a+n !!lVOI 11000110 C6 2 2

- D ....
adde.a,r .a+-.a+r+c Il!VOl 10001 r 1 1
addc.a,p .at-.a+p+c Illvol 11 011101 DD 2 2

10001 p

addc.a,q .at-.a+q+c IIIVOI 11111101 FD 2 2
10001 q

addc .a,l.hli .a+-.a+l·hll+c IlIVO! 10001110 8E 1 2
adde .a,I.i.x+dJ .at-.a+[.ix+dJ+c IllvOl 11 011101 DD 3 5

10001110 8E

- d ....
addc .a,l.iy+dj .a+-.a+[.iy+dJ+c !!IVo! 11111101 FD 3 5

10001110 8E- d ....
addc.a,n .at-.a+n+c Illvol 11 001110 C~ 2 2- D ....
addc.hl,ss .hl+-.hI+ss+c IP vO l 11101101 ED 2 2

01 .. 1010

add .hl,ss .hl+-.hl+ss • • ! • 0 1 00 .. 1001 1 1
add .ix,pp .ix+-.ix+pp • • 1 • 0 1 11 011101 DD 2 2

00 ••1001

add .iY,rr .iy+-.iy+rr • • ? • 0 I 11111101 FD 2 2
00 .. 1001

inc r rt-r+l lIlvo. 00 r 100 1 1
inc P p+-p+l !IIVO. 11 011101 DD 2 2

00 p 100

inc q q+-q+l I!IVO' 11111101 FD 2 2
00 q 100

inc I.hll .hll+-l·hll+l II!vo. 00110100 34 1 4
inc [.ix+dl .ix+dJ ...... \.ix+dl+l !!!VO. 11 011101 DD 3 7

00110100 34_ d ....
inc [.iy+dJ .iy+dJ ...... l.iy+dJ+l II!Vo. 11111101 FD 3 7

00110100 34

- d ....
inc 55 ss+-ss+l • ••••• 00 .. 0011 1 1
inc .i.x .i.x-.ix+l ·..... 11 011101 DD 2 2

00100011 23
inc .iy .iy+-.iy+l • •• It •• 11111101 FD 2 2

00100011 23
lVll.

ss . c. e.lll .sp
Ipp· c. e .1X ..p
rT • c. e .Iy .SD

180
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V-;'(~jjjj'fj

::. ~::.'/? lfri<%!lOJVF flags ;t"':'::I

""S Z HP",NC 15543%10 IHex ~7'" .J••1a.

sub .a,r .a+-.a-r lIlvlI 10010 r 1 I
sub .a,p .a+-.a-p lII v li 11011101 DD 2 2

10010 P

sub .a,q .a+-.a-q III v l1 11111101 FD 2 2
10010 q

sub .a,l.hi] .a+-.a-I·hll III V II 10010110 96 1 2
sub .a,[.ix+dl .a+-.a-[.ix+dJ III v li 11 011101 DD 3 5

10010110 96
- d -

sub .a,[.iy+dJ .at-.a-l·iy+dJ IIIVIJ 11111101 FD 3 5
10010110 96- d -sub .a,n .at-.a-n IIlvlI II 010 110 :D6 2 2

- J:I -5ubc.a,r .a+-.a-r-c IIlvlI 10011 r 1 1
~ubc.a,p .a+-.a-p-c IlIvI1 II 011101 DD 2 2

10011 p

~ubc.a,q .a+-.a-q-c !tIVlI 11111101 FD 2 2
10011 q

~ubc.a,l·hil .a+-.a-I·hlj-c tIIVlI 10011110 9E 1 2
Isubc .a,[.ix+dJ .a+-.a-[.i.x+dJ -c lIIV1! 11011101 DD 3 5

10011110 9E- d -
5ubc .a,l.iy+dJ .at-.a-[.iy+dJ-c IItVIJ 11111101 FD 3 5

10011110 9E
- d -

subc.a,n .a-.a-n-c llI v lI 11011110 DE 2 2

- .. -
subc .hi,55 .h1+-.bi-ss-c IPVIJ 11101101 ED 2 2

01 .. 0010

dec r r+-r-l IIIVI. 00 r 101 1 1
dec p pt-p-l IIIvl. II 011 101 DD 2 2

00 P 101

dec q qt-q-l IIIVI. 11111101 FD 2 2
00 q 101

dec l.hII [.hll+-I.hll-l IIIvl. 00110101 35 1 4
dec [.ix+dJ .ix+dJt-[.ix+dJ-l IIlvl. 11011101 DD 3 7

00110101 35

- d -
dec [.iy+d] .iy+dJt-[.iy+dJ-l IIIVI. 11111101 FD 3 7

00110101 35
- d -

dec 55 55t-ss-l ·..... 00 •• 1011 1 1
dec .ix .ix+-.ix-l • ••••• 11 011101 DD 2 2

00101011 2B
dec .iy .iyt-.iy-l ·..... 11111101 FD 2 2

00101011 2B
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- .;r;-",/~ flags ;;t",:> J.:~.. " "V,
SZHPkNC 78543210 IHex 'iIo,.••• clock.

and .a,r .a......atlr IIIPOO 10100 r 1 1
and .a,p .a+-.a.tlp IIIPOO 11011101 DD 2 2

10100 P

and .a,q .a......atlq IIIPOO 11111101 FD 2 2
10100 q

and .a,l.hll .a+-.atll·hIl IIIPOO 10100110 A6 1 2
and .a,px+dJ .a+-.aA(.ix+dJ IIIPOO 11 011101 DD 3 5

10100110 A6
..... d .....

and .a,l.iy+dj .a......atl[.iy+dJ 1.1 1 PO 0 11111101 IFD 3 5
10100110 A6- d ....

and .a,n .at-.aAn IIIPOO 11100110 E6 2 2- " ....
or .a,r .a+-.aVr IIopOO 10110 r 1 1
or .a,p .a......aVp IIopOO 11 011101 DD 2 2

10110 p

or .a,q .at-.aVq IIOPOO 11111101 FD 2 2
10110 'I

or .a,l·hI] .at-.aVI·hll IIOPOO 10110110 IB6 1 2
or .a,l·ix+dJ .a......aVI·ix+dJ IIopOO 11 011101 DD 3 5

10110110 B6

- d ....
or .a,[.iy+dJ .at-.aV[.iy+dJ IIOPOO 11111101 FD 3 5

10110110 B6- d .....
or .a,n .a......aVn IIOPOO 11110110 F6 2 2

..... " ....
xor .a,r .3o+-.3ol,Lr IIOPOO 10101 r 1 1
xor .a,p .at-.al,Lp IIoPOO 11 011101 DD 2 2

10101 p

xor .a,q .a......al,Lq IIOPOO 11111101 FD 2 2
10101 q

xor .a,l.hll .3o......al,Ll·hll IIOPOO 10101110 AE 1 2
xor.a,l·ix+dJ .a......al,L [.ix+dJ IIopOO 11 011101 DD 3 5

10101110 AE- d ....

xor .a,[.iy+dJ .a......al,L[.iy+dJ IIOPOO 11111101 FD 3 5
10101110 AE- d ....

xor .a,n .at-.al,Ln tlopOO 11101110 EE 2 2- " .....
crop.a,r .3o-r IIIV11 10111 r 1 1
cmp.a,P .a-p IIIVI1 11011101 DD 2 2

10111 p

cmp.a,q .a-q IIIVlJ 11111101 FD 2 2
10111 'I

crop.a,l·hI] .a-I·hll IIIVlJ 10111110 BE 1 2
cmp.a,[.ix+dj .a-[.ix+dJ IlIVII 11011101 DD 3 5

10111110 BE
..... d ....

crop .a,l.iy+dj .a-[.iy+dJ I I I v 1 I 11111101 FD 3 5
10111110 BE- d ....

cmp.a,n .3o-n IIIVlJ 11111110 FE 2 2
..... " ....
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mulub "C't± r z},.b,.c,.d,.e ~,*W.~t±lllWFz}~{!f;XiE~ n. i {i: Iv
muluw "C't± ss zl~.bc"SP ~,*W.~t±Bt!Jf'Fil~{!f;ifiE~ n. i {i: Iv

"..".,..~n "'

.::. -'E-'::'';I~ lfrJ'%IllIJ{lF flags ;;l""--':::J-F
S Z HP,vN C 76543210 Hex b,.,CI clocu

mulub .a,r .hIt-.a*! °1-0 t l 11101101 ED 2 14
11 r 001

muluw.hl,ss .de:.hlt-.hhss o 1 to - 1 11101101 ED 2 36
11 .. 0011.

l::" ';I 1-1*TFPn-n

- .::f':=-';I~ Po", "'HI"" flags ;;r--':::J F
sz HI',vN C 76543210 IHex b7ha clack.

bit b,r zt-NOT r{~) 1!1?0. 11 001 011 CB 2 2
01 b r

bitb,[.hl] zt-NOT l.hlj{~) 1 ! 1 ! 0 • 11 001 011 CB 2 3
01 b no

bit b,[.ix+dJ zt-NOT l.ix+dj{~) 7 1 1 7 0 • 11 on 101 DD 4 5
n0010ll CB- d -
01 b no

bit b, [.iy+dJ zt-NOT l.iy+dJ{~) 71110. 11111101 FD 4 5
11 001 011 CB

- d -01 b 110

set b,r r{b)t-1 ·.•••• 11 001011 CB 2 2
n b r

set b,l.hI] .hIJ<b)t-1 ·..... n0010ll CB 2 5
n b 110

set b,[.ix+dJ .ix+dJ{b)t-l ·..... non 101 DD 4 7
11 001 011 CB-. d -
11 b 110

set b,l.iy+dJ .iy+dj{~)t-1 ·..... 11111101 FD 4 7
11 001 011 CB- d -
11 b 110

clrb,r r{b)t-O ·..... 11 001 011 CB 2 2
10 b r

clrb,[.hll Il·hlj{~)t-O • ••••• 110010n CB 2 5
10 b 110

clr b,[.ix+dl .ix+dl{b)t-O ·..... 11 011101 DD 4 7
11 001 011 CB- d -
10 b 110

clr b,[.iy+dJ .iy+dJ{b)t-O ·..... 11111101 FD 4 7
11 001 011 CB- d -
10 b no
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O-r-1 I-I?ri%
- .:r:-7~ ~P"""I·t- flags ;>f"~:7 l-

s Z X".... NC 70543210IHex \7".et.cs...

rola c+-.a{T)j.a+-.at2j.a{0)+-c • • 0 • 0 ! 00000111 07 1 1
rora c+-.a(0)j.a+-.a/2j.a{7)+-c • • 0 • 0 1 00001111 OF 1 1
rolea Imp+-CjC+- .a{T) ;.a+-.a*2j.a(0) 4-lmp • • 0 • 0 ! 00010111 17 1 1
rorca Imp+-Cjc+-.a(0);.a+-.a/2j.a(T)+-lmp • • 0 • 0 ! 00011111 IF 1 1
rol r c+-r(T) 1 l' 0 PO! 11 001 011 CB 2 2

r+-u2;r(o) +-c 00000 r

rol [.hJ) c'--J~lm !lOPO! 11001011 CB 2 5
.hJj+-!.hJi*2;[.hl]{o)+-C 00000110 06

rol [.ix+dj c+-l·ix+~J (T) !lOpO! 11 011101 DD 4 7
[.ix+d]+-[.ix+dlt2 11001011 CB
[.ix+d]<o)+-c - d -

00000110 06
rol l.iy+dl c+-[.iY+~J{Tl llOPO! 11111101 FD 4 7

(.iy+d]+-[.iy+d)*2 11 001 011 CB
(.iy+d]{o)+-c - d -

00000110 06
ror r c+-r{.) llOPO! 11 001 011 CB 2 2

r+-r/2jr{T} +-C 00001 r

ror l.hl] c+-[.~J{.) !lOPOl 11 001 011 CB 2 5
(.hll +- [.hI] /2;r.hIl (7) +-C 00001110 OE

ror [.ix+dl c+-l·ix+~J{.) . llOPO! 11 011101 DD 4 7
[.ix+d]+-[.ix+d]/2 11001011 CB
[.ix+d] (T)+-C - d -

00001110 OE
ror [.iy+dJ C...... [.iy+~J!.) tloPOl 11111101 FD 4 7

[.iy+d] +-[.iy+d]/2 11001011 CB
(.iy+d]{Tl+-C - d -

00001110 OE
role r Imp+-Cic +-r{7) !lOPOl 11 001 011 CB 2 2

r......rt2jr{.)+-lmp 00010 r

role [.W) Imp ......CjC+- (,Wl (7) llOPOl 11 001 011 CB 2 5
[.hJ] +-[:W] *2;[.h1] (.)+-Imp 00010110 16

role [.ix+dJ Imp+-C llOPO! 11 011101 DD 4 7
c+-(.ix+dj{7) 11 001 011 CB
[.ix+d]+-[.ix+d]*2 - d -
[.ix+di (a) <--Imp 00010110 16

role [.iy+d) lJDP<--C IIOPO! 11111101 FD 4 7
c+-[.iy+d] (T) 11001011 CB
[.iy+d] +-[.iy+d]*2 - d -
.iy+d.i{o) <--Imp 00010110 16

rorc r Imp+-CjC+-r{.) !!OPO! 11 001 011 CB 2 2
r+-r/2;r(T) +-Imp 00011 r

rorc [.hlJ Imp+-CjC~[.hll (0) !!OPO! 11 001 011 CB 2 5
(.hl] +-[.hll/2;I.hIJ{7) +-Imp 00011110 IE

rorc [.ix+d) tmpt-C IlOPOl 11 011101 DD 4 7
c+-[.L'C+d](OI 11 001011 CB
[.ix+d] <--[.ix+d]/2 - d -
.ix+d] (T) +-Imp 00011110 IE

rorc [.iy+dJ Imp+-C !!OPO! 11111101 FD 4 7
c<--[.iy+d]{o) 11 001 011 CB
(.iy+dl +- [.iy+dI/2 - d -[.iy+d (T)+-Imp 00011110 IE

rol4 [.hl) Imp+-.a(o..,) j.a(o..•)+-I.hIJ «..7) lIOPO. 11101101 ED 2 5
[.hIj(<..T)4-[.hI] {o"')j[.hl] (....)+-Imp 11101111 6F

ror4 [.hl] tmp+-.a{•..,) i·a{o..•)+-[.hlJ (•..•) lIOPO. 11101101 ED 2 5
.hJ] (0..') <-- [.hI] (...T);f .hl] « ..T) <--tmp 11100111 67
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Y7~$%

- "f::-'".l7 wlI"T1 a;lJI flags ;;t~:1 r
S Z HP""N C 76543210 Hex 'byl .. clDCU

shl r c+-rCT) t!Opot 11 001 011 CB 2 2
shla r+-r*2 00100 r

shll·hl] c~Jh!J!T) tlOpot 11001011 CB 2 5
shla [.hl] +- [.hlj*2 00100110 26
shl l.ix+dJ Cf-PX+~JCT) !!OPO! 11 011101 DD 4 1
shla [.ix+d]+- [.ix+dl*2 11 001 011 CB

.- d ....

00100110 26
shl l.iy+dJ c+-l·iY+~J{T) t!OPO! 11111101 FD 4 1
shla [.iy+d]+-[.iy+dl*2 11001011 CB

.- d ....

00100110 26
shr r c+-rCO) IIopot 11 001 011 CB 2 2

r+-r/2 00111 r

shr l.hl] Cf-
·~!t) t!OPOI 11001011 CB 2 5

.hI +- .hlJ/2 00111110 3E
shr [.ix+dJ c+- .ix+~J{o} tlOpO! 11 011101 DD 4 1

[.ix+d]+-[.ix+dl/2 11 001 011 CB
.- d ....

00111110 3E
shr [.iy+dj c+-[.iy+~]CO} I!OPO! 11111101 FD 4 1

[.iy+d] +-[.iy+d]/2 11 001 011 CB
.- d ....

00111110 3E
shrar tmp+-rCT) jc<-rCO) t!OPO! 11 001 011 CB 2 2

rt-r/2jrCT} +-Imp 00101 r

shra[.hIJ Impt-!i~jtjC+-).hlJ (O) !!Opot 11001011 CB 2 5
.hl)+- .hI /2jl.hl]CT)+-tmp 00101110 2E

shra px+dJ Imp+-l·ix+dJ CT} tlOpot 11 011101 DD 4 1
c+-[.ix+d]<o} 11 001 011 CB
[.ix+d] +- [.ix+d]/2 .- d ....

[.ix+d1 CT) +-Imp 00101110 2E
shra l.iy+dJ trnpt-l.iy+dJ{T} llOpo! 11111101 FD 4 1

c+-[.iy+d]{o} 11 001011 CB
[.iy+d]+- [.iy+dl/2 .- d ....

.iy+dj{T)+-,mp 00101110 2E
- . .
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n .....~""- .=e-- '711 flags ;;t-,::J ~~u" lIlIJT"

SZHP....NC 7GH3310IHex '-7". .l.eloo

br nn .pc+-nn ·..... 11000011 C3 3 3
t- llllr -t

.-- DDJl. -t

bnz nn if z-O • •••• • 11000010 C2 3 3
.pc+-nn - DD,-

!"""" DD .. -t

bz nn if z-l • ••••• II 001 010 CA 3 3
.pc+-nn .... DOl -t

_ 1Ul.\ -f

bne nn if c-O ·.... • II 010010 D2 3 3
.pc+-nn - DDJ"'"

t- lUll -t

be nn if c-l • • ·... 11011 010 DA 3 3
.pc+-nn - DD,-

t- JUl. .. _

bpo nn if p....-O ·.... .11100010 E2 3 3
.pc+-nn ..... DIlJ -t

..... DJll -

bpe nn if P.c..=l ·.... • 11101010 EA 3 3
.pc+-nn t- nD. -t

- 1lD........

bp nn ifs-O ·..... 11110010 F2 3 3
.pc+-nD t- DU" _

t- D,1l.. _

bm nn ifs-l • •••• • 11111 010 FA 3 3
.pc+-nn _lUI, _

_ na.. -

br I.hl] .pc+-l·hll • • • ••• 11101001 E9 1 1
br l.ix] .pc+-l·ix] ·.·... II 011101 DD 2 2

11101001 E9
br l.iyJ .pc+-l.iyJ • • • •• • 11111101 FD 2 2

11101001 E9
short .pc+-.pc+e • • • •• • 00011 000 18 2 3

br e -e-2-

short if z=o ·.• •• • 00100000 20 2 2
bnz e .pc+-.pc+e _ 'e-2-t 3

short if z-l ·.·.. • 00101000 28 2 2
bz e .pc+-.pc+e -e-2 - 3

short if c-O • • • •• • 00110000 30 2 2
bnc e .pc+-.pc+e -e-2 ..... 3

short if c=1 • • • ••• 00111 000 38 2 2
be e .pc+-.pe+e ..... e-2-f 3

dbnze .b+-.b-ljif .biO • • • •• • 00010000 10 2 2
.pc+-.pe+e t- e-2-
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::l-Jl,llIi~

.::. "2 .::. ·7 ~ Prifi"~f'F flags ;;t~::l F
S Z HP,<,.N C 16543210 IHex ~,.ttt .t.du,

call nn .sp-21 <-·PCli[·sp-ll<-·pch • ••••• 11 001101 CD 3 5
.sp<-.sp-2j.pc<-nn ..- IU1j -

- D.D~ -..

call nZ,nn if z=O • ••••• 11 000 100 C4 3 3
[.sp-2]-.pclj[.sp-l]<-.pch - JUl, -. 5
.Sp+-.sp-2;.pc-nn -aD.. ~

call z,nn if z::::1 • ••••• 11 001100 CC 3 3
(.sp-2] +- .pc,;[.sp-l) <-.PCh _ .DD,_ 5
.sp+-.sp-2j.pc+-nn +- An ......

lcall nC,nn if 0-0 • ••••• 11 010 100 ID4 3 3
[.sp-2] - ,PCli! .sp-1]<-.pCh - DDr -+ 5
.sp<-.sp- 2j.pc+-nn - Dna. ....

call c,nn if 0-1 • ••••• 11 011100 DC 3 3
[.sp-2] +-.pc,;[.sp-l] <-.PCh - DD' ...... 5
.sp<-.sp-2j.pc+-nn +-IlD.. -

call pO,nn if P,<,.::::O • ••••• 11100100 E4 3 3
[.sp-2]<-.pc/j[.sp-l] +-.PCh - DO, ..... 5
.spt-.sp- 2;.pc<-nn - nn" .....

call pe,nn if P,<,.-l ·..... 11101100 EC 3 3
[.sp-2]-.pCli[.Sp-l]<-.PCh t- DDJ .... 5
.sp+-.sp-2j.pc+-nn -ZLD. .. -

call p,nn ifs=O • ••••• 11110100 IF4 3 3
[.sp-2] t-.pc!il-sp-l] +-.PCh -lin, - 5
.spt-.sp-2j.pct-nn -1111.. _

call m,nn ifs-l • ••••• 11111100 FC 3 3
[.sp-2]<- .pc!il-sp-l] <-.PCh -110, .... 5
.spt-.sp-2j.pct-nn -nil......

ret .pc/+-[.spj i.PCh <-1.sp+l)i.SPt-.sp+2 • ••••• 11 001 001 C9 1 3
ret DZ if z-O • ••••• 11000000 CO 1 1

.PCl+-[.sp!;.PCn t-[.sp+lI;.spt-.sp+2 3
ret z if z-l • ••••• 11 001 000 CB 1 1

.pc/<-{.spl ;.pcn t- [.sp+11 i.SP- .sp+2 3
ret nc if 0=0 • ••••• 11010000 DO 1 1

•pCI<-[ .sp! j.PCh +-[.sp+1!j.spt-.sp+2 3
ret c if 0-1 • ••••• 11 011 000 DB 1 1

•PCI <-I.sp] ;.pcn<- [.sp+1\j.sp+-.sp+2 3
ret po if P",,-O ·..... 11100000 EO 1 1

.pc/<-[.sp] j.PCh<-I.sp+1};.spt- .sp+2 3
ret pe if P",,-l • ••••• 11101000 EB 1 1

,pcl<-I·sp] ;.PCh<-[.sp+l];.sp+-.sp+2 3
ret p ifs-O • ••••• 11110000 FO 1 1

.pc/-[.sp]j.pch<-[.sp+l];.sp<-.sp+2 3
ret m ifs-1 • ••••• 11111000 FB 1 1

·PCl<-[.Sp];.pC/I <-(.sp+l] ;.spt-.sp+2 3
reti interrupt return • ••••• 1110/101 ED 2 5

01001101 4D
etn Non Maskable Interrupt return • ••••• 11101101 ED 2 5

01000101 45
brk k .sp-2J +-.pc/;!.sp-1J <-.PCh • ••••• 11 k/.ll1 1 4

.sp<-.sp-2;.PCl<-ki'PCh <-0
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A
"- .:e--';I? Jln,LlIlIJl'F tlags ","-':7 r

SZHP.\rNC 70543210 Hex b,. ••• c10cu

in .a,[nj .at-[nJ • ••••• 11011011 DB 2 3
- " -

in r,l·c] r...... [.c] !!OPO. 11101101 ED 2 3
01 r 000

in .f,[.cj .cJ !!OPO. 11101101 ED 2 3
01110000 70

in .h1] --:1:Cji.b+-.b-1 11 ttl • 11101101 ED 2 4
[.hl++],[.c .h1.......h1+1 .1 10 iOOOl0 A2

in .h1J<-:[:cjj.b+-.b-l 1!f11. 11101101 ED 2 4
[.hl--],[.c .h1+-.h1-1 ., 10101010 AA

inm repeatj-'·h1J+-I·~Jj·b+-.b-l tl111. 11101101 ED 2 4
[.hl++l.f.c .hh-.hl+ljuntil .b=O 10110010 B2 3

inm repeatjJ.hlJ+-I·~Jj·b.......b-l 11111. 11101101 ED 2 4
[.hl--],[.c] .hl+-.h1-1juntil .b=O 10111010 BA 3

out [n],.a n]+--.a • ••••• 11010011 D3 2 3
+- " ....

out l.c],r .cJ+-r • ••••• 11101101 lED 2 3
01 r 001

out ·~J+-l·hljj.b+-.b-l tl t 11. 11101101 ED 2 4.
[.c],!.hl++l .hl+-.hl+l ., 10100011 A3

out .c] ...... [.hljj.b+--.b-l 111!1. 11101101 ED 2 4
[.cl.[.hl--1 .hl+--.h1-1 ., 10101011 AB

outm repeatiJ.cJ...... [.h~J;.b+--.b-l Tl1fl. 11101101 ED 2 4
[.c].[.hl++l .hl.......hl+ljuntil .b=O 10110011 B3 3

outm repeatiJ.c!+-[.h.~Jj.b+-.b-l llTTl. 11101101 ED 2 4
[.c],[.hl--1 .hl+-.h1-1juntil .b=O 10111011 BB 3

".b-l=O O)~ 1 f1!!.t± 0

in .f,I.c] t±.c v V;t.? :Q;~T¥- ~ 0)~~ Ie J: ? -C 7:; ?"~~~ 0 tc 11-t'-t; O)~~t± c I.: It ~:f!ft

~(H1,'~-ti:"N

CPU l)I'Jl"\I~Il"
- .:e--';I? Jln'"l1l1l1J]'F flags ~-':7 f

S Z HP""N C 76543210 Hex b7~" c10cb

adj .a adjust to decimal llIP'! 00100111 27 1 1
not .a .a+-NOT .a • • 1 • 1 • 00101111 2F 1 1
neg .a .af-NOT .a+l 11I V l1 11101101 ED 2 2

01000100 44
note c+-NOT c • • 1 • 0 1 00111111 3F 1 1
setc c+-l • • 0 • 0 1 00110111 37 1 1
nop NO operation • ••••• 00000 000 00 1 1
halt HALT • ••••• 01110110 76 1 2
di IFF+--O • ••••• 11110011 F3 1 2
ei IFF+-l • ••••• 11111011 FB 1 1
im 0 interrupt mode 0 • ••••• 11101101 ED 2 3

01000110 46
im 1 interrupt mode 1 • ••••• 11101101 ED 2 3

01010110 56
im2 interrupt mode 2 • ••••• 11101101 ED 2 3

01011110 5E
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XTALO
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