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o 16 ¥y MW, BREREL 1 VA7 L2 0y JOEGTT 5,
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3. DRAMA ¥ 2 —7 =2~ 2 kAL TV 30T, BEDRAM ¥ &K T¥ 3,

o HE DRAM 2 #E5iTE S
e )7V yvanviu—FEALTYWS (Y 7Ly ait CAS BEFORE RAS /AXK)
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T7 7+ XH Bt
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12

15
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FR
»:Low active
Pin Name PinNo | I / O | state | Function
*RESET 76 I 2 RESET
XTALO 67 I 2 XTAL input / MCK input (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) MCK / 2
TEST1 75 I 2 test mode
*M1 80 (6] 2 machine cycle 1
*BUSREQ 91 I 2 BUS request
*BUSACK 82 0] 2 BUS acknowledge
*TEST2 77 o} 2 test pin
*TEST3 88 I 2 test pin
FTREN 89 1 2 fast transfer enable
*REFEN 87 I 2 refresh enable
DRAM 70 I 2 DRAM select
*MABUSDIR 73 1 2 select MA BUS direction
*ERAS 71 I 2 external RAS
*WAIT 69 I 2 wait request
*MEMRQ 59 O 3 memory access request command
*IORQ 58 (@] 3 io access request command
*RD 57 (o) 3 read enable
*WR 56 (o] 3 write enable
*ACCSTB 55 0] 3 access strobe
*RASO 64 (o) 2 (DRAM) RASO(row address strobe)
*RAS1 63 (o) 2 (DRAM) RAS1(row address strobe)
*RAS2 62 o] 2 (DRAM) RAS2(row address strobe)
*RAS3 61 o] 2 (DRAM) RAS3(row address strobe)
*CAS 60 0 2 (DRAM) CAS(column address strobe)
*NMI 9 1 2 NMI(non maskable interrupt)
*INT 1 1 2 interrupt
*NINT1 2 I 2 new interrupt 1
*NINT2 3 I 2 new interrupt 2
*NINT3 4 1 2 new interrupt 3
*NINT4 S I 2 new interrupt 4
*NINTS 6 1 2 new interrupt 5
*NINT6 7 1 2 new interrupt 6
*NINT7 8 I 2 new interrupt 7
*INTMP 78 (¢] 2 enable MAPQ’, int sequence
D7 9 |I1/0 3 data bus 7
D6 98 | 1/0 3 data bus 6
D5 97 |1/0 3 data bus 5
D4 96 | 1,/0 3 data bus 4
D3 95 | 1/ 0 3 data bus 3
D2 94 |1/0 3 data bus 2
D1 93 | 1/0 3 data bus 1
DO 92 |1/0 3 data bus 0
5
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Al5 53|10 address bus 15, memory configuration data 1

*DACKO 85
*DACK1 86

DMA acknowledge # 0
DMA acknowledge # 1

3
Al4 52 | 1,/0 | 3 | address bus 14, memory configuration data 0
Al13 51 | 1,0 | 3 | address bus 13
Al2 56 | I,/0 | 3 | address bus 12
All 49 | 1,/0 | 3 | address bus 11
Al0 48 | 170 | 3 | address bus 10
A9 47 | 1/ 0 | 3 | address bus 9
A8 46 | 1,0 | 3 | address bus 8
A7 44 | 1,/0 | 3 | address bus 7
A6 43 | 1/ 0 | 3 | address bus 6
A5 42 | 1,0 | 3 | address bus 5
Ad 41 | I/ 0 | 3 | address bus 4
A3 39 | 1,0 | 3| address bus 3
A2 38 | I1/0O | 3| address bus 2
Al 37 | 1/0 | 3| address bus 1
16 | AC 36 | 1,0 | 3 | address bus 0
MA23 22 | 1,/ 0 | 3 [ mapper address bus 23
MA22 21 | 1,/0 | 3 | mapper address bus 22
MAZ21 20 | 1/ 0 | 3 | mapper address bus 21
MA20 19 [ I,/ 0 | 3 | mapper address bus 20
MA1¢ 18 | 1,/ 0 | 3 | mapper address bus 19
MA18 17 [ 1,/0 | 3 | mapper address bus 18
MA17 16 | 1,/ 0 | 3 | mapper address bus 17
MA16 15 | 1,/ 0 | 3 | mapper address bus 16
MA15 14 | I,/ 0O | 3 | mapper address bus 15
MA14 13 | 1/ 0 | 3 | mapper address bus 14
11 | MA13 12 | 1/ 0 | 3 | mapper address bus 13
DA10 34 0] 2 | DRAM address bus MA20 / MA21
DA9 33 (0] 2 | DRAM address bus MA18 / MA19
DAS 32 0 2 | DRAM address bus MA16 / MA17
DA7 31 0 2 | DRAM address bus A7 / MAI5
DA6 30 (0] 2 | DRAM address bus A6 / MAl4
DAS 29 (o) 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 / Al0
DA1 25 (0] 2 | DRAM address bus A1 / AS
11 | DAO 24 e} 2 | DRAM address bus A0 / A8
*CSREG 10 I 2 | chip select of I,/ O address / data register
*DMARQO | 83 I 2 | DMA request # 0
*DMARQL | 84 I 2 | DMA request # 1
0 2
o} 2
0 2
I -
1
I
I
I
I
I
I
I
1
I

6 | *EOP 79 DMA end of process
VDD 40 +5V
VDD 65 - | +5V
VDD 90 - | +5V
VSsS 11 - | GND
VSss 23 - | GND
VSS 35 - | GND
VSS 45 - | GND
VSS 54 - | GND
VSs 68 - | GND
VSSs 81 - | GND

11 | VSS 100 - | GND
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5.2 iR FHAREIREA

521 XEYI/0 728X 45 —Tx4R

D7-0
A15-0

(I./ 0, 3 state)
{1/ 0, 3 state)

8 E'y l‘ﬂﬁ@f—f*’/"zo
16 €Ev FT FLRAANZR,

Al15-14 X R800 ICEEEEE 5 DRAM @ X 4 7 #5535 {# & LT RESET #
Low 2 & High Kb kR ok FCHERREN B,

config data 1
(=A15)

Low

Low

High

High

config data 0
(=A14)

Low

High

Low

High

{#f3 3 DRAM type

64k X 4bit
256k X 4bit
1M X 4bit
4M X 4bit

MA23-13

DA10-0
DRAM

% REFEN

*k MABUSDIR

k WAIT
*k MEMRQ

% IORQ

ATBEHA DT D B4
&O‘ﬂfh»x@%ﬁ\ Ajj:{*ﬂ;lC& 5 o

(I/ 0, 3 state)

(O, 2 state)
@

(D)

M
(O, 3 state)

(O, 3 state)

1. BUSACK = Low @ & ¥

2. RESET = Low @ & ¥

11 € MEBT FLr N2,

AN eI b4

ROnTFHDEES. MA23-13 DfEAANE RS,

1. MABUSDIR = Low ® & & (A7)

2. RESET = Low ® & ¥ (AF)

3. BUSACK =Low Dt ¥ (M vE—Fvzx)
DRAMEADIILEy P T FLRANZ,

DRAM %¥7 7€ZLTW3C &% R800 Ik 3 ANE
B, coEERATIT 7B ILF3 v 2L
T3, tof@S% b LiC R800 1z RAS /CAS = v }
v—AEfTH,

COBERT 274 70HE RO Y 7Ly vak
7o

<y NOBREFEET 5.

1:R800 D<= v % {EH

(z oFs MA23-MALL REEDELTHRABLL)

0:R800 D= &S

(T OB MA23-MALL RAHELTRAEBL)
AEVEREI/ONb RSO LT B Y =4 FEK,
AEY T2 RAERE- VERTHAIES.
(ERECBRTL /0T 7exEke— VS obsC &
iRT)

RESET = Low ¥7cik BUSACK =Low D & ¥~ A 4 v
C—X v gL,

1/077%RERE— FRRTHNES.

RESET = Low ¥ 7cit BUSACK = Low D & ¥~ A 4 v

H—ﬂ;vxi&ﬂ?&&6o D/'ITUm
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*k RD (0, 3 state)

*k WR (0, 3 state)

%k ACCSTB (O, 3 state)

sk RAS0-3 (0, 2 state)

% CAS (O, 2 state)
sk ERAS (1

A=Y %I/ 0 kLT READ BRE—F T3
T EERTHIMES,

(IEEFEKE TWRITE ke — FEN) CH B C LERT)
RESET=Low ¥ 7ctt BUSACK =Low ® ¢t ¥ »~Af f v
E—X v 2RAEE R B,

2=V ERRI/OIKH LT WRITE BRKE— FTH3
T EERRTHIAES,

RESET = Low ¥/l BUSACK =Low D& ¥ A 4 v
E—FvRRBE RSB,
AEYT72RENRZK]L /0T 2 XGDOT 7 XX}
2 — 7 HAES.

RESET = Low ¥ 7t BUSACK =Low D & ¥ ~Af 4 v
E—XvxREEE L B,

DRAM lcxis % RAS f@5.

RESET = Low ¥ /ctt BUSACK =Low D & ¥ ~f 4 v
E—Xy XRAEE R B

DRAM icst3 % CAS 5.

BUSACK = 0. REFEN = 1 Ok, R800 X ERAS O{8
Bk & D%k RASO-RAS3 ~H}13 %,

5.2.2 BYRK A 5—T =z R

*k NMI q) Jv=xHTrk (BYRRr<eXITEREWV) HVRARES, old mode

DS D new mode DHS L EHRT 5,
% INT (I) #®bh3AxES (OLD MODE),
kNINT1-7 (I) INT &@5lof ) AxFS (NEW MODE),

KINTMP (O) OLD INT 0%G : M) RARZRTF T bh T, R800 OF Y RAY—F

VAREFTRTHIC EETRT,

NEW INT D& :MAPO ERF %R b b, NMI ¥ it NINT1-
7 BEGHT b TH O RETN ¥ it RETI ART I3 2 coliil%

T
(B

L. INT & NINTI-7 BFECE{#EL 2 v,

RESET %1t INT 234 %)T NINT1-7 D8 S 1R h3, To%Y 7 by =7icX b, R800
ARWBHO L PR ZTHB "int upper register” ICEMr-FE N3 &, LR, NINTI-7 22

A TINT 0 B5RERE NS,

2. NINT1-7 ofco @ik, NINTL 2355 % % < NINT7 2% % B,

107 %
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5.2.3 /HNALHE.DMA A Y¥—7z4R

Sk BUSREQ (I) RBO0LADANX=X2pHRAEVER]I /0 %27 2R LS.
R800 Icf L T AR EERT 3B

* BUSACK (0) »ZBEBEFRES. CoEERT 774 7 0HEE. A15-0, MA23-13,
MEMRQ, IORQ, RD, WR. ACCSTB OHIEERT ST S <4 v
E—XvRRIBER S,

sk DMARQO (I) R800A%d» DMA =¥ b u—3 0 IcHF 3, DMA ERXERES,

*k DMARQL (I) R800A#o DMA =~ b r—7 1T 5, DMA BEERES,

k DACKO  (O) DMARQO #Zpfit}, DMA =2 bt u—35 0 BEFHTH BT L 2T

*k DACK1  (O) DMARQl #%HfH. DMA v tu—3 1 BEXFHRTH BT & EFT,

sk EOP (0) #HEA A MO DMAEBEFRT LT &ERTS
DMAO, DMAL1 @ ¥ bR T L RAHL Y X 2 DMAO _ mode _
reg % 7ctt DMAL _ mode _ reg ¥ A THIEIF 3 &,

()

1. SYSCLK KB LAEETH %,
BUSACK, DACKO, DACK1. EOP it SYSCLK KELTHAEN 3,
BUSREQ. DMARQO, DMARQ! K SYSCLK K& € 3 BB v,
2. DMAO rt DMAL X D & &ERE v,
DACKO ¢ DACKI XA LT 2574 T ICAB L e RV,

3. DMAEREPRR CPURCPUA 2 +5 2L a2 vEEFTLEV,

524 zZAvs Yxxb—¥

XTALO (I) 28.63636MHz DKEEEFOEFETF.

XTALL (O) HABOREI¥/cr vy 22 ANT IERXTALY ¥ v 3,
COHBE R 50 ¥ duty pEFEEARDC &,
TD7 vy % MCK (main clock) &FER,

E SpF 1}

XTALODY — | §
S N Yov

N 2. 2ke

: 22812 HH2 5pF |}

XTALIC) —

! )
! oV

K REE)F D EFH)
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*R, Cl. C2 D{&
247 1R =500K 2~2M 2., Cl = C2 = 12pF~33pF
247 2R =2 4K 2~5. 6K 2., Cl = C2 = 5pF~18pF
2471 OKBIRHFH : UM-1 (MF B) 28. 63636MHz [(BBATHK ()]
2472 OKSBIEBF S o
R
BEBEEAB RS A —~— L — Y OKRIRYGFHSEL % 3,
F=N— =V OKSEYFREA—H—ICELD R, COEMELS,
FiICH, ROKEW (IM QL) LLHBTRETIHIDLHB L, Th. FiCik. RDOPEwn

(BKQU=xA) ZATREL. REBKEL(RD EERBEORET IO 5,
SYSCLK (0) MCK ¥4 9EL7cd® (SYSCLK = 7.15909MHz)

VCLK  (0) MCK % 2%8EL7%b® (VCLK = 14.31818MHz)

5.2.5 TOft
* RESET (1) T 2747 (Low) Ffic R800 AHM{k & 13, R800 AT
RESET &h 3 (fHERO0ICARB) v¥x&, 7V v T 7uy ik
IR. PC, IFFL, IFF2, R. I, MAPO 0% 3%, COEENT 7
74 7 0BSH, Al5-0, MA23-13, MEMRQ, IORQ. RD,
WR. ACCSTB 0 NBHERTSTAAL « £ v E—F v 2418
&3,
(%)
1. RESETHED ) 7L vy Y a DWW,
R800 1t RESET % DRAM K73 Y 7Ly v a®2fFbhkn, foT
7ar77haT—EHE dmsLlE) ¥I—-r—FviELEDIT L,
2. MCK D427 u v 23 TFoD Low A4 X2 RESET B & LTEDbhikwv,
TEST 18] —FBEREC Low ik LTHL T &0
%k M1 (0) e V¥4 ol FT,
% TEST2 (O) 7 2 FRF (OTHER HJ1)o
k TEST3 (1) 7 Z MRF (halt RABLARER T 3 7 DO ERES) . M High
cLTHL T,
(&)
halt SRABIC 31 5 R800 DAERIRAR

# b A% DMARQO. DMARQL, BUSREQ BEWUffdEh 3
Yy7Lvy v ablff5 ({EL REFEN = Low OH&)
*% CSREG (I) R8OOAD I,/ O T FLALIR AR /0 F—4LIR
2L 7 bT 3,
YLAO=0%bI1 /07 Fravyzxzktrs b5,
YbLAO=1%AbI /0O F—2LvYR&%tL2 bT 3,
VDD BEAN (45V)
VS$s BEAS (0V)

1035 10
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6 BRI
6.1 HENZKEN (ABSOLUTE MAXIMUM RATIN GS)
(VSS = 0.0V k)

Value
Characteristic Symbol | min max Unit
Supply voltage VDD | -0.3 +7.0 v
Input voltage VI -03| VDD +03 | V
Output voltage VO 03 | VDD +03 | V
Storage temperature Tstg -50 +125 (&
Operating temperature Top 0 70 C

6.2 HRUEEHE (RECOMMENDED OPERATING CONDITIONS)
(VSS = 0.0V Zift)

Value

Characteristic Symbol | min | typ | max | Unit
Supply voltage VDD (475 |50 | 525 | V
Operating temperature Top 0 25 70 c
High level input voltage (group 1) | VIHI 3.5 - - v
Low level input voltage (group 1) | VIL1 - - | 10 v
High level input voltage (group 2) | VIH2 | 2.2 [ - - v
Low level input voltage (group 2) | VIL2 - - |08 | V

groupl: XTAL0) (CMOS ANA v#—7 x4 R)
gourp2: group 1 A DAIEMTF (TTL AFI4 v 4 —7 x4 R)

6.3 HERMEMEEEG T COEFFE (DC CHARACTERISTICS)
(VDD = 5 % 0.25V , TA = 0~70 C)

Rating
Characteristic Symbol min max | Unit
High level output voltage | VOH (IOH=-2.0mA) | VDD -1.0 | - v
Low level output voltage | VOL (IOL= 2.0mA) = 0.4 v
Input leakage current IL -10 +10 | © A
Power supply current IDD = 55 mA

6.4 AHI#HFEE (INPUT / OUTPUT CAPACITY)

BB el Ta =25.0TC VDD = 5.00V
ANEE: VIH = 24V LIk VIL = 0.8V ELF
ANIBSEEE . 1.0MHz

VDD & BIERFLN L GND KERLTRIZE

11 DATUM
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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

6.5 354 (AC CHARACTERISTICS)
BUTE SR - Ta =0~T70C VDD = 4.75V~5.25V
ANRE : VIH = 2.4V VIL = 0.45V
ASAARID DB (VIL 225 VIH) : 5nS B
ABAAZ B TADEMS (VIH» L VIL) : 5nS BIR
24 Iv7HRRBE: VOL =08V VIL = 0.8V
VOH = 3.5V VIH = 2.0V
8.5.1 Z2mvssL3vY
BUE S « CL=50pf. B : ns
5 (=7 KE min | typ | max
1 TcX XTAL Cycle Time (3% 1) 34.9
2 | TwXh XTAL Pulse Width (High) 10
3 TwXl XTAL Pulse Width (Low) 10
4 T XTAL Fall Time Delay 1 5
5 TxX XTAL Rise Time Delay 1 5
6 | TdX(VCLKr) XTAL 1 to VCLK t Delay 20
7 | TdX(VCLK{) XTAL f to VCLK | Delay 20
8 | TdX(SYSCLKr) | XTAL 1 to SYSCLK t Delay 20
9 | TdX(SYSCLKf) | XTAL t to SYSCLK | Delay 20
figl 38

(H£1) XTAL 0B ABEE . nax=28.63636MHz

652 VYtyhrsf3Y
RIE %4 + CL=50pf, BifY : ns
&5 Lz HE min | typ | max
10 | TwRESETI] | RESET Pulse Width (Low) | 4 - TcX
fig2 B

10R 5
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6.5.3 XEU. X/ 0 7o2EAELREILI Y

15&

AR EHE + CL=50pf, B :ns

Ei g ®E [E2)) PH | mmm | typ | max
1 TdX(MEMRQI) XTALO T to MEMRQ | Delay PH1 45
2 TdX(MEMRQr) XTALO T to MEMRQ | Delay PHO 45
3 TdX(IORQ() XTALO 1 to IORQ | Delay PH1 45
7| TdX(I10RQr) XTALD T to IORQ | Deloy PHO 35
5 TdX{RDf) XTALO | to RD { Delay PH1 45
§ | TdX(RDr) XTALO | to RD | Delay PHO 15
7 TdX(WR() XTALC T to WR | Delay PH1 45
8 TdX(WRr) XTALO T to WR | Delay PHO 45
9 TdX(ACCSTB() XTALO T to ACCSTB | Delay PH2 25
10 | TdX(ACCSTBr) XTALG T to ACCSTB | Delay PHO 25
11 | TdX(RASI) XTALO 1 to RAS | Delay PHO 35
12 TdX(RASt) XTALO T to RAS f Delay PH1 55
13 | TdX(R - CASF) XTALO T to CAS | Delay (read) PH1 50
14 TdX(R » CASr) XTALO | to CAS | Delay (read) PHO 25
15 | TdX(W » CASY) XTALO i -to CAS | Delay (write) PH2 30
16 | TdX(W - CASr) XTALD | to CAS | Delay (write) PHO 25
17 TdX(REF » CASf) | XTALO [ to CAS | Delay (refresh) PH2 30
18 | TdX(REF - CASr) | XTALO T to CAS | Delay (refresh) PHZ 25
20 TdX(A) XTALO t to Address Valid Delay PH1 35
21 | TdX(AR) XTALD T to Address Valid Delay (hold) PH1 10
24 | TdX(D) [output] XTALO T to Data Valid Delay PH1 10 45
25 | TdX(Db){output] XTALO T to Data Valid Delay (hold) PH1 10
26 | TsD(X) [input] Data Setup Time to XTALO | IN a$ o8 (F2) | PHO | 25

LRLAOR | PHO | 10
27 | ThD(X) [input] Data Hold Time to XTALO T PHO [ 10
30 TJARAS{(DA) DRAM Address Stable prior to RAS | - 30
31 ThDA(RASI) DRAM Address Hold Time to RAS | - 15
32 TdR » CASf(DA) DRAM Address Stable prior to CAS | {Read) - 5
33 | ThDA(R + CASf) DRAM Address Hold Time to CAS | (Read) - 30
34 TdW » CAS{(DA) DRAM Address Stable prior to CAS | (Write) - 10
35 ThDA(W - CASS) DRAM Address Hold Time to CAS | (Write) = 30
36 | TdCASI(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 , Read ) - 25
40 TPR(W *» CAS) CAS pre charge time (page mode , Write) - 50
41 TdMA(DA) MA to DRAM Address Valid Delay (Turbo Mode) - 25
fig3-1~hg3—1 BE

=1 PE & X PHASE DEZTT,

SYSCLK @ 1 %4 7 ~% XTALO f5ic 4 DD PHASE ic3 1),

Zh*Hh PHO. PHL, PH2, PH3 :EERLTH D 3%
E2: KoIN GO

IN ., (C)

IN M. (C)

13
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FIBF4F : CL=50pf, MY : ns

£ 35 HE PH [ min | typ | max
50 TsWAIT(X) WAIT Setup Time to XTALG PHO 25
51 ThWAIT(X) WAIT Hold Time to XTALO 1 PHO 10
52 TsDRAM DRAM Setup Time to XTALO | PHO 25
53 ThDRAM DRAM Hold Time to XTALO 1 PHO 10
[34_[ Tax(Mif) XTALO T to M1 | Delay PHO 70
5 | TdX(Mlr) KTALO T to ML T Delay PHO 70
[ 60 | TsBUSREQ(X) BUSREQ Setup Time to XTALO T (#1) PHO | 30
E ThBUSREQ(X) BUSREQ Hold Time to XTALO T PHO 10
62 TdX(BUSACKS) XTALO t to BUSACK | Delay PHo 35
63 TdX(BUSACKr) XTALO f to BUSACK 1 Delay PHO 35
64 TdX(Az) XTALO 1 to Address Float Delay PHO 35
66 TdX(Dz) XTALO f to DATA Float Delay PHO 35
67 TdX(CTz) XTALO f to Control Output Float Delay PHO 35
68 TdX(INTMP{) XTALO 1 to INTMP | Delay (OLDINT o8 %) PHO 55
69 TdX(INTMPr) XTALO { to INTMP | Delay (OLDINT B %) PHO 45
70 TwNMI NMI Pulse Width - 30
71 | TsINT(X) INT Setup Time to XTALO f  (&1) PHO | 30
72 TdX(TEST2 1) XTALO T to TEST2 (OTHER) | Delay PHO 45
73 | Tax(TESTZ 1) XTALO T to TEST2 (OTHER) | Delay PHO 15
83 TsFTREN(X) FTREN Setup Time to XTALO T (t{ 1) PHO 30
84 | TSREFEN(X) REFEN Setup Time to XTALO T (1) PHO | 30
85 TdC(MEMRQr) SYSCLK 1 to MEMRQ T delay - 10 30
86 TdC(IORQr) SYSCLK T to IORQ | delay -~ 10 30
87 TdC(RDr) SYSCLK { to RD T delay - 10 30
38 TJdC(WRr) SYSCLK t to WR | delay - 10 30
89 TdC{ACCSTBr) SYSCLK t to ACCSTB 1 delay ~ 0 10
90 TsA(ACCSTB() Address Setup Time to ACCSTB | = 10
91 | ThA{ACCSTBr) Address Hold Time to ACCSTB f - 20
92 TsD(ACCSTBf) Data Setup Time to ACCSTB | - 10
93 ThD({ACCSTEr) Data Hold Time to ACCSTB 1 - 20
94 TJdACCSTB{(MEMROSf) | MEMRQ { Stable prior to ACCSTB | - 10 25
95 TdACCSTB{(IORQS) IORQ [ Stable prior to ACCSTB | -~ 10 25
96 TAdACCSTBI(RDI) RD | Stable prior to ACCSTB | - 10 25
97 TdACCSTB{(WRI) WR | Stable prior to ACCSTB | - 10 25
98 TdDout(ACCSTBr) ACCSTB ! to Data output mode delay (iE 2) - 25
99 TdWAIT(ACCSTBI) ACCSTB [ to WAIT input - 30
100 | TdIDRAM(ACCSTBY() ACCSTB | to DRAM input = 30
101 | TdACCSTB{{RAS() ACCSTB | to RAS | delay - 90
102 | TdACCSTB((R » CASf) ACCSTB | to CAS | delay (read) - 135
103 | TdACCSTBI(W + CASf) | ACCSTB | to CAS | delay (write) | = 155
fig3-1~figd3-T 2R
(E1) % L. Setup Time 55F b vwBE k. KD SYSCLK 44 72 1T
RBOOAIDOZ Y v 77wy 7T IKT v FEND,
(T 2) R800 » DO-D7TEFHAN»LENE) Y ED 3 ¥ CcoRHE,

2 F585~103 e SR, clock BEAPEK (fmax = 28.63636MHz) D & ¥ TH 3]

(1)

% L~ Setup Time AF bR SR, (RO SYSCLK k¥4 2 21T
RSOOAWD 7Y v 77w v 7K v FENRD,

6.5.4 IExternal Address Mode

ATt

Hi

1990

: / BUSACK = Low and ,/ REFEN = High

: ROBIHEB R, WAL v E—LvRERD,
/' MEMRQ. /IORQ. /RD, /WR. / ACCSTB, D0-D7

10R%

153
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(

7

154

Bk : CL=50pf, Bifi:ns

5 [l HE PH [ min | typ | max
1 TdX(SYSCLK) XTALO T to SYSCLK 1 Delay — 20
2 TdA(DA) A, MA to DRAM Address Delay (ROW ADD) = 25
3 | TsERAS(X) ERAS Setup Time to XTALO T (3£ 1) - | 25
4 TdX(DA + COL) | XTALO T to DRAM Address Delay (COL ADD) - 25
5 TdX(DA « ROW) [ XTALO 1 to DRAM Address Delay (ROW ADD) - 5
6 TdX(CASf) XTALO { to CAS | Delay - 20
7 TJdERAS{(RASf) | ERAS | to RAS | Delay = 30
8 | TdERASr(RASr) | ERAS T to RAS | Delay - 25
9 TJdERASr(CASr) | ERAS | to CAS t Delay - 25
10 | TAERASH(DA) | ERAS 1 to DRAM Address Delay ~ 12

figd BM
H1) dL. CORERTFOLRRNE &R KY4 74D XTAL 1 TR LR 3,

¥2) TcX : XTAL Cycle Time

) U AKREBNE
RO DA v Z 57 biCR, RELBHTRDSDDE—FXHEBD T T,
1. Av4227r=—F0

280 DA VETFT T rE—FO EavnF T

2. A&7 rE-F1
7280 DA v EITrE—F 1l avnFIa

3. AvES7brE—-F2
8 DAV EITrE—F2,avAFTa

4. NMI
780 O NMI L a2 v FFu

5. FiA 227 be—F

R800 BB O DAL E— FC, NINTL1 A5 7 & NMI OEECH AR H{FHET,

AVEAITERZMAVIZRZCEESNTEN, R22—F—TADEHEEMB €y FiCk D,
SETLS ¥y bRA-2 0T
oI LDRIZ—F—-TACHABENRF—%%, NINTI~7T. NMIicXbh+&v 2 }FLED
F—ERPVRAIA—F VBT FLREARDET,

ADDRESS
XX00H NMI SERVICE VECTOR
XX02H NINT1 SERVICE VECTOR
XX04H NINT2 SERVICE VECTOR
XX06H  NINT3 SERVICE VECTOR
XX08H NINT4 SERVICE VECTOR
XX0AH NINT5 SERVICE VECTOR
XX0CH NINT6 SERVICE VECTOR
XX0EH NINT7 SERVICE VECTOR
INT VECTOR REG —

15
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1990

80 HBOB Y AHRE— D bFA VE I T OV BABA VET T IRI P AVLIRAER
ETBL LTRSS CEBHEEET FIAvE T 7 Y CREREDINT EvREDICA D, NMIL ¥V
KX 28D ALEER HiA v 477 P IEC R D 23, NINTL b 7T 3 CDL V277 V2L v
27V RIVIURETYRITHCLHHEET, NMIL & NINTL 2 b 7T ERELDL v & T
7 b ICRERIEM A b NMI MEREET NINT? B—FEL ZoTwiT, FAM DALY
RICPC DfERX 0B L | FEHICHENINT T, WIRARMEF ([ v2 77 VERFRTTHDL
RETI 44 %% RETN 4% ETT5ETC) K7 FL 2D Al b ALS BA—1 0 OB, < v
REMAPO BAWVOLRET (VARFAY 7 e, 77V —vaviRRa 0 ERNHES)

4 v 257 v BWElERF

A vr—F v EBET
!

A v 277 yEOHG
i

<yR0’ kL2 b
l

TRIFTAAIYVE—%

0 &k 1 FHCHEM
!

F—ERRY Z—DHERAR
(INT VECTOR REG X 100H + 4 v % 7 7 &% X 2) = PCL
(INT VECTOR REG X 100H + 4 ¥ % 77 }+ %S X 2+ 1) - PCH

}
Y- ¥ AL —F R EFT
1
RETI ¥ % RETN 4147 =y F
}
TarI LYy vE—-DEE
(0 F#) — PCL
(1##) —~PCH
l
<y N0-T¥EL2 b
|
A vr—FvcRE3

1085 16
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A VAS: VAR EA"

2
=i

NMI
NINT1

Y
—O

&%
[B]

NINT2

-

NINT3

NINT4

NINTS

NINTG

NINT7

SdLole

AVETTIIAS VLIRS

Ay 57 VER

42577

O wNwT

’—» T N NN A

—

NI PNV T RS ERKISNA
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8 DMAarita—7F

R800 TR DMA =¥ b B—7 2 DMAD & DMA1 ® 2 F+ Y2 ARBEIHTVET. DMAO 2
DMAL T DMAO O FHEEENAEL A>T, BERE, EETOT FLARENETH 24
Ew by BEASN PEIEI6EY PTCREARET T WY YE—H24Ey bV VE—-FHnTRnE
e 64K N4 b DAY E ) —Dh F A

DMA ®— FU PR XX Y ETORENHIEE T,

1. ERE, EXTOT 4 X BRAPTF (170 %7kt MEMORY)
2. Gk, BETOT FLXOBAM4 2 Y AV}

3. DMABEZEDA A —T N, F4 =T

4. BEDOHEL

5. BERTO7 7 7%ABH

TgE% DMA R

o AEYhbIEY~DIEHE

e 1,/0 b AEY ~DIERE

e 2EY2bI/0~DOKE

s 1/0Hmbl,/ 0 ~DEEE

mEDOBELE Y b
LDEy +R 1] KFTBC ECHBEXBIELCTAVET. D /A av " —2CFEHAL
DT BEEERATT, YV E—DEIEENSL MREEL Ro e FREERT FLX LIRET
Trrvapyoe—FEhiET,
DMA it DMARQ ¥ v % TLOWJ Ic§ 3¢ It X DERfAL 2§ DMA EX DK TR EOP € v
chHEANEhET,
DMA BhEREFF
AT N F Ao
!
DMAYZ=xX}
i
N R %ﬁ!ﬁﬁz
! -
14 biERE t
!
DMA J 7= X } TYES t
!
N R ORISR
!
7n77 LADXKT



9 XEU=TusS

R800 A K 1I6Mb ¥ TAE Y ERERHRCED A€ vy AEARLTnET, vy LTV RZ
REILE Y rOULISRETCRHIKDD, 8KRT FLARBAII AL AISCELY PEREYOD
LRREA Y257 bEALI b AS AA—A 0 DBt L 2 FERET. w2 AT FL X MALS
b MA2Z DY VICHI X R EFo ¥ 7 MAI3 b MA23 O E v T AMET MADIR B&C=v
PE—ATE, ABONY I LI R2OHNEy AT FLRELTHERT 3 C L b ARET T

¥R BREK

R800 1 BUSRQEBIK X ) F—F N2k Af 4 v E—F Vv ACT BT EHHEET. CORN
AAVE-T v 2L EBESRRDOEY CT,

e+ DO0-D7
¢ RD, WR. IORQ. MEMRQ

T L ORBROESRANCKE D, R800 ICEHBEEHK SN DRAM 27 2t 2+ 35 L L3R
3,

o A0-AlS

HEHr LD DRAM T 7 € 205

R800 T H -~ ZfRHBE (BUSRQ=L,MADIR=L) it 7 FLREANICT I Lick b, EHEEERE
W7c DRAM 28 88m A€ ) 72X MES% ERAS U VIR L CT 7€ X+ 3 C L BH¥EET,
ERAS ¥ v # LOW v =akF35r kick D, ROOOHEBTR YT FLALAZAT FLAOY DR
LB CAS BEDOHNETAVvETo T RASO b RASI Y € v FEFICAL4 & AIS Evhb
FEHAATE DRAM ORI ENEEA b ANTET FLRADEIKE DL 2 FERTT,

BRI/ 07 7%2F—FIKLDWT

R800CTRI/OF— X DEEMSENEICRTCESE— FAEDI LT, COE—FCHt. &
&O7 xy FLEIRGTL AN, POF— 2 2 RH 2SYS CLK CIEEL ¥ T, 20— FABGEH
3t ity OTIR,0OTDR,INIR,INDR © 4 T3, CDE— FIChBIRERKOED CTT,

o FTREN ¥ v 2 THIGH] tH 3¢ &

o AVEIT I REERBTHI L

LoE~FTEELI /OT7xxd, UToRBEREMNDLILELEA,
o / BUSRQ

o /INTRQ

o /' NMI
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-
o Ly
L MAB13-23
o —O\

A
b4
0
-
M
JAY
v
= MAB13-23
2 O
b4
0

<
p
JAY
%
>
2 MAB13-23 MA13-23
¥ - s .
1 Qe ¥
| &

-
v
PAY MAB13-23 J
1% \)
v
A
4
7 11

Al3 Al4 AlS FA25 T
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7 F L X EMADIR, BUSRQ{E% D

MADIR
AR~ v 2N MA13-23
S
+ B
12
Y,
7 A N
~J
|
BUSRQ
CPU . AOQ-15
S
Tt g
Y l/
- a
4
A \\J
HER A0-12 &
1%
Z F_{> DAC-10
HEF MA13-21
S
RC |
N MA16 "0 L
N MA17 1 00— RASO
N MAIB - —
MAI9 ’ YO g 3 o RaSI
S B1 |
N MA20 0 v B 7 2O RAS
N MA21 i e
3 [D—— RAS3
N MA22 D0
G MA23
Dl 5o 51
Yby MEDF—% ]
Al15,A14% 5
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10 DRAMA »¥—7zxz—X

R800 CHASEEEETTEI XS5 K DRAM DR —YE—FE¥ K- LT D, BEEST
BDDOT FLRANZ (DAC-DAIO) 2MHATHD T3 CDed, 2TV~ TRBETINED
Fa— X —REEEK L DRAM 0% R800 ®» DRAM 5 ¥ vicANT 3 0EMH 0 3,
TREEER L DRAM R — Y2 — FTEET 579 255 N4 U To<y ¥ v X REE S
Ao (AO-ATHDRAMEBOF a— FIKRBWARWTLZ T W)

199 10p%

DRAMEEHES
R800
g | N\

11 _
MA13-23 |2 7 e

13 |
A0-12 < 7D
DRAM <}3

256K X ADRAM X 2 SRAM
ROM
DAO-8 AO0-8 e —(CS L cs
RASO RAS
N A0S
- N | AO-15
CAS CAS
WE WE wE
D0-7
D0-7
DO0-7 DO0-3
Lma
— @
\————_
21 161




11 Vv bEkzavz

Yy b, SYSCLK, VCLK BN ERE LA, 24 I v 7 OFERBICRTED T

o [ L0 LT LD LT L L L L LT L
RESET

SYSCLK m
v N e VY A W A W
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1990

12 AEBRL Y XY

R800 XA v 2 27 ki DMA, = v RNODBD VIR EkFoTCnET, LIRZDE Y vV THA
vEYRTRICRELET RBI /O VY XX R CSREG ¥ v#% [LOW] KT B3 LCT 2w
TE¥T. TFLRBED A0 A TLOWI OB, AL,/ 0O v PR 20K, v —nB/EAEH
THIGH] OB 7 — 2 B ERATNETo KAV I —RF— S BERRBRA— A VIV AV b X
NBD<y ALY X REOHEE FIALRTLET T

MWL/ O LYREHL Y E—L YR E (CSREG=L, A0=L, R /W)

BIT 7

BIT 6 INTERNAL REGISTER ADDRESS 6
BIT 5 INTERNAL REGISTER ADDRESS 5§
BIT 4 TINTERNAL 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

RIBL /0 LI EBERAL, BAHLF—F LY X ¥ (CSREG=L,A0=H)

BIT 7 DATA7
BIT 6 DATA6
BIT 5 DATAS
BIT 4 DATA4
BIT 3 DATA3
BIT 2 DATA2
BIT 1 DATA1
BIT 0 DATAO

shrhraskekrnkes MAPPER #kskkskagkiks
1 MAPO (SELECTED CPU ADDRESS A13,A414,A15 = 0,0,0)

INTERNAL REGISTER ADDRESS OOH (R /W)

BIT 7 MA15 OUTBIT
BIT 6 MA14 OUTBIT
BIT 5 MA13 OUTBIT
BIT 4

BIT
BIT
BIT
BIT

= N W

INTERNAL REGISTER ADDRESS O1H (R /W)

10A% 23
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BIT 7 MA23
BIT 6 MA22
BIT 5 Ma21
BIT 4 MA20
BIT 3 MA19
BIT 2 MA18
BIT 1 MA17
BIT 0 MA16
2 MAP1

INTERNAL REGISTER ADDRESS 02H (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS 03H (R /W)

7 MAiS
6 MA14
5 MA13
4

S = N W

BIT 7 MA23
BIT 6 MA22
BIT 5 MA21
BIT 4 MA20
BIT 3 MA19
BIT 2 MA18
BIT 1 MA17
BIT 0 MA16
3 MAP2

INTERNAL REGISTER ADDRESS 04H (R W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS 05 (R /W)

164

T MALS
6 MA14
5 MA13
4

O = N W

OUTBIT
OUTBIT
QUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
QUTBIT

OUTBIT
OUTBIT
OUTBIT

OUTBIT
OUTBIT
OUTBIT
OUTBIT
QUTBIT
OUTBIT
OUTBIT
OUTBIT

OUTBIT
OUTBIT
OUTBIT

(SELECTED CPU ADDRESS A13,414,A15 = 1,0,0)

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

24
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BIT 7 MA23
BIT 6 MA22
BIT 5 MA21
BIT 4 MA20
BIT 3 MA1S
BIT 2 HMA18
BIT 1 MA17
BIT 0 MA16
4 MAP3

INTERNAL REGISTER ADDRESS 06H (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS O7H (R, W)

7 MA15
6 MA14
5 MA13
4

o = N W

BIT 7 MA23
BIT 6 MA22
BIT 5 HMA21
BIT 4 MA20
BIT 3 MA19
BIT 2 HA18
BIT 1 MA17
BIT 0 MA16
5 MAP4

INTERNAL REGISTER ADDRESS 08H (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS O9H (R /W)

1990 108%

7 MALS
6 HAL4
5 MAi3
4

O = N W

OUTBIT
OUTBIT
OUTBIT
QUTBIT
QUTBIT
OUTBIT
OUTBIT
QUTBIT

QUTBIT
OUTBIT
OUTBIT

OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT

0UTBIT
OQUTBIT
QUTBIT

(SELECTED CPU ADDRESS A13,414,415 = 1,1,0)

(SELECTED CPU ADDRESS A13,A14,415 = 0,0,1)

25
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BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

6 MAPS

INTERNAL REGISTER ADDRESS OAH (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS OBH (R /W)

MA23
MA22
MA21
MA20
MA19
MA18
MALT
MA16

O B N W e 0 N

7 MA1S
6 MA14
5 MA13
4
3
2
1
0

BIT 7 MA23
BIT 6 MA22
BIT 5 MA21
BIT 4 MA20
BIT 3 MA19
BIT 2 MA18
BIT 1 MA17
BIT 0 MA16
7 MAP6

INTERNAL REGISTER ADDRESS OCH (R, W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS ODE (R /W)

166

7 MA15
6 MA14
5 MA13
4
3
2
1
0

OUTBIT
OUTBIT
OUTBIT
OUTBIT
QUTBIT
OUTBIT
OUTBIT
QUTBIT

OUTBIT
OUTBIT
OUTBIT

OUTBIT
OUTBIT
OUTBIT
OUTBIT
0UTBIT
OUTBIT
OUTBIT
QUTBIT

OUTBIT
O0UTBIT
OUTBIT

(SELECTED CPU ADDRESS A13,A14,415 = 1,0,1)

(SELECTED CPU ADDRESS A13,A14,415 = 0,1,1)

26
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BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

MA23 OUTBIT
MA22 OUTBIT
MA21 OUTBIT
MA20 OUTBIT
MA19 OUTBIT
MA18 OUTBIT
MA17 OUTBIT
MA16 OUTBIT

S N W et =N

8 MAP7 (SELECTED CPU ADDRESS A13,A14,A15 = 1,1,1)

INTERNAL REGISTER ADDRESS OEH (R W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7 MA15 OQUTBIT
6 MA14 OUTBIT
5 MA13 QUTBIT

S = N W W»

INTERNAL REGISTER ADDRESS OFH (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

9 MAPO’ (SELECTED CPU ADDRESS A13,A14,A15 = 0,0,0 & NEVINT SERVICE)

MA23 OUTBIT
MA22 QUTBIT
MA21 OUTBIT
MA20 OUTBIT
MA19 OUTBIT
MA18 OUTBIT
MA17 OUTBIT
MA16 OUTBIT

O = N W b 0 N

INTERNAL REGISTER ADDRESS 10H (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7 MA15 OUTBIT
6 MAi4 QUTBIT
5 MA13 OUTBIT
4

O = N W

INTERNAL REGISTER ADDRESS 11iH (R W)

199 108%

27
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BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

ok kokkaokkokkkkkkokk DMAC ®krkkgokd ki k g ions

DMA CONTROLLER CHANNEL 0

S N W0y N

MA23
MA22
MA21
MA20
MA1L9
MA18
MA17
MA16

OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
QUTBIT

SOURCE START ADDRESS

INTERNAL REGISTER ADDRESS 20H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS 21H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS 22H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

DESTINATION START ADDRESS

O M N W N O = N WO N

©C H N W s N

A7 OUTBIT
A6 QUTBIT
AS OUTBIT
A4 OUTBIT
A3 QUTBIT
A2 OUTBIT
Al OUTBIT
A0 OUTBIT

MA1S
MA14
MA13
A12
Al
A10
A9
A8

MA23
MA22
MA21
MA20
MA19
MA18
MA17
MAL6

OUTBIT
0UTBIT
OUTBIT
QUTBIT
OUTBIT
OUTBIT
OQUTBIT
0UTBIT

OUTBIT
OUTBIT
OUTBIT
O0UTBIT
OUTBIT
OUTBIT
OUTBIT
0UTBIT

28
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INTERNAL REGISTER ADDRESS 23H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS 24H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS 25H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

O H N W A 0N S = N W s N

O N WS O

COUNTS

INTERNAL REGISTER ADDRESS 26H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS 27H (WRITE ONLY)

O B N W s o N

A7
A6
AS
Ad
A3
A2
Al
AQ

MAL
MA1
MA1
A12
A1l
A10
A9

A8

MA2
A2
MA2
MA2
MAL
MAt
MAL
MA1

c7
Cé
CS
C4
Cc3
Cc2
Cc1
Cco

QUTBIT
GUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
0UTBIT
OUTBIT

5 O0UTBIT
4 QUTBIT
3 OUTBIT
0UTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT

3 OUTBIT
2 OUTBIT
1 OUTBIT
0 DUTBIT
9 OUTBIT
8 OUTBIT
7 OUTBIT
6 OUTBIT

Q0UTBIT
OUTBIT
OUTBIT
OUTBIT
0UTBIT
OUTBIT
OUTBIT
OUTBIT

29
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170

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

DMA MODE

S N W o N

cis
Ci14
Ci3
C12
C11
C10
c9

c8

OUTBIT
OUTBIT
OUTBIT
OUTBIT
QUTBIT
OUTBIT
OUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 28H

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7
6
S
4
3
2
1
0

EOP

ALD
EDO
NCS
MIS
NCD
MID

0 (END OF PROCESSO 1:END OF PROCESS 0:BUSY) (READ ONLY)

(AUTO LOAD 1:AUTO LOAD O:NO LOAD) (WRITE ONLY)

(ENABLE DMAO 1:ENABLE O:DISABLE) (WRITE ONLY)

(SOURCE ENABLE COUNT 1:COUNTUP 0:NO COUNT) (WRITE ONLY)
(SOURCE SELECT 1:MEMORY 0:I,0) (WRITE ONLY)

(DESTINATION ENABLE COUNT 1:COUNTUP 0:NO COUNT) (WRITE ONLY)
(DESTINATION SELECT 1:MEMORY 0:I  0) (WRITE ONLY)

DMA CONTROLLER CHANNEL 1

SOURCE START ADDRESS

INTERNAL REGISTER ADDRESS 30H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

QO = N W 1N

A7
A6
A5
A4
A3
A2
A1
A0

CUTBIT
0UTBIT
0UTBIT
OUTBIT
0UTBIT
O0UTBIT
OUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 31H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7

S = N WO

MA1
MA1
MA1
A12
A1l
A10
A9

A8

5 OUTBIT
4 OUTBIT
3 QUTBIT
OUTBIT
OUTBIT
QUTBIT
OUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 32H (WRITE ONLY)

30 DATUM



1930

DESTINATION START ADDRESS

INTERNAL REGISTER ADDRESS 33H (WRITE ONLY)

INTERNAL REGISTER ADDRESS 34H (WRITE ONLY)

INTERNAL REGISTER ADDRESS 35H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

S = N W st N

S N W O = N W e 0o N

S VN Wy N

COUNTS

INTERNAL REGISTER ADDRESS 36H (WRITE ONLY)

10R%

MA2
MA2
MA2
MA2
MA1
MAl

3 OUTBIT
2 OUTBIT
1 OUTBIT
0 QUTBIT
9 OUTBIT
8 OUTBIT

MA17 OUTBIT

MAl

A7
A6
AS
A4
A3
42
Al
A0

MAl
MA{
MAl
A12
A1l
410
A9

A8

MA2
HA2
MA2
MA2
MAL
MA1
MA1
MA1

6 OUTBIT

OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT

S QUTBIT
4 QOUTBIT
3 QUTBIT
BUTBIT
0UTBIT
0UTBIT
QUTBIT
OUTBIT

3 OUTBIT
2 OUTBIT
1 QUTBIT
0 OUTBIT
9 OUTBIT
8 OUTBIT
7 OUTBIT
6 OUTBIT

31

171



172

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

O N W o1 N

c7
Cc6
CS
c4
c3
Cc2
c1
co

QUTBIT
OUTBIT
OUTBIT
OQUTBIT
OUTBIT
OUTBIT
QUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 37H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

DMA MODE

O = N W~

C15
Cia
C13
Ci2
Cil
C10
C9

c8

OUTBIT
OUTBIT
QUTBIT
OUTBIT
OUTBIT
OUTBIT
QUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 38H

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7
6
5
4
3
2
1
0

EOP

ALD
EDO
NCS
MIS
NCD
MID

1 (END OF PROCESS1 1:END OF PROCESS 0:BUSY) (READ ONLY)

(AUTO LOAD 1:AUTO LOAD O:NO LOAD) (WRITE ORNLY)

(ENABLE DMAO 1:ENABLE O:DISABLE) (WRITE ONLY)

(SOURCE ENABLE COUNT 1:COUNTUP 0:NO COUNT) (WRITE ONLY)
(SOURCE SELECT 1:MEMORY 0:I /0) (WHRITE ONLY)

(DESTINATION ENABLE COUNT 1:COUNTUP 0:NO COUNT) (WRITE OKLY)
(DESTINATION SELECT 1:MEMORY 0:I / 0) (WRITE ONLY)

sxtkxrkexsxtss HEW INTERRUPT #s&xstsastserehxs

INTERRUPT VECTOR

INTERNAL REGISTER ADDRESS 40H (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

O = N W O

A7
A6
AS
Ad
A3
A2
Al
AQ

OUTBIT
QUTBIT
0UTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT

INTERRUPT MASK

32 DATUM



INTERNAL REGISTER ADDRESS 4iH (R /W)

BIT
BIT

7 NEWINT7 MASK

6 NEWINT6 MASK
BIT 5 NEWINTS MASK
BIT 4 NEWINT4 MASK
BIT 3 NEWINT3 MASK
BIT 2 NEWINT2 MASK
BIT 1 NEWINT1 MASK
BIT O

13 @SHHDET

R800 1% XTAL 0RIBEKE T 1 /428 L7 SYSCLK BMIr Cerd 2 EFTLET. TAHSD
7y FEMEDEFTRAL T4 VEINTVEDOT, S ORARCKRDEES 7 v F2ThEWN
T, (TREBR) 4297 b, XXV 2722 BICXD, TV 7=y F LS nETFCY
AR ERAVET T IPNRY 72X VROV —EAKTHRBEUEFTCE R r > 7chidk
ZxyFLET

14 RS800 O&EE

CLRBTHEED 7 v v 78k, SYSCLK #a¢ XTAL oRBEAKHKD 45D 1 036 Tk
7= x4 FVOEFLALEDMET. DRAM LCERF LA TRRA—Y L4 79Y Ty alc
IDEBYICY = FAEAINET,

DRAM LCEFTA3LEDOR-C TV —2120HD, 1ORTFLRD L8 ¥y F33ZE
LAEEC, 51 DRT FLARBRET IV VAEAMNEEINAL LT TTo RIC2DDOFERL
b 2

1. 7TFVvARD L8 Yy PE{E LA L E
ADDRESS CODE

02FEH 3EH LD A,06H

02FFH 06H
LLTR=—CTL—sBRLY 1 V=4 FEAETRD
0300H 21H LD [.hl],2000H

0301H 00H

0302H 20H

2. TFLARRETIVIAEZBEREI N & &
ADDRESS CODE

020DH 21H LD [h],2056H
020EH 565

020FH 20H

02108 7EH LD A,[l]

TYrYLRoE{rs €y PREELLAVWETTCH-TH
COHENPEETAIRICLI Y4 VEAZHRS

0211H FEH CMP .a,05H
0212H 058
ER

% 108% 33 173



JP & (R IP &) HETGHRUET FLAXFYy RS I LY X X ICKRRT S
e, IPBERUEHERTED 2@ Y =4 ' 3XEAIRET. TADbH DRAM kT
PRI E¥ET Lt ¥57uy I bhd itk ET (REYrvy TtV x v LA
VWEERIZE YT ) SRIRBETRF VAT I VYR ZBHAVLORTYwEVE

D, LoV =4 rREASHELA,

Y7VvovaD¥ 4 78]
V7V oy vaZnb009 L A E22vy 20T, VJZ7vovadfie 7y 720 F L
MEEBE7 v F 72D ELR27uay 2 pd). Bffd2 v 2KR D E3,

sysax | L L l I | L

7 FLX X' PC X PC+1 x PC+2 X PC+3 X
X X X X

N N
kel 10654 X 2084 X wéa%x

X 1. 2@np1§‘il/\/f ]‘*'?'A

X Zo)an'p‘iZ/\'f }‘@'A

SYSCLK f’]
7 FVA X PC X PC+1j X PC+1 X PC+2 X
T Xt XX 2 X

/1

PN [
e EAT X uwxwfvﬂ WE szﬁ%x

I

INT —
!
7/
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IR

am LY RZaogEEE Y b

By VYR ZaDEy b 4-7

; BiEoRY Y

de:hl E{716 €5 batde T 16 € v Fahlicikvws 32 ¥y MER
[ix+d] x K8 ¥y bOFEDELEME B L IEMNRTT FLR
¥y V)V—737

Xxuazz/r

NRYyF g ed—nN=gua—03Y

Y4277

By 757

N=TFx)=T7 T

7T RAELRLETA

77 REEARMEINE T

772710

77711

REILED ET
A—N—=Tr—T7IF37ELTEDRET
RYF4 777 LTEDRET
MORBRZ7Y) o770y TOMEMAD ¥

8Ky b YXZ| .a,b,c,d,e.h,l

8 ¥y FLYRE .a,.b,c,.d,.e,ixh,.ix]

8 ¥y bLYRAR a.b,.c,.d,.e,.iyh,.iyl

8 ¥y b ixh,.ixt

8 ¥y v IXA| iyh,iyl

16 ¥ » ML ¥ X £, .be,de,hl.sp

16 £ v b L ¥ XX .be,de,ix,.sp

16 € v ML Y XX .be,de,ly,sp

qq 16 £y F LY XA be,.de,hl,.af

e short br ADHEDORUELT FLUA~DES, 8 ¥ v OS> XHIE (+127~-128)
k brk & & DRUET F v X, 00h,08h,10h,18h,20h,28h,30h,38h
nn 16 €y FORIE. L REGT FLX

n 8 vy rBlE

b ¥y MAKGHOEME » F 2R RTE

NOT vy br2KREELET

Y, Ey bOOR%ZEDET

V3 ¥y POXORZED T T

A ¥y b AND 2 E D 2T

tmp —~—RHICELXFELET

SEEGE. I—ABETIny MR 2DODPNTHBIH0R
ERRERRILL R nk, TARESKRILL RHTT

ABAGETI7a vy 28R 2DO2HhnwTHEb0R
EREXEEA D LAV, THAREEN D> RKTT

H W d v~ 0me M2 UNNQ

Lo
"-

e
c-

R
<.4

=g
2!

1990 108 % 35 175



176

By rBhas
Y oS EVE flags Fa—F
S Z K¥,N C|76543210[HeX|bytesfcloens
dr,r’ rer’ se 00w o0l r 1 1|1
Idr,n r—n oo o8 00(00 r 110 2] 2
- o -—
1dx,[.h]] r—[.hl] e e 00w a0l r 110 1] 2
1d r,[.ix+-d] r[ix+d] eesecoftr011201DD[ 3 | 5
01 r 110
—d -
1dr,[.iy+d] re[iy+d] oeseeeirnnlolFD(3 [ 5
01 r 110
- d -
1d .hl],l' .h]]!-—l‘ e o000 o|01110 ¢ 1 2
1d [.ix+dj,r Jdx+d]er eeoseeef11011201DD[ 3 | B
01110 =
- d —
1d [iy+d],r [iy+d]er sesssommin|[FD[ 3 5
01110 ¢
—d —
1d u,u’ ue—u’ oo oo e|1011101{DD| 2 | 2
01 u w
ldv,v’ vy’ seoeee1111101({FD| 2 | 2
01 v ¥
ldu,n ue—n eeeseenioni1DD| 3| 3
00 u 110
—~ n -
ldv,n v+&n oo e oo o11111101|FD| 3 3
00 v 110
~— n -t
id [.hl],n [-hl]e—n oo o eeaefo0110110/36( 2| 3
— n —
ld[xx—i—d],n [1.x+d]o—n oo o0 af11011101/DD| 4 5
00110110 36
- d —
— n —
Id [.iy+d],n [iy+d]en seeeeenininFD[4 | 5
00110110| 36
- d —
Id.a,.i a—.d Ilowo et110t101({ED| 2 | 2
01010111 57
Id .a,.r ae.r 1100 of12101201{ED| 2 | 2
01011111 5F
Id .i,.a de—.a es oo ef11101101/ED| 2 | 2
01000111| 47
Id.r,.a T—.a oo oo eofinror101{ED| 2 | 2
01001111| 4F
1d.a,[.bc .a+.bc oo 000000001010 0A] 1| 2
1d .a,|.de .a—|.de oo oo ofooortorofIA] 1] 2
Id .a,[nn] a—[nn| oo ossesfoo111010[3A] 3| 4
— nn; —
+— nn, —
Id [.bc},.a .bef—.a e s oo 00000010021 | 2
1d[.de],.a .de[—.a e oo efoooto0te 121 [ 2
id[nn],.a [nnf—.a oo oofoot10010[32] 3 4
— nn; —
— nn, —

36
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UU[OUT|UTUTOTI]TUOOTIUTITITOITT
cj.bl. el d]l.e].R]. .8
u[ b .cT. .c_|axh[.axl .
v]. .¢ | .d 1 .e [ayblayl .8
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16 €7 rBmme

— nnp —

— nny —

——E=y7 &% OVE flags [AX=—F
S Z E%,N C|76543310/Hex| x

]dSS,l’ll‘l SS——nn @ a o 00 0000001
— nnp —

- nn) —

1d .ix,nn ixe—nn oo s 00 e11011101/DD
00100001| 21
— nny —
-Giny -

Id .iy,nn iye—nn oee oo e11111101FD
00100001| 21
= nn; ~
—nny —

1d .sp,.hl .sp—.hl eas e oo a|11111001| F9

1d.sp,.ix Spe—.ix o e 00 e|l1011101/DD
11111001 F9

Id.sp,.iy .sp—.dy e e o vea|11111108FD
11111001 F9

ldss,lnn] ssh¢—[nn+1] oo 0 o0 ol11101101 ED

ss;+—(nn] 0141011
+— nnp —
— ﬂﬂx -—p
1d .hl,[nn] he=[nn+1] oo o0 (00101010 2A
.1‘—[1‘[!‘1] — noy —
=~ nn, —
Id.ix,[nn] .ixhe[nn+1] s o0 se a11012200/DD
.ixl+([nn] 00101010 2A
— nop —
— nn; —
Idiy,[n?] .iyht—[nn+1] e o0 o(11111101 FD
Jdyle[nn| 00101010 2A
¢~ nnp —
— nn; -+
I Id [nn],ss nn+1]«ss; ee o o9 (11101101 ED
nn|—ss; 01460011
— anp —
— Dpy —
Id [nn],.hl nn+1[—.h e s s s aj00100010| 22
nn]«—.l — nn; —
~— nnk -
1d [nn],.ix on+1]«.ixh e e 090 «(11011201/DD
nn|e.ixl 00100010| 22
— DDy —*
— nny —
1d [nn],.iy nn+1]«.iyh e e eftinnin[FD
nnj+.iyl 00100010 22

[ JUUTUITIOTIT)
MAXE:OBMET)

178
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1990

RRoS

=—%=y7 s HIvE flags [A<X=—TF
S 2 H¥% N C|76543 210[Hex|syues|aoei
xch .de,.hl .de«.hl esoseoftrrzon(EB| 1| 1
xch .af,.af’ .afer.afl’ 111111[0c0o1000/08 (1] 1
xch [.sp],.hl  |le[spl;helspt]] eeessaitipoony B3| 1[5
xch -Sp ,.ix DdH[.Sp] oo o oo ef11011101{DD| 2 6
.ixhes[.sp+1] 11100011| E3
xch [spl,iy  |iylefsp] sseeeeuirnint(FD| 2 | 6
dyhe[.sp+1] 11100011| E3
xchx .beeor.be’;.des.de’;.hle.hP eeessajuiontonnDI| 1 [ 1
28y IBEGS
=—x=y7 SSHE flagg |[A<=—F
S Z H% N C[76543210[Hex|vytas|ctoex
pushqq [-sp—2]—qai[.sp—1]+—qqa oo oo ofllgg0101 1] 4
.Sp—.5p—2
push .ix [-sp—2]—.ix};[.sp—1]—.ixh sessesefironnn[DD[ 2 [ 5
.Sp+—.5p—2 11100101 ES
push.iy [.sp—2]«~iyL;[.sp—1]«.iyh essesonirrt1afFD[ 2| 5
.Sp+.Sp—2 11100101| E5
Pop qq qqr—[-spf;qqn—[.sp+1] e o0 a e o|l1qq0001 1]3
.Sp—.sp+2
pop .ix Jixl—[.sp];.ixhe[.sp-+1] eeeeoseftionolDD] 2] 4
.Spe.sp+2 11100001| E1
pop iy iyl—[.sp];.iyh—[sp+1] eoooeofirrtinn[FD[{ 2 [ 4
Spe.sp+2 11100001( E1
Hgﬁﬁg pop .af DEeIX fags X3 ~_TELLET
7wy P EEGS
=—E=y 7 FrEY 143 flags [#~a—F
S Z HE N C|76 543 210]Hex|bstes|ctoens
move [.de]—[.h]];.de—.de+1 ee0]0efu1101101{ED| 2 | 4
[.hl++],[.de++]|.hl—.bl+1;.bee.bc—1 <1 10100000 AO
move [-deJ—[.hl];.de—.de—1 ee0]0eu1101101/ED| 2 | 4
[-hl——],[.de—=]|.hl—.h1—1;.bc—.bc—1 .1 |10101000( A8
movem repeat;[.de]—[.hl];.de—.de+1 ee000et1201201(ED| 2 | 4
[-hl++],[.de++]|.bl—.hl+1;.bce—.be—1;until .be=0 10110000| BO
movem repeat;[.de]«—[.hl];.de.de—1 ee000ef1101201{ED| 2 | 4
[.hl——],[.de——]|.hl~.hl-1;.bce—.bc—1;until .be=0 10111000/ B8
a.be—1=0 DR 0 T Dfth 1
Tay 24 —F65
=—%=v7 S flagg |A~a—F
S Z HE, N C[76543 210[Hex|bytes|cr00x
cmp .a—[.hl];.hl—.hl+1 11111 ef11101101(/ED| 2| 4
.3,[.hl4++]|.bee—.be-1 .2 - [10100001] Al
cmp .a—[.hl];.hle.hl-1 11111 eft1101101/ED| 2| 4
.a,[.hl=—]|.be—.be~-1 a3t |10101001 A9
cropm repeat;.a—[.hlf;.hl—.hl+1 11111 eft1201200(ED| 2 [ 5
.a,[.hl++]|.bce—.bec—T;until .be=0or .a=[h)] | .2 « |10110001 Bl
cmpm repeat;.a—[.h];.hl—.hl-1 11111en101101(ED| 2| §
.a,[hl~—]|.bce—.bec—1;until .be=0 or .a=[hl] | «2 o [10111001 BY
-.be—1=0 DK 0 D1 1

w.a=[.hl] OB 1 £ 0ft 0

10R %
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I &%

40

=—%=y7 GREE flags [A~<a—F
S Z H% N C |78543210[HexX|brtesfctecx
add .a,r .a+—.a+T 111Vo[10000 ¢ 1|1
add .a,p .a+—.2+p 111vojuoniDD| 2| 2
10000 p
add .a,q .a+—.a+q 111volunno|FD|( 2| 2
10000 q
add .a,[.h]] .a—.a-+[.hl] 111Vo 10000110/ 86| 1 | 2
add .a,[.ix+d] [.a—.a+[ix+d] 111vo1[uon10DD[3 [ 5
10000110 86
— d —
add .3,[iy+d] [a—.a+[iy+d] 111vojimiaFD| 3| 5
10000110 86
= 4 =
add .a,n .ae.a+n 11t1vol|iiooosrofC6| 2| 2
addc.a,r .a+.a+r+c 1311Vvo o001 r 1(1
addc.a,p .a+—.a+p+cC {11voito11101/DD| 2 | 2
10001 p
addc.a,q .a—.a+q+C t11t1voirfi|FD| 2| 2
10001 q
addc.a,[hl] .a—.a+[hl]+c 111voIioo01110[8E[ 1 [ 2
addc.a,[ix+d] [.a—.a+[ix+d]+c 111vo|onnin(DD|[ 3| 5
10002110/ 8E
- d —
addc.a,[iy+d] [ae—.a+[iy+d]+c {t1ivoljnunnlFD| 3| 5
10001110| 8E
— d —
addc.a,n .a—.a+n+cC 111vot|nooe|CE| 2| 2
G a -y
addc.hl;ss .hl—.hl+ss+cC 111vo l[uot10{ED| 2 | 2
01 ¢ 1010
add .hlss .hle_hl+ss oo 760 001001 11
add .ix,pp ixe—.ix+pp e 700 [12011101[DD| 2 | 2
00 551001
add .iy,rr Ay —.dy—+rr ev7e0t11an101{FD| 2 [ 2
00 11001
inc r re-r4-1 1311VO0e00r 100 1)1
inc p p—p+1 1t1ivoer1011101DD| 2 [ 2
00 » 100
inc q q—q+1 111voeftiininFD[ 2| 2
00 q 100
inc [.hl] ] —[hI]+1 1I11Vo0efoo1t0100/34| 1 | 4
inc [ix+d] Lix+d]—[ix+d]+1 111voenomiaa|DD[ 3| 7
00110100 34
— d =
inc [iy+d]  [[iy+d]—[iy+d]+1 111vosununa|FD[3 ] 7
00110100| 34
— d =
inc ss ss+—ss+1 e o090 0[00.0011 1ra
inc .ix Axe—.ix+1 eeo oo ef1101120:(DD| 2 | 2
00100011 23
inc .iy dye—.iy+1 eesovacfniniiolFDf 2| 2
00100011| 23
[ JO0JOTI0]L
ss|.bc].del.hll.sp
P,br del.1x Sp|
rr|.bc].del.iy].sp!

D/TUM



1990

U0U[UOT[UI0[OIIIOUIUIIIOMITT
D) | .ixh[.odl
| yhiiyl
10R 5
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BHSS
Z—%=y 7 S B flags [F~<=—F
S Z H%, N C|76543210[HeX|vysesfcroass
sub .a,r .a+.a~T 111Vl lo010 ¢ 1 (1
sub .a,p .a—.a—p 111v:noanaDD[ 2| 2
10010 p
sub .a,q a—.a-q t1ivitmninFD| 2 | 2
10010 q
sub .a,[.h]] .a—.a—[.hl] 111Vv1tfo010110/96 (1 [ 2
sub .a,[.ix+d] [a+—.a—[ix+d] 11tvijuoninDD| 3 |5
10010110( 96
— d —
sub .a,[iy+d] [a—.a~[iy+d] 1t1varifmmmoa|FD[3 | 5
10010110 96
- d —
sub .a,n .a+—.a—n 111Vv1tluolo10{D6| 2 | 2
L n —
subc.a,r a+—.a—T—C 111V 10011 ¢ 11
ubc.a,p .a+.a—p—C t111vignomnaDD| 2| 2
lS 10011 p
ubc.a,q .a+.a—q—C 1t1vitunne|FD| 2| 2
10011 q
subc.a,[.hl] a—.a—[hl]-c 111vithoonno/9E[ 1] 2
subc.a,[ix+d] [a—.a—~[ix+d]-c $r11vetfuonDD| 3 | 5
10011110 9E
— d —
subc.a,[iy+d] [a~.a=[iy+d]-c 111viijunnnfFD(3 | 5
10011110/ 9B
— d -
subc.a,n .a+—.a—-n—C 111viihionnnso|/DEf 2 [ 2
— n —
subc.hl,ss .hle—.hl-ss—c 111viihineninn|ED| 2 | 2
01..0010
decr re-r—1 1I11V1ef00 ¢ 101 1|1
dec p p—p—1 111vi1eioinolDD| 2 | 2
00 p 101
dec q q—q—1 111vieninun|FD| 2 | 2
00 q 101
dec [.h]] .hi] [ hl]-1 111V1eloorro101f35(1 [ 4
dec [.ix-+d] Jxtdfe-[ix+d]—~1 111vi1enonminn|DD[3 [ 7
00110101| 35
— d -
dec [iy+d] [ty+d]—[iy+d]-1 111viemumnFD[ 3| 7
00110101| 35
— d —
dec ss SS—388—1 o060 0 0[001011 1] 1
dec .ix Axe—.ix—1 oo s 00 e|l1011101|DD| 2 2
00101011 2B
dec .iy dye—.iy—1 eesssesninnnn|FD| 2 | 2
00101011 2B
42 DATUM



1990

RETR A AR

=—%=y7 W EITE flags [A#<=—F
S Z H¥ N C[76543 210/HexX|vytes|ctoeks
and .a,r .ae.aAr 1371PO0O0[10100 ¢ 11
and .a,p .ae.aAp 111P00[11011201)DD| 2 | 2
10100 p
and .a,q .a+.aAq t1i1PrPoofu11n1103(FD| 2 | 2
10100 q
and .a,[.h]] .a—.aAl.hl] 111Poo(10100110/A6[ 1 [ 2
and .a,[ix+d] |ae.aAlix+d] I11Po00fu10111201/DD[ 3 [ §
10100110| A6
— d —
and .3,[.iy+d] [ae—.aALiy+d] t11ro0o0t1101|FD| 3 [ 5
10100110 A6
—_d =
and .a,n .a—.aAn I11Po0o0t100130/ E6( 2 | 2
N
or .a,r .a+-.avr 110P00[10110 r 1(1
or .a,p .a¢.aVp Jl1orPoofzon101|/DD| 2 | 2
10110 p
or .a,q .a+—.aVvq T10P0011111101(FD| 2 | 2
10110 q
or .a,[hl| .a—.aV[.h] 110Po0ofio210110[B6[ 1 | 2
or .a,lix+d] [a~.aV[ix+d] 110Po00[1011101/DD| 3 | 5
10110110 B6
- d =
or .a,[iy+d] [a—.aV[iy-+d] I11oroofnmilFD[3 | 5
10110110 B6
— d —
or .an .a+.avn 110P0O(11210110/F6| 2 | 2
— n —
XOr .a,r .ae.a¥r 110POO[10101 ¢ 1|1
XOr .a,p .ae.a¥p 11o0Po0oc(o11101(DD| 2 | 2
10101 p
XOr .2,q .a+.a¥q T10P00(111m100(FD| 2 [ 2
10101 q
xor .a,[.hl] .a+.a¥[.hl] 131oPoofiot01110{AE[ 1 | 2
xor .a,[ix+d] [a—.a¥[ix+d] 11o0rPo00120012203DD| 3 [ 5
10101110/ AE
—_d -
xor .a,[iy+d] [a—.a¥[iy+d] 11o0Pooitmi|FD[3 [ 5
10101110{AE
-— d —
XOT .2,n .a+.a¥n 110Po0o0 11101110/ EE| 2 [ 2
— n —
cmp .a,r .a—-T 111 I|10111 = 111
cmp.3,p .a—p 111 1[11611101DD| 2 | 2
10111 p
cmp.a,q .a—q 111ve e FD| 2| 2
10111 q
cmp.a,[.hl] .a—[.h]| 111V gjioanaoBE[ 1] 2
cmp.a,[.ix+d] [a—[ix+d] 111v:1fiao1110a[DD[ 3| 5
10111110( BE
— d —
cmp.a,[iy+d] [a—[iy+d] 111vytjunn[FD[3 [ 5
10111110 BE
—d —
cmp.a,n a—-n 11tviifimiunoFE| 2| 2
— n -

10/ %
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T

=—€=v7

S RMIE

flags
S ZHY%NC

F~_Xa—F§

78543210

Hex|

bytes

clocks

mulub .a,r

hle-.asr

0Je0el

11101101
11 r 001

ED

2

14

muluw .hl,ss

.de:.hle . hlxss

0fe0e}

11101101
11 0011

ED

2

36

mulub Tk r 25.b,.c,.d,.e DEDINEBWERREI N E LA
muluw Tt ss #5.be,.sp DERELIS RBIVESRIEE L E A

vy MRVEmS

===y 7

B HIVE

flags
S ZHYNC

Fa—F

76543210

Hex

bytes

bitb,r

z2—NOT rq)

7711200

11001011
01 b r

CB

Bitb,[ 0]

z+NOT [.hl]s)

711700

11001011
01 b 110

CB

bitb,[ix+d]

z—NOT [.ix+d](b)

711120

11011101
11001011
—-d -

01 b 110

DD
CB

Bitb,[iy+d]

2~NOT [iy+d](»

9

—
-
-~
o
.

11111101
11001011
— d —

01 b 110

¥D
CB

setb,r

r{v)+—1

»
e
3
®
3
°

11001011
11 b =

CB

set b,[.hl]

[.hl](s;«—l

11001011
11 b 110

CB

set b,[.ix+d]

[ix+dJisye—1

11011101
11001011
— d =

11 b 110

DD
CB

setb,[.iy+d]

[y+d]ye1

°
°
.
-
°
.

11111101
11001011
—- d —

11 b 110

FD
CB

clrb,r

risy—0

3
.
L]
-
[
*

11001011
10b =

CB

clr b,[.h]]

[h]]¢s) 0

.
.
-
-
-
L]

11001011
10 b 110

CB

clr b, [.ix+d]

[ix+d]csy 0

L]
.
.
-
°
L

11011101
11001011
—a —

10 b 110

DD
CB

cIr b, [iy+d]

[.iy+d](s) —0

11111101
11001011

-d -

10 b 110

FD
CB

184
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1990

=74 + &S

——x=y7 S EIVE flags [F_=—F
S Z H%,N C 76543210[Hex lock
rola Cé—.a(1);.2.a%2;.a{0)+—C ee0e0ffo00001n1|07 1] 1
rora Cé—.a(0);.a¢+—.a/2;.a(r¢C ee0e0Jlooco1211/0F| 1] 1
rolca tmp—C;C—.8(7}}.8¢—.3%2;.3({0)¢—trop |o ¢ 0 ¢ 0 J|00010121| 17| 1 | 1
rorca tmp—C;C—.a(0}}.8¢—.a/2;.a{1)—tmp |e 0 0 0 0 J[po021111[1F [ 1 [ 1
rol t CeI{n 11oPo t|iico1onn|CB| 2 [ 2
rer*2;r(0)C 00000 r
rol [.hl] c—[.hl](n 110Po0 I(12001011/CB| 2 | 5
{.h1) —[.hi]*2;[.h]]¢0y—c 00000110( 06
rol [ix+d] [ce[ix+djn 1lopoffuomnfDD| 4| 7
(ix+d)—[.ix+d]}+2 11001011(CB
[-ix+d](oy¢—cC - d -
00000110| 06
rol [iy+d] [c—[iy+d]in 11o0p0 1 [utn1l|FD[ 4 [ 7
[iy+d]e[iy+d]+2 11001011{CB
[iy+d]ca+cC —d -
00000110| 06
Ior T Cé¢—T(0) 110Po0 I[11001012/CB| 2 | 2
rer1/2;r(1C 00001 =«
ror [.hi] c+[.hf¢o) t10pPo0I11001013[CB[ 2 5
[l —[.h]/2;[ W)y e—c 00001110| 0K
ror [ix+d] [ce[ix+d]o) 11orogfuon0DD[ 4] 7
[ix+d])[.ix+d]/2 11001011|CB
[ix+d]inec - d =
oooo1110| 0E
ror [iy+d] [c—[iy+d]io 110po0 I[111ns0a(FD[ 4 [ 7
[iy+d]e—[iy+d]/2 11001011|CB
[iy+d]ine—c —-d =
[oooo1110| O
rolc r tmp¢—C;C+—T{(r) 11o0Po0 ft1000011(CB| 2 | 2
r—T*2;T{0)+tmp 00010 ¢
rolc [.h]] tmp—C;C—[.hl[¢n t110Po0 1[11001011|/CB| 2 [ §
[-h)e—[.h1]*2;[.hd (o3 +—tmp 00010110| 16
rolc [.ix-+d] tmp¢—C 110p0 7 11o12201|DD| 4 | 7
ce[ix+d]n 1100101:|CB
ixtd] e [ix+d]#2 - -
Lix4d] o) —tmp 00010110| 16
rol¢ [iy+d] [tmpe—cC 11o0PoImnmnFD|[ 4| 7
' c+—[iy+d]n 11001011|{CB
dy+d]—[dy-+d]«2 -4 -
Ay +d]{ey —tmp 00010110| 16
rorc r toap —CjC+T (0} T10Po0 I|11001011{CB| 2| 2
r41/2;r(r) ~tmp 00011 r
rorc [h]] tmp & C;C—[.bl(0) 110Po0 I[t1001012{CB[ 2| §
(bl —[.h1}/2;[.hl) () ¢—temp 00011110 1E
rorc [ix+d] [|tmp—C 110Po011011101(DD| 4 | 7
Co—[.ix+d] o) 11001011{CB
Ax+d] (1) ¢—tmp 00011110/ 1E
rorc [iy+d] [tmp+—cC 110P0 I|n1iosFD[ 4] 7
ce[dy+d](o) 11001011{CB
Ady+d]e[iy+d]/2 - d -
Ay+d|(7)+—tmp coo11110 1E
rold [.hl] tmp¢—.a(0.3);.3(0..9) — . W[ e..7) t1oPosf11101201(ED| 2 | 5
[-hl]¢e.ry—[-h)¢0..23;[.hl] to..8) = tmp 11101111| 6F
rord [.hl] tmpé—.3(0..3};.370..3) ¢ [.Hl]o..3) 11o0Po0e1101201(ED[ 2 [ 5
[.h]](o..:)‘—[.hj]((..7);l.h1]((..7)0—tmp 11100111| 67

107 5
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186

V7 e
——x=97 BEEE flags |A~<=—F
S Z B%,N C[76543210[Hex|sr x
shl r C—I(7) J10Po I|11001011/CB| 2
shla re—I¥*2 00100 ¢
shl [.h]] c+—[.hlj(n) T10Po0 r|11001011/CB| 2
shla [hi]—[.hl]*2 00100110 26
shl [ix+d] c[ix+d]n 11oPo 1[11011101)/DD| 4
shla [ix+d] e [ix+d]*2 11001011| CB
- d =
00100110 26
shl [.iy-+d] ce[iy+dfin 11opo |10 FD| 4
shla [iy+d]e[iy+d]*2 11001012|CB
- d =
00100110 26
shr r CT{0) 1toro t|noo1on|CB| 2
re—r/2 00111 r
shr [.hi] G [.hl](0) 110Po0 [12001011/CB[ 2
[.h}]«[.h1]/2 oo111110| 3E
shr [ix+d] C+[ix+d]10) 110Ppo0 [[rao11101{DD] 4
[ix+d])e—[ix+d]/2 11001011|CB
— d —
oo111110| 3E
shr [iy+d] c[iy+d[io t1oPro t|uirt01|FD| 4
[iy+d]—[iy+d]/2 11001011/ CB
- d —
co111110| 3B
shrar tmp—T(7);C¢—T(0) 110Po0 J|11001011{CB| 2
rer/2;r(z)¢+tmp 00101 r
shra [.hl] tmp — [.bI] (n3;C—[ 1] () 110P0 [[|11001012{CB}| 2
[hl]—[.h1)/2;[.hl]¢7y —tmp 00101110 2E
shra [.ix-+d] trap—[.ix+d[(7) 11opPo I[it011101{DD| 4
c—[ix+d]¢0) 11d01011|CB
ixhd] e [dix+d]/2 -d -
Ax4d](7) e—tmp 00101110/ 2E
shra[.iy-+d] tmp—[.iy+d[(n 11o0pPo0 t11111101|FD| 4
ce—[.iy+d]co) 11001011/ CB
dy+dje[iy+d]/2 oA =
Ady+d] 7y —tmp 00101110| 2B

shl ff & shla @ISR E o K RILHHRDOTH T v FRE—TTF

46
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SRS
=—X=g2 S 73 flags |[A<=—F
S 2 H%,N C|[76 543210/ HeX|bytee/crects
br nn .pc—nn oo o eesf12000011{C3| 3 | 3
~— nnp —
— nn) —
bnz nn if z=0 o s o o0 o11000010(C2| 3 | 3
.pc—nn — ang —
— nn) —
bz nn if z=1 o0 osof1001010)CA| 3 | 3
-pC—nn — nnp —
— any =
bnc nn if c=0 oo 000 ef11010010/D2| 3 | 3
.pc+—nn — nn; —
~ nn, —
bc nn if ¢=1 oo o e ol11011010(DA[ 3 | 3
.pc—nn ~— nnp —
~ nn) —
bpo nn if %,=0 eeooesfir100000 B2 3 | 3
-pc+—nn — nn; —+
— nny —
bpe nn if %=1 oo o oo e11101010 EA| 3 | 3
pC+—nn — on; —
~ nn, —
bp nn if s=0 » o0 ceoft1110000 F2| 3 | 3
.pCenn ~ nm; —
~— nny, —
bm nn if s=1 eoooeel1111010|FA| 3 | 3
‘ .pCc+—nn — nn; —
| = noy —*
br [.hl .pc+|.hl eesssefrrr01001f EG| 1 | 1
br [.ix .pe—[.ix ee s ese(2012101DD| 2 [ 2
11101001 E9
br [iy] .pc—[.iy] seseeennnn|FD| 2| 2
11101001| E9
ishort .pc+.pc+e oo s e ol00011000 18| 2 | 3
br e ——2m
short if z=0 o s 0 00 0[001000000 20| 2 | 2
bnz e .pc+—.pcte —e—2 - 3
short if z=1 oo 0 a0 o[00101000 28 | 2 | 2
bz e .pc—.pc+e —e—2 3
short if c=0 o s 0 00 000110000030 | 2 | 2
bnc e .pce—.pct+e —e—1— 3
short if c=1 oo v oo ef00111000038 | 2 | 2
bc e .pc—.pcte —e—2— 3
dbnze Jbe—.b—1;if .b#0 e o oo o|00010000 10| 2 | 2
.pc+.pc+e —e=2—

190 10R% 47 187



188

a—AfS
=—x=47 &S mVE flags FRa—F
S Z H¥, N C[16 543 210[Hex|syicefitocrs
call nn [.sp—2]«—.pcs;[.sp—1]«.pea seseeafu1001102({CD| 3 | 5
.Sp+—.Sp—2;.pC+—nn ~ on; —
— nny =
call nz,nn if z=0 oo o o11000100C4| 3 | 3
[:sp—2]«.pc;[.sp—1]«.peca — nn; — 5
.Sp+—.Sp—2;.pCc+nn — oy —
call z,nn if z=1 oo o0 ¢[11001200CC[ 3 | 3
[-sp—2]+.pei;[.sp—1])+.pca — nnp — 5
Sp+—.Sp—2;.pc+nn —nny —
callnc,nn if c=0 oo aesfito10100 D4 3| 3
[:sp—2]+~.pci;{.sp—1]+—.peca — ooy — 5
.Sp+—.Sp—2;.pCc+nn — nay ~—*
call ¢,nn if c=1 ee e aoo(11011100(DC| 3 | 3
[.sp—2]«.pci;[.sp—1]¢.pecn — an; — 5
Spe.Sp—2;.pc+nn — onp ~
call po,nn if »,=0 oo eo (11100200 E4| 3 | 3
(-sp—2]—.pcs;[.sp—1]+.pca —an; = 5
.Spe—.Sp—2;.pc+nn — nag —
call pe,nn if %=1 ses ¢oo|11101100(EC[ 3 | 3
[.sp—2]«.pci;[.sp—1)¢.pca — oy — 5
.Spe—.Sp—~2;.pcenn — any -
call p,nn if s=0 seeseaol11110100 F4[ 3 | 3
[.sp~2]+.pe;[.sp—1]—.pca — By — 5
.Sp—.Sp—2;.pc—nn — any —
call m,nn if s=1 eeooaeoftlliiogFC| 3| 3
[.sp—2]‘—.pc,;[.sp—l.]«—.pch — nng —+ 5
Spe—.Sp—2;.pc—nn — nay —
ret .pci+—[.sp);.pca—[.sp+1];.5p—.5p+2[e o o o ¢ o]12001001]CI[ 1 | 3
ret nz if z=0 oo o eeof121000000CO[1 |1
-pCi—[.sp);.pcn—[.sp+1];.sp—.sp+2 3
ret z if z=1 oo e e (110010000 C8| 1 | 1
.per—|[-spl;.pea+—[.sp+1);.sp—.sp+2 3
ret nc if c=0 e e ee af11010000 D0 1 1
.pci—|.sp);-pen+—[.sp+1];.sp+.sp+2 3
ret ¢ if c=1 soo oo eftr011000 D81 | 1
.p¢r+{.spl;.pcy—[.sp+1};.spe—.sp+2 3
ret po if %,=0 sesoeeot1to0000 EO[ 1 [ 1
.pcre—[.spl;-pcae—[.sp+1};.sp—.sp+2 3
ret pe if %=1 seoeeecfir101000( E8| 1| 1
.pcr—.sp|;-pca+[.sp+1};.sp—.sp+2 3
ret p if s=0 eeo aeaoftr110000FO[ 1 | L
.pci—[.sp);.pcn+[.sp+1];.sp—.sp+2 3
ret m if s=1 eeoseoftrrr1000 F8[ 1| 1
-per+~(.sp};.pca—{.sp+1];.5p—.sp+2 3
reti interrupt return ee s esaftr101101{ED| 2 | 5
01001101/ 4D
etn Non Maskable Interrupt return seo oo o(1110110:(ED| 2 [ §
01000101| 45
brk k [.Sp—2]k—.pc,;[.sp—llé—.pch o6 v o0 8|llx/e11d 1] 4
.Sp+—.Sp—2;.pcr+k;.pcy—0

48
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AHA S
——%=y7 S BIvE flags |[FAXa—F
S Z K% N C[76543210/Hex]bytes]ctocx
in .8,[1]] .a*——[n] ee oo eftionnonDB[ 2 [ 3
— n —
in 1,[.q r—][.c] 110Po0 «f11101201{ED| 2 | 3
o1 ¢ 000
in .f[.c] [ 110Po0 ef11101101{ED| 2 | 3
01110000| 70
in [B)]«[.c];.be—.b—1 71111 ei1201101ED| 2 | 4
[-hl+++],[.¢]|-hle—.hl+1 - 10i00010| A2
in [W]~[.c];.b—Db-1 711171 e¢11101100)ED| 2 | 4
[.h1——],[.c}|.hl.h]-1 “ 10101010{AA
inm repeat;[.hl]—[.c[;.b—.b-1 717171 ef11100101(ED| 2 | 4
[hl++],[.¢]|.hle—hl+1;until .b=0 10110010 B2 3
inm repeat;[.hl]—[.c[;.b+—.b—1 711171 e[11101200ED[ 2] 4
{-h1——],[.c]| hl~.hi—1;until .b=0 10111010| BA 3
out [n],.a [n]¢-.2 eeeoenf1100012{D3| 2| 3
— n —
out [.c],r [-cJe~r seososoftrronros[ED[ 2] 3
01 r 001
out [-c]—[-hl];.be—.b—1 71111 et1100201ED| 2 | 4
[-c],[-hl++].hle hi41 ot 10100011| A3
out [-c]—[-hl];.b—.b-1 7117111200201 ED| 2 | 4
[.c],[.hl—=]|.hl—.h1-1 -1 10101011|AB
outm repeat;[.c[—[.hl];.b—.b—1 71711e[11102201/ED| 2 | 4
[.¢],[-h14-+]|-hle.hl+1;until .b=0 10110011| B3 3
outm repeat;[.c[—[.bl];.b—.b—1 71111ef11101201(ED| 2 | 4
[.c],[.hl—~]|.hle.hi—1;until .b=0 10111011| BB 3

.b—1=0 DK 1 fthtx 0

in f[c] R VEREBRTFE— VORBICI 5 TT7 772 BRLIXTTCEORARY CIC b

MINEEA
CPU HE& S
=—x=y7 S Bk flags |A<=a—F
S Z H¥,N C[76543210[Hex|brtectocx
adj .a adjust to decimal 111Pef00100122{27 | 1| 1
not .a .a—NOT .a eeleleloorpninn2F| 1| 1
neg .a .aeNOT .a+1 111V tfuorelED[ 2] 2
01000100( 44
notc c—NOT ¢ ee?e0 ffoo1nany3F| 1|1
setc ce1 e00¢01(00110113( 37| 1| 1
nop NO operation e o900 0[00000000/ 001 |1
halt HALT soo0o0eef01120120/76| 1 | 2
di IFF~0 seooeefi1110001 F3| 1| 2
el [FF+«1 eeossoftrrrtont|FB( 1| 1
im 0 interrupt mode 0 es oo efinr01101|EDf 2 [ 3
01000110 46
im 1 interrupt mode 1 ee oo o11101101{ED| 2 | 3
01010110/ 56
im 2 interrupt mode 2 esenveo(11101201/ED| 2 | 3
o01011110| 5E
10R% 49
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XTALO
(INPUT)

VCLK

SYSCLK

XTALO

RESET
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 PHO, PH1, PH2 | PH3

figl Clo

FRRR

ORhThnE

ck Timing

TeX

RESET

fig2 Reset Timing
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no wait cycle H

1 vait cycle

PH2

XTALO

K
syscL®

PHO .

21

3

PHY .

vait cyclse

AVAVAVAY
/N

c
=

~n

AO_Als
(outPuT)

VALID

VALI1ID

M/gﬁﬁ
(ﬁﬁ)
51

2,06) i 1,(3)

o

2,(8)

—
TORQ
I
(MEMRQ)
g2

ACCSTB

=3
o

RAS
CAS _J/
6 s 6 5 6,
-(91 “— “ :
2 ®p / J ; 1
£ i 126} 27 26 § 27
i Do-D7 YALID \ { VALID i
S| oweury i ¥ b }
3
N LI
Sowr
5 25
«| Do~ D7 L
> OUT DATA OUT DATA
(0UTPUT) q >_
DRAM 5
(IRPUT)
Lo o 50 i51, 50
\
1//////// |
/] \ . /
E1 1072%208ak () £HW3
B2 1072kxApHAomaE ) &¢ALS
figd-1 SRAM,ROM, 10 Read or Write Cycle
1930 108% 191



XTALO

SYSCLK

MEMRAQ

rage breakick?d

1 waitAd no wait

FHOS PH1] PH2] PH3 iTeX

AN —

HLUUUNYTL

30 31 ,32 33
I
COL ADD

DAO—-DA10 q i rov aoo ){ COL ADD @ doL ApD

11

> 34 35

12 38

L
4

/"\

10 ¢ 9 10 10
=P
i f

14 13 14 39 14

(‘)] le—>
: ] [T
of| ¢cas —/T
: X VLT
e 6 S 7
< 6 is
= 1
PR [— :
o | RD /T; i /'I ’—\
o | | tor i

26127
~ 3
< — H— i
m\ po-D7 { vaL1D (vaL1o }-{} KV_A_LID
= (aweurTy  —— — ]
15 TRET P 16
P <> I S P
- _
< 3 7 8
« “’]
m —————
o WR
o — 1
= 24 "_> 36 37 25
& A 25 < . e
= + = I H
= DO-D7 ———— OUT DATA x 0UT DATA 0UT DATA ; @——/
= (OUTPUT) = ] = b :
= ¥
DRAM 4‘ = 1
(INPUT)
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figd-2 DRAM Read or Write
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PHO i PH1 | PH2 {PH3

§1z 11 12

15
=

1
MEMRAQ / 1
i

w
o
o

ACCSTHB (HISH) (HIBH)
72

TEST2
(OTHER® AN -

[&] RASO~RAS3¥TART

figd-3 Refresh Cycle
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§PHO ,PH1 . PH2 ,PH3 §

SYSCLK ———J/r______\\______E//———_——ﬂ\\__q
: : e

=

INT
(INPUT) N

s4f 55
= TN

A

68§ 69
INTMP (#E1) T QN ?

AL

MEMR Q _ﬁé

I ORAQ

L CHigh)

ACCSTB

4
61
10

26:27

po-D7 HVALIDH

(INPUT)

72 73

\

TEST?2 \
(OTHER®A) p —

. - D0-D7 = Restart Code (nodal)
#® 1 COBENINTMPLR, mode ONH pD0O-D7 = Int Vector Lov Address (mode2)

figd-4 loterrupt ModeO or Mode 2
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ﬁiz

Téyl_t

TLL]_I:

ﬁ_i‘:.

PHO PH1 PH2 PH3
gseve |\ \ [\ L
6& 60
: -
FUSRES \F o /1
. 61
62
TUSACK | .
64
—>
| FLOAT
A0-A1S i}
(0UTPUT)
65 65
- FLOAT
A13-MA23 > f
(0UTPUT) 4
66
h—>
L FLOAT
po-p7 TRV VUV A TUUV L VL VY 0
O A A A A A A A 0 A Y 1B
67
\—
MEMRQ. >
I\ORQ\ = PI‘ILOAT
RD. W R
B ¥R, y ¢
ACCsTB
72
l—){
TESTz 1
(OTHER)

199 1083

figd-5 Bus Request/Acknowledge Cycle




vait cycle

EPHO: PRI PH2: PH3 |

A13-~A15 [&] VALID
(QUTPUT)

MA13-MA23 VALID
(INPUT)

41

DAO—-DA1O

n
—
iy

CAS

<e1
/|

DRAM :
(INPUT)

ANGH - MABUSDIR=Low

[E] :A13-A15»XF{LTS3LR80O0OABTPAGE BREAKMHETD.
SN2, DRAM=HighoBERWAITESOHK»2»bHs V.

wait cycledx]lHIEWS

fig3—8 External Address Mode (DBAM ACCESS@%%)
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9%
MEMR Q L /_\
(TORQ) :

ACCSTEB

-9 0

AO—-A1S
(OUTPUT)

b

VALID

DO-D7

OUTPUT

WAIT

SYSCLK

RAS

CAS

A Ve i RV AU Ve
[(W.ﬁE) ___J 103 \l /__—\___/_——]

100

DRAM g ¥ % \ % ]

)

ACCSTB

figd-8 ACCSTBLRENGSORE (2)
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NMI

XTALO

SYSCLK

XTALO J

SYSCLK

FTREN

SYSCLK

REFEN \

198

N

T\

—

70

PHO PH! PH2 PH3
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55

—

!

iPHO PHI PH2 PH3;

o

82

H

/N \_/

PHO PH1 PH2 PH3 |

" \
e AL

figd-9 tof
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sysCLK

(INPUT)

s0-A1S X { STABLE X

(IRPUT)

4aAl13-MA23 X i STABLE ; ><

XTALO
6 TeX : Xtal Cyclg Time
P |
ERAS \ f
(INPUT) y
? 8
—
RAS \ AL
: {

4

§ S 16
DAO—DA]Og 7 | : :
H ROV¥ ADD : COL ADD H

XENRQ = Hi-Z—Wg
10RQ = Hi=-2Z :

o = Hi-Z
¥ = Hi-
R =Hi-z

ACCSTB = Hi-Z
D0-07 = Hi-z
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