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5 nFaREA
5.1 TR
=:Low active
100p | Pin Name PinNo | I,/ O | state | Function

*RESET 76 I 2 RESET
XTALO 87 1 2 XTAL input ~ MCK input (MCK=28.63636MHz)
XTALL 66 O 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 0 2 machine cycle 1
*BUSREQ 91 I 2 BUS request
*BUSACK 82 0 2 BUS acknowledge
*TBST?2 77 0] 2 test pin
*TEST3 88| I 2 | test pin

12 | FTREN 89 I 2 fast transfer enable
*REFEN 87 | 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 G 3 memory access request command
*IORQ 58 e} 3 io access request command
*RD 57 0 3 read enable
*WR 56 0 3 write enable
*ACCSTB 55 0 3 access strobe
*RAS0 64 0 2 (DRAM) RASO(row address strobe)
*RAS1 63 0 2 (DRAM) RASI(row address strobe)
*RAS2 62| O 2 | (DRAM) RAS2(row address strobe)
*RAS3 61 0 2 (DRAM) RAS3(row address strobe)

15 | *CAS 60 0 2 (DRAM) CAS(column address strobe)
*NMI 9 1 2 NMI(non maskable interrupt)
*INT 1 1 2 interrupt
*NINT1 2 1 2 new interrupt 1
*NINT2 3 1 2 new interrupt 2
*NINT3 4 1 2 new interrupt 3
*NINT4 5 I 2 new interrupt 4
*NINTS 6 I 2 new interrupt 5
*NINT6 7 I 2 new interrupt 6
*NINT7? 8 I 2 new interrupi 7

10 | *INTMP 78 0 2 enable MAPO’, int sequence
D7 9|10 3 data bus 7
D6 88| 1/0 3 data bus 6
D5 7 |1,/0 3 data bus 5
D4 86 | 1,70 3 data bus 4
D3 85 11,70 3 data bus 3
D2 94 {170 3 data bus 2
D1 3 /1/0 3 data bus 1

8 | DO 92 1/0 3 data bus 0
144 5 D/1Tum 1990

Pt

1085

16

11

11

i1

Als 53 | 1,70 | 38 | address bus 15, memory configuration data 1
Ald 52 | 1,70 | 3 | address bus 14, memory configuration data 0
Al3 5. 11,01 3 | address bus 13

Al2 50 [ I,70 | 3| address bus 12

All 49 1 1,70 | 3 | address bus 11

Al0 48 | 1,70 | 3 | address bus 10

A9 47 | 1,70 | 3 | address bus 9

A8 46 | 1,70 | 3 | address bus 8

A7 44 | 1,/0 | 3 | address bus 7

A6 43 | 1/0 | 3 | address bus 6

A5 42 11,0 | 3| addressbus 5

Ad 41 | 1,0 | 3 | address bus 4

A3 39 | 1,0 | 3| address bus 3

A2 38 | 1./0 | 3| address bus 2

Al 37 |10 | 3| address bus 1

AD 36 | 1,70 | 3 | addtess bus G

MA23 22 | 1,/0 ] 3 | mapper address bus 23

MA22 21 | 1,70 | 3 | mapper address bus 22

MA21 20 | 1./ 0 | 3 | mapper address bus 21

MA20 19 | I,70 | 3 | mapper address bus 20

MA19 18 | 1,/ 0 | 3 | mapper address bus 19

MA18 17 | I,/ 0 | 3 | mapper address bus 18

MAILT 16 | 1,/ 0 | 3 | mapper address bus 17

MA16 15 11,70 | 3 | mapper address bus 16

MA15 14 | I/0 | 3 | mapper address bus 15

MAl4 13 | 1,/0 | 3 | mapper address bus 14

MA13 12 | 1./ 0 | 3 | mapper address bus 13

DA10 34 o} 2 | DRAM address bus MA20 / MA21
DA9 33 0] 2 | DRAM address bus MA18 ~ MA1S
DAS 32 0 2 | DRAM address bus MA16 ,” MA17
DAT 31 0 2 | DRAM address bus A7 / MA15
DAG 30 0 2 | DRAM address bus A6 / MAl14
DA3 29 0 2 | DRAM address bus A5 / MA13
DA4 28 0 2 | DRAM address bus A4 ~ A12
DA3 27 o] 2 | DRAM address bus A3 /7 All
DA2 26 0 2 | DRAM address bus A2 ~ A10
DAl 25 0 2 | DRAM address bus Al 7 A9

DAO 24 0 2 | DRAM address bus AQ / A8
*CSREG 10 I 2 | chip select of 1,/ O address / data register
*DMARQO | 83 I 2 | DMA request #0

*DMARQ1 | 84 I 2 | DMA request # 1

*DACKO 85 O 2 | DMA acknowledge # 0

*DACK1 86 0 2 | DMA acknowledge # 1

*LOP 79 0 2 | DMA end of process

VDD 40 I - | +5V

VDD 65 I - | +5V

VDD 90 I - | 45V

V8§ 11 I ~ 1 GND

VSS 23 I - |{ GND

V8Ss 35 I - | GND

Vvss 45 I - | GND

VS§Ss 54 I - { GND

VS8 68 I - | GND

VSS 81 1 - | GND

V&S 100 I - | GND
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5.2 i FHEEEHBA *k RD (O0,3state) A=V EhlI/ 0wkl TREAD Eke— Fob3
T ERTHEAES,

521 AEYI/0 72X A25—T=24R
(EfEIC ik TWRITE Esk=— FEUSL ©H 5 C L 257

— 8}:"‘ }‘ d—y)“zo

D7-0 1/ 0, 3 state) 9 Sﬁlf{fﬂr . RESET=Low ¥ 7t BUSACK =Low D ¥ A4 f v

A15-0 (1,/0,3state) 16 E» b7 FLANR, Xy AR R B

A15-14 12 R800 ICEMEE N5 DRAM @ X 4 7 #7R 3 {# & LTRESET # % WR (0,3 state) A% WCH‘I/O e LT WRITE B Fohe

Low # b High Kb b#ofc k X KHEABEN D, ¢ kT m I EE

configdatal  configdata 0 {EFF 5 DRAM type RESET = Low % 71t BUSACK =Low D & ¥~ 4 4 ¥

(=A15) (=A14) . B2y 2L R By ;

Low Low 64k X 4bit K ACCSTB (0 ,3state) A€VT27%XEiR]l/OF727xxXBE0o77%XX} ?

Low High 256k X 4bit S |

High Low 1M X 4bit RESET = Low ¥ /1t BUSACK = Low D & ¥~ A4 4 v |

High High 4M><4bit E_ﬁyz:&ﬁg&fx%o \;

AAEHAOTVEL K RAS0-3 (O, 2 state) DRAM kX3 % RASFE, ’
KOWFRrOBE, ASRBICE 3. RESET = Low % 7 i BUSAGK = Low o & & 1A 4 & j

1. BUSACK = Low @ & ¥ : ey RS R G |
2. RESET = Low D & & % CAS (O, 2 state) DRAM icst3 3 CAS 25 ,

MA23-13 (L/0,3state) 11 ¥y MERT FLxsi%e KERAS (D) BUSACK = 0. REFEN = 1 OB, R800 i ERAS 0f8 |
AJI e IOV EL £% % 0% % RASO-RAS3 ~HiF13 3, |
KDWTFRHDEES, MA23-13 DEEATEND. §
1. MABUSDIR = Low @ & & (AJ1) 5.2.2 FYRAHR A F—T7 x4 X >
2. RESET = Low ® & & (A7) sk NMI () Jv=exp7ak (BIDVAR<Z 2 TEhwn) #DARES, od mode
3. BUSACK =Tow D ¢ & (~A A4 v E—F ¥ 2R) DS D new mode DB L EHT 3,

DA10-0 (O, 2 state) DRAMER®D 11 ¥y FT FLRANZR, s INT (I)  #hAMES (OLD MODE).

DRAM 0 DRAM %7 7 A LT3 & % R800 kKfE4 3 ATIE KNINT1-7 () INT & 3i0% b AxES (NEW MODE), |
= s, |
B, coEERATY T 7 e BCELF Iy FEL *kINTMP  (O) OLD INT & : SlYRASHAZGT bh T, R800 OF Y AR —F !
5, coOEE%S ¥ICR800 (2 RAS / CAS@=a ¥ b A REEACHD C &Rty
mesEas . ‘ NEW INT O#& : MAPO' A %R 7. T7b by NMI % % i NINT1-

* REFEN () COEBHT 7T 4T OBE RO EY TV Y2 7 HEM Y bThi RETN % (& RETI #EF & 15 2 CoMM% g
ﬁ5 ° -,:f{'j“n

sk MABUSDIR () ~ v NOBEREEET Do (HE#)

1:R800 R~ v %S
(z oE MA23-MALL EHPE LTk B <)
0:R800HD=y ~%ZHES
(z DB MA23-MALL BASIE LCRAEDL)

1. INT & NINTI1-7 BEIRCEE £\,

RESET # i INT #4A% ¢ NINT1-7 085 1#EREI s, +0®BY 7 Y =7ick b, R800
WO LY XX CH 5 "int upper register” IKfEXr-FEh 3 &, TR, NINTI-7 2
AHTINT DEEHERI NS,

s WAIT (1) A2V EARI/Ohb RO KT D Y =4 PEK,

* MEMRQ (0, 3 state) 2%Y T 7 e AEDRE - FRRTHIIES. f 2. NINT1-7 ofCoBESEMEf i, NINTL 25 % # < NINT7 258 % (B,
(EREICH [T,/ 07 7 e 2BsRke— PRSI THBL L
&iRT)

RESET = Low ¥ 72 BUSACK =Low @ & EnA [ ¥
E—-XyARBER5.

sk IORQ (O, 3 state) 1/07 7exERke— FERTHIES, : |
RESET = Low £7cli BUSACK = Low D L ¥~ A [ ¥ .

146 Ay ARIRER D DATUM | %0 1055 8 147




5.2.8 HNALTHE. DMA A »¥—7zx4R ~ «R. Cl, C2 0fE

5k BUSREQ (I) 1R800 BADAR~RAHRKAEY 72T/ 0 %T 7R LicwEE, ¥4 7 1R =500K 2~2M 2. Cl = G2 = 12pF~33pF
R800 K LT ABM A ERT 3{ES, 247 2R =2 4K 2~5. 6K £, Cl = C2 = 5pF~18pF
%k BUSACK (0) ~ABIMEFTED. COBEHRT 77 47 0BE R, Al5-0. MA23-13, 24 71 OKBIREFH : UM-1 (MF &) 28. 63636MHz [SREE (#)]
MEMRQ. IORQ. RD. WR. ACCSTB oHIESRT T S + 4 ¥ £ 472 OREGEFTFHS
C—ZvaRBEA D R
sk DMARQO (I) R800 Ao DMA = +u—7 0 KT 5. DMA RBEERES. RBAGEFE R D Ld—~— + — v OKBEHTFHEE R S,
sk DMARQL (I) R800F93o DMA =¥ b v—7 1T 5. DMA BREERES. A== b=V OKGRYFREA -7 - LD R, COERERD, i
%DACKO  (0) DMARQO %t DMA =¥ bu—3 0 MEFHTH S € & EFTo ‘?;CK'*:Q R "’7‘35’: (;M ;;*’”> &;g;&fjﬁ?% P%HLL, Tk, FiLk, R OpEw
4 e s 2 — L AT L. R28 % AT .
%k DACK!  (0) DMARQl #ZHffHJ, DMA=av tu—71 f\:-“ef'r‘?"i‘@ BT EERT SYSCLK (0) MCK %4 4FLAd 0 (s&*s%fxzc& . ffig?&f)% i
*} EOP (0) $E~4 VO DMAEESET Lt & ERT, VCLK  (0) MCK # 29ELAd® (VCLK = 14.31818MHz)
DMAO. DMA1 0 ¥ 5 b T LA RABL Y2 2 DMAO _ mode
reg % 7tk DMA1 _ mode _ reg ¥ HACTHETT 5T Lo 5.2.5 04
(FEE) %k RESET (1) T 747 (Low) Fic R800 X¥IMA{L X L5, RSO0 BT 21
R ——— RESET £h3 ([ER0KCAB) LURE 7Y v 77wy FH |
_ IR. PC, IFF1, IFF2, R, I, MAPO CH %, LDEENRT 7 |
BUSACK, DACKO, DACK1, EOP # SYSCLK IcRI L T a1 2, 74 7 OBE R, Al5-0, MA23-13, MEMRQ, IORQ. RD. §
BUSREQ. DMARQO, DMARQ! 1% SYSCLK i Fi% & 555k 2 ve WR. ACCSTB OHHEERFTRTAA + 4 v E— K v 4RE i |
2. DMAO F DMAT X O BEAER A% o - s
DACKO & DACKL 54 & $7 7 74 7Ich B L LRE 1. RESET E#D ) 7 Ly & = LD s
3. DMA 2R CPU R CPUAL ¥R F5 7 v = YEEFTLEV. R800 1t RESET B4 DRAM K53 ) 7L v v a2 Fbhln, foT
a7 ac—ERE (dms ML) FI—r—FriEbLERT L,

5.24 ZRvZ Yxil—F 2. MCK D 4 7 vy 753 TFd Low A4 Xk RESET ES & LTED bRk,
XTALO (I) 28.63636MHz DKEEEF OEFEHTo TEST I —RAAZEREC Low ik LTHL T & i -
XTALL (0) MBCOREXE7cs vy 7 R ANT 3RE XTALO A5, *ML (0) Ty YIA AL RET o

L OBEE 50 % duty DEFBEANRD T o % TEST2 (O) 7 Z +4F (OTHER HiJ9)o
oy wy 7% MCK (main clock) &FEK, : k TEST3 (D) 7 & MEF (halt RIB2 RT3 2D 0EREE). EH High E
cLTEdci,
§ 5pF 3} i e
XTALOD) | halt $RAEIC #17 3 RE0D DAL
: : #) b A2 DMARQO, DMARQL, BUSREQ B2 U Eh3
g SRS FU— oV Y7L w a2 Bf75 (BL REFEN = Low &%)
. % 2. 2kQ % CSREG () RE8OOMDI/ O T FLALUREEARLI/ O F—RLUR
P 2EELZ T 5,
22.44 Mk S5pF | SLAO=0ALI/ 07 FLaALYazkels + 335,
XTAL1IO) I — bLAO=1%bI,/0 F—ZLUREELLS +F 5o
._.___.__-._._._,_.E } oV | VDD BIEAS (+5V)
VSs BEAT (0V)
(K BRIEBIT BRI
148 9 pDATUM
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6 BRI

6.1 fRHEAEL (ABSOLUTE MAXIMUM RATINGS)

(VSS = 0.0V ZH8&)

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

6.2 HRENMESHE (RECOMMENDED OPERATING CONDITIONS)

(VSS = 0.0V i)

Value

Characteristic Symbol | min | typ | max | Unit
Supply voltage VDD [ 4751 5.0 {525 | V
Operating temperature Top 0 25 | 70 C
High level input voltage (group 1) | VIH1 | 3.5 | - - v
Low level input voltage (group 1) | VIL1 - - | 1.0 v
High level input voltage (group 2) | VIH2 | 2.2 | - - v
Low level input voltage (group 2) | VIL2 - - 1081V

groupl: XTALO (CMOS ANA v&—7 =4 R}
gourp2: group 1 BIMADAIIEF (TTL AFI4 v & —7 =4 X)

6.3 HEREEEMGET COEMNE (DC CHARACTERISTICS)
(VDD =5 + 0.25V . TA = 0~70C)

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 A
Input leakage current IL -10 410 | # A
Power supply current IDD - 55 mA

6.4 AHIOHFEE (INPUT / OUTPUT CAPACITY)

BRI Ta =25.0TC VDD = 5.00V
ANEBIE : VIH =24V EBLE VIL = 0.8VETF
ANBEZHEEE . 1.0MHz

VDD * BIESH TS GND k85 L <z

11

DATUM 1
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Rating

Characteristic Symbol | min | typ | max | Unit
Input pin Gi - 5.0 80 pF
Qutput pin Co - - |} 10.0 | pF
Input  output pin Cio - - 1120 | pF

6.5 Zeyisi: (AC CHARACTERISTICS)

HITE &M Ta = 0~70TC VDD = 4.75V~5.25V
ANBE : VIH = 2.4V VIL = 045V
AFInR3rH B D B (VIL 226 VIH) : 508 B
AFAA R LT D EE (VIHE 25 VIL) : 508 BIA
#4 I v7ABEE: VOL =08V VIL = 0.8V
VOH = 3.5V VIH = 2.0V
851 zoawssA4Irys
HI7ESE + CL=50pf. Bi{tf : ns
S Rl HE min | typ | max
1 | TeX XTAL Cycle Time (#E1) 34.9
2 | TwXh XTAL Pulse Width (High) 10
3 Twxl XTAL Pulse Width (Low) 10
4 T XTAL Fall Time Delay 1
5 TrX XTAL Rise Time Delay 1
6 TdX(VCLKr) XTAL { to VCLK | Delay 20
7 TdX(VCLKI) XTAL t to VCLK | Delay 20
8 TdX(SYSCLKr) | XTAL 1 to SYSCLK 1 Delay 20
9 TdX(SYSCLKf) | XTAL 1 to SYSCLK | Delay 20
figl 8

(F 1) XTAL oRABEE K. fmax=28.63636MHz

652 VYtewybsyf3ry
RS « CL=50pf, BT :ns
&5 #ts EH min | typ | max
10 | TwRESETI | RESET Pulse Width (Low) | 4 » TeX
fig2 BH
10R 2 12
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6.5.3 AEV.I/ 0O 72EREBSAIVY
RIEEE : CL=50pf. B tns
K {2 HE (£1) PH | min | typ | max
1 TdX(MEMRQI) XTALO T to MEMRQ | Delay PH1 45
2 TdX(MEMRQCr) XTALO 7 to MEMRQ 1 Delay PHO 45
3 TdX(IORQ{) XTALO T to IORQ { Delay PH1 45
4 TdX(IORQr) XTALO 1 to IORQ 1 Delay PHO 45
5 TdX{RDf) XTALO T to RD | Delay PH1 45
6 | TAX(RDI) XTALO | to RD | Delay PHO 15
7 TdX(WRL) XTALO 1 to WR | Delay PH1 45
8 | TdX(WR) XTALD T to WR | Delay PHO 5
] TdX(ACCSTE() XTALO T to ACCSTB | Delay PH2 25
10 TdX{ACCSTEr) XTALO T to ACCSTB f Delay PHO 25
11 | TdX(RAS() XTALO T to RAS | Delay PHO 35
12| TaX(RAST) XTALO | to RAS [ Delay PHI 55
13 | TAX{R +» CAS{) XTALO 1 to CAS | Delay (read) PH1 50
14 TdX{R » CASr) XTALO T to CAS [ Delay (read) PHO 25
15 | TdX{W - CASf) XTALO T -to CAS | Delay (write) PH2 30
16| TdX(W + CASr) KTALD ] to GAS | Delay (write) PHO 25
17 | TAdX(REE » CASE) | XTALD T to CAS | Delay (reiresh) PH2 30
18 | TdX(REF » CASr) | XTALO T to CAS [ Delay (refresh) PH2 23
20 TdX(A) XTALO 1 to Address Valid Delay PH1 35
21 | TdX(Ah) XTALD | to Address Valid Delay (hold) PH1 | 10
24 [ TdX(D) [output] XTALD T to Data Valid Delay PHI | 10 43
25 | TdX(Dh)loutput] XTALO T to Data Valid Delay (hold) PH1 10
26 | TsD(X) [input] Data Setup Lime to XTALO | IN fgg ok (£2) | PHO | 25
Ldgsiston | PHO | 10
27 | ThD(X) [tnput] Date Hold Time to XTALO 1 PHO | 10
30 TARASI(DA) DRAM Address Stable prior to RAS | - 30
31 ThDA(RASI) DRAM Address Hold Time to RAS | - 15
32 TdR. « CAS{{(DA) DRAM Address Stable prior to CAS | (Read) - 5
33 | ThDA(R « CAS{) DRAM Address Hold Time to CAS | (Read) - 30
34 | TdW : CASHDA) | DRAM Address Stable prior to GAS 1 (write) o 10
35 | ThDA(W - CASf) | DRAM Address Hold Time to CAS | (Write) - 30
36 | TdCASHD) Data Stable prior to CAS | {(Write) - 10
37 | TdD(CAS{) 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 TAMA(DA) MA to DRAM Address valid Delay {Turbo Mode) - 25
fig3-1~hga— B
¥1: PH LIZPHASE OBTT,
SYSCLK @ 1 44 7 A% XTALO £FiC 4 DD PHASE K41,
Zh¥h PHO. PH1. PH2, PH3 EEMLTHD =5
H2: RoINHSOE
IN ., (C)
IN M., (C)
152 13 D/ATUM

FiEE: : CL=50pf, B 1 ns

F BE HE PH | min | typ | max
50 | TsWAIT(X) WAIT Setup Time to XTALQ | PHO | 25
51 | ThWAIT(X) WAIT Hold Time to XTALD ] PHO | 10
52 | TsDRAM DRAM Setup Time to XTALO | PHO | 25
53 ThDRAM DRAM Hold Time to XTALO T PHO 10
54 | TAX(MLf) XTALO T to M1 { Delay PHO 70
55 | TdX(MLlr) XTALO T to M1 1 Delay PHO 70
60 TsBUSREQ[X) BUSREQ Setup Time to XTALO T (1) PHO 30
61 | ThBUSREQ(X) BUSREQ Hold Time to XTALO T PHO | 10
52 | TAdX(BUSACKS) XTALO 1 to BUSACK | Delay PHO 35
63 | TdX(BUSACKr) XTALD 1 to BUSACK 7| Delay PHO 35
64 | Tdx(Az) XTALO 1 to Address Float Delay PHO 35
" 66 | TdX(Dz) XTALO | to DATA Float Delay PHO 35
67 | TAX(CTz) XTALO T to Control Qutput Float Delay PHO 35
58 | TAX(INTMPT) XTALO T to INTMP | Delay (OLDINT ©B%&) | PHO 3
69 TAX(INTMPr) XTALO T to INTMP T Delay (OLDINT oHE) PHO 45
70 TwNMI NMI Pulse Width . 30
71 | TsINT(X) INT Setup Time to XTALO T (#E1) PHO | 30
72 TAX(TEST2 1) XTALO T to TEST2 (OTHER) 1 Delay PHO 45
73| Tax(TEST2 1) XTALO | to TEST2 (OTHER) | Delay BHO 45
83 | TsFTREN(X) FTREN Setup Time to XTALO T (f£E1) PHO | 30
84 TsREFEN(X) REFEN Setup Time to XTALO T (1) PHO 30
85 TdC(MEMRQr) SYSCLK T to MEMRQ T delay - 10 30
86 | TdC(IORQr) SYSCLK | to IORQ T delay = 10 30
37 | TdC(RDI) SYSCLK | to RD | delay = 1o 30
88 TdC(WRz) SYSCLK t to WR 1 delay - 10 30
89 TAC({ACCSTBr) SYSCLK 1 to ACCSTB 1 delay - 0 10
a0 TsA(ACCSTBE) Address Setup Time to ACCSTB | - 10
91 | ThA(ACCSTB:) Address Hold Time to ACCSTB { ~ 20
92 | TsD{ACCSTBf) Data Sefup Time to ACCSTB | - 10
93 | ThD{ACGSTEL) Datz Hold Time to ACGSTE 1 T
94 TJACCSTBIMEMRQE) | MEMRQ ! Stable prior to ACCSTB | - 10 25
95 TdACCSTB{IORQL) ICRQ | Stable prior to ACCSTB | - 10 25
96 TdACCSTBI(RDI) RD | Stable prior to ACCSTB | - 16 25
97 TAdACCSTB{WRI) WR | Stable prior to ACCSTB | - 10 25
98 | TdDout(ACCSTEr) ACGCSTRB T to Data output mode delay (1 2) - 25
09 TAWAIT{ACCSTBI) ACCSTB | to WAIT input - 30
100 | TdDRAM(ACCSTBY) ACCSTB | to DRAM input - 30
101 | TdACCSTBI(RASI) ACCSTB | to RAS | delay - 80
102 | TAACCSTBI(R - CASE) | ACOSTB | to CAS | delay (read) = 135
103 | TAACCSTBI(W - CASf) | ACGSTE | to CAS | delay (write) = 155
fig3-1~fg3~-T &2
(HE1) b L. Setup Time 2A=FbR A wEE R, KD SYSCLK 44 7 AT
ROOWFO 7YV v 7o 7T v FERD,
(FE2)  R800 @ DO-D7 $FHATI S b Fb 5 ZCoRE

iR B8 85~103 K 3R, clock BHFEMFEK (fmax = 28.63636MHz)

(1)

% L. Setup Time 235F b WEHE R, (RD SYSCLK Lo ¥4 74T
RSOOHWFD 7Y w77 ry 7T v FENb,

6.5.4 External Address Mode
AS1%#  : / BUSACK = Low and / REFEN = High

D O IEER, Bl vE—-X v RER D,
/ MEMRQ. /IORQ. /' RD. /WR. / ACCSTB, D0-D7

2

1990

1085

DEETHB]




Fledd « CL=50pf, Bifi : ns

=E s HE PH | min | typ | max
1 TdX(SYSCLK) XTALO 1 to SYSCLK { Delay N 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) | XTALOD 1 to DRAM Addzess Delay (COL ADD) - 25
5 | TdX(DA - ROW) | XTALO | to DRAM Address Delay (ROW ADD) | — | 5
6 | TdX(CASf) XTALO 1 to CAS | Delay - 20
7 | TAERASHRASS) | ERAS | to RAS | Delay - 30
8 | TdERASr(RASr) | ERAS | to RAS | Delay - 25
§ | TABERASI(CASr) | ERAS | to CAS | Delay - 25
10 | TdERASz(DA) ERAS | to DRAM Address Delay . 25
figd B
(%1 B L. CORERTFORAWEER, KY4 74D XTAL 1 CRUIDT bR B,
(#2) TcX : XTAL Cycle Time
T BEIUAKENE
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R8O DA X 77 i, RELADYTRDSDDE—-FVHBBHHET,

1. A 427 »E—F0

W8 DAVEFTrE—FO 2avAFIa

2. AVvESTrE—F1

DAY ETITrE—F1llavFTa

3. AvEST b E—F2

WO DA VEFT b E—=F2LavRFIa

4. NMI

78 O NMI & a v N7

5. A vEF S b—F

RRO0 B OB DAKRE— FC, NINTL 25 7 & NMI 0EECH VAL ZUMT E5,

AVEFTIYRI PV VRIICHEES BN 72X —F—TAOEFFEMS €y bk b,
HEETFME ¥y FEF -2 0TF,
Do LHONI I —F—FACHEBINF— &%, NINTI~7T, NMIicX bxLv 2 P LED
F=2ARE b AL —-FYRIBAT FLREADET,

INT VECTOR REG —

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

15

D/TTUm |

1990

780 BB DAL E— FAbEA v 277 L OHIBARAVEI T =7 bA LI REER
e LCHR S C EAHEET. 4 ¥4 77 P CRERDINT ¥y, NMI €Y
X B8 D ARBVER FA ¥ £ 77 VIER AR D EF, NINTL 2b 7 ECOA ¥ F 77 PRA Y
A7 wRIVLURETAZT B L ERHEES, NMI & NINTL 5 b 7 ZhEhDf v 7
7 b IR B AIER A4S D . NMI AEEEC NINT? #—BEL RoTwET, $e#lVRIROMD
Bl PC ol 0 B e 1 BHICHRE R ET, MVRANEEF ([ v 27 eRTHTTRD
RETI &4 % %1k RETN &4 2 =F T3 ¥ T) £7 FL20 AL3 b ALS B4 —1 0 OK <
A MAPO AEVbRET (VRFAY T VE, T7 IS —vaviTs T b BHES).

4 v &5 7 EWEIER
AR v A—F v BT
!
A vEITVYRGRG
!
AR IR o R
!
IuyILhVvvE—-%
0 Hlh & 1 BHuICHM
l
P B RRT F DD S
(INT VECTOR REG X 100H + { v % 7 7 &% X 2) - PCL
(INT VECTOR REG X 100H + 4 »# 77 } &% X 2+ 1) > PCH
!
F e ¥ AN F BT
i1
RETI ¥ %X RETN @i 7 =v F
!
TurIahyvi—ofHE
(0 ZF#) — PCL
(1%i#) - PCH
!
<y RX0-TxELZ b
!
A4 vr—F VRS
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o I,/ 0 b Ax) ~DIER
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BEZ1LEyY POLYRETRHIARDY, 8KRRT FLABSAIZ AL AIF TV FINEBIO
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7 ¥ 1 X £ MADIR. BUSRQ{E5 D%
AR v 8 MA13-23 | 10 DRAMA >4 —T7z—3X
RBOD CHASEPEERFTTCEI LIS R DRAM DR~V — P ¥ R— b LTH D, BEEST
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11 VEv b&zZzRnyz 12 RNEfLRLY XS
Y%y b, SYSCLK, VCLK RHAE NI 2L, #4 3 v 7 OFHEEBICFTEY TTe R800 KA v 257 by DMA, = v ROBD LY REEF2TWET. VLERZDEy v T 54
vEERTRCELET. AL/ O VY RZIECSREG ¥ vk LOWI KT 22 L TT7&X
CEEF. T FLREED A0 2 TLOW] O, BEIL /O vVPRIOKRA v —BEERALHL
FHIGH] oEF—2 BB ERAENE T, FA v Fi—RF—2BEAREBLF - v 2 ) AV P&
XTAL L NBId<y ALY AL EOBEE EDSHTRETT .
ML/ O LYREEL ¥ X —1L V2% (CSREG=L, A0=L, R /W) |
— BIT 7 |
RESET
BIT 6 INTERNAL REGISTER ADDRESS 6 :
BIT 5 INTERNAL REGISTER ADDRESS 5 ’
| BIT 4 INTERNAL REGISTER ADDRESS 4 :
R BIT 3 INTERNAL REGISTER ADDRESS 3 s
\ / \ / BIT 2 INTERNAL REGISTER ADDRESS 2 I
BIT 1 INTERNAL REGISTER ADDRESS 1 ;
BIT 0 INTERNAL REGISTER ADDRESS 0 !
|
VCLK W HESI/ 0Ly R F &AL, BEHHLF — X L ¥ X X (CSREG=L,10=H) |
|
BIT 7 DATA7 ;
BIT 6 DATA6 i
BIT 5 DATAS
BIT 4 DATA4
BIT 3 DATA3
BIT 2 DATA2 :
BIT 1 DATA1
BIT O DATAO g
shkkkktrkkdkink HAPPER #kdopkddokkhdkidkd E
1 MAPO (SELECTED CPU ADDRESS A13,414,415 = 0,0,0)
INTERNAL REGISTER ADDRESS O00H (R /W)
BIT 7 MA15 OUTBIT
BIT 6 MAl4 OUTBIT
BIT 5 MA13 OUTBIT
BIT 4
BIT 3
BIT 2
BIT 1
BIT 0
THTERNAL REGISTER ADDRESS 01H (R /W)
|
H
162 22 DATUM 9% 1082 23 163




BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

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

S o N W ;N

2 MAP1 (SELECTED CPU ADDRESS 413,114,A15 = 1,0,0)

INTERNAL REGISTER ADDRESS 02H (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7 MA15 OUTBIT
6 MA14 OUTBIT
5 MAL3 OUTBIT
4

O = M W

INTERNAL REGISTER ADDRESS O3H (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

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

[ 200 N & R - G L

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

INTERNAL REGISTER ADDRESS 04H (R W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7 MA15 OUTBIT
6 MAl4 BUTBIT
5 MA13 OUTBIT
4

Qo= N W

INTERNAL REGISTER ADDRESS O5H (R W)

164

24

DATUM |

BIT 7 MA23 QUTBIT
BIT 6 MA22 OUTBIT
BIT 5 MA2t OUTBIT
BIT 4 MA20 OUTBIT
BIT 3 HMA19 OUTBIT
BIT 2 HMA18 OUTIBIT
BIT 1 HMA1Y OUTBIT
BIT 0 HMA16 OUTBIT

4 MAP3 (SELECTED CPU ADDRESS A13,414,415 = 1,1,0)
INTERNAL REGISTER ADDRESS 06H (R, W)

BIT 7 MAl5 QUTBIT
BIT 6 MAl4 OUTIBIT
BIT 5§ MA13 OUTBIT
BIT 4

BIT 3
BIT 2
BIT 1
BIT O

INTERNAL REGISTER ADDRESS O7H (R /W)

BIT 7 MA23 OUTBIT
BIT 6 MA22 QUTBIT
BIT 5 HMA21 OUTBIT
BIT 4 HMA20 QUTBIT
BIT 3 HMA1S OUTBIT
BIT 2 HA18 OUTBIT
BIT 1 MA17 OUTBIT
BIT 0 MA18 QUTBIT

5 MAP4 (SELECTED CPU ADDRESS A13,A14,415 = 0,0,1)

INTERNAL REGISTER ADDRESS 08H (R W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

MALS5 QUTBIT
MA14 O0UTBIT
MA13 OUTBIT

S = W k=~

INTERNAL REGISTER ADDRESS 09H (R W)

1990 1085 25

165




BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

MA23
MA22
MA21
MA20
MA19
MA18
MALT
MA16

O N W~

QUTBIT
Q0UTBIT
OUTBIT
DUTBIT
QUTIBIT
gUIBIT
OUTBIT
QUTBIT

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

INTERNAL REGISTER ADDRESS O4AH (R, W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS OBH (R /W)

7 MAiS
6 MAl4
5 MA13
4

[ S VI =

BIT 7 MA23
BIT 6 HA22
BIT 5 MA21
BIT 4 HA20
BIT 3 MA19
BIT 2 MA13
BIT 1 MALY
BIT 0 MAil6
7 MAP6

INTERNAL REGISTER ADDRESS OCH (R /W)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

INTERNAL REGISTER ADDRESS ODH (R /')

166

7 HA1S
6 MAl4

5 MA13

4

S R W

OUTBIT
OUTBIT
OUTBIT

QUTBIT
OUTBIT
OUTBIT
OUTBIT
0UTBIT
OUTBIT
OUTBIT
OUTBIT

0UTBIT
OUTBIT
O0UTBIT

(SELECTED CPU ADDRESS Ai13,A14,415 = 0,1,1)

26

DATUM 1990

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

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

INTERNAL REGISTER ADDRESS OEH (R W)

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

BIT
BIT
BIT
BIT

O N W

TNTERNAL REGISTER ADDRESS OFH (R /W)

BIT 7 MA23 QUIBIT
BIT 6 MA22 QUTIBIT
BIT 5 MA21 OUTBIT
BIT 4 MA20 OUTBIT
BIT 3 MA19 OUTBIT
BIT 2 MA18 DUTBIT
BIT 1 MA17 OUTIBIT
BIT 0 H¥A1s QUTIBIT

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

INTERNAL REGISTER ADDRESS 10H (R /W)

BIT 7 MA15 OUTBIT
BIT 6 MAi4 QUIBIT
BIT 5 MA13 OUIBIT
BIT 4

BIT
BIT
BIT
BIT

(=N v

INTERNAL REGISTER ADDRESS iiH (R /W)

10R= 27
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168

BIT 7 MA23 OUTBIT
BIT 6 MA22 QUTBIT
BIT & MA21 OUTBIT
BIT 4 MA20 OUTBIT
BIT 3 MA19 QUTBIT
BIT 2 MAi8 OUTBIT
BIT 1 MA17 OUTBIT
BIT 0 MA16 OUTBIT

sEdhEttddreertas DMAC dssksdhtiinseisent
DMA CONTROLLER CHANREL 0
SOURCE START ADDRESS

INTERNAL REGISTER ADDRESS 20H (WRITE ONLY)

BIT 7 A7 OUTBIT
BIT 6 A8 OUTBIT
BIT 5 A5 OUTBIT
BIT 4 A4 OUTBIT
BIT 3 A3 OUTBIT
BIT 2 A2 OUTBIT
BIT 1 A1 OUTBIT
BIT 0 A0 OUTBIT

INTERNAL REGISTER ADDRESS 21H (WRITE ONLY)

BIT 7 HA15 OQUTBIT
BIT 6 MA14 OQUTBIT
BIT 5 MA13 O0OUTBIT
BIT 4 A12  QUIBIT
BIT 3 A11  OUTBIT
BIT 2 A10  OUTBIT
BIT 1 AS OUTBIT
BIT O A8 0UTBIT

INTERNAL REGISTER ADDRESS 22H (WRITE ONLY)

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

DESTINATION START ADDRESS

28

D/ATUM

INTERNAL REGISTER ADDRESS 23H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

O N W o~

A7 OUTBIT
A6 OUTBIT
A5 OUTBIT
A4 OUTBIT
A3 OUTBIT
A2 OUTBIT
A1 OUTBIT
A0 OUTBIT

INTERNAL REGISTER ADDRESS 24H (WRITE OKLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

O N W e N

MA15
MA14
MA13
A12
A1l
A10
A9
A8

QUTBIT
QUTBIT
QUTBIT
0UTBIT
QUTBIT
QUTBIT
OUTBIT
QUTBIT

INTERNAL REGISTER ADDRESS 25H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

= o N

O N W

COUNTS

MA23
MA22
MA21
MAZ0
MA19
MA1S8
MAL7
MA16

OUTBIT
QUTBIT
QUTBIT
QUTBIT
QUTBIT
QUTBIT
OUTBIT
QUTBIT

INTERNAL REGISTER ADDRESS 26H (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

[T & B o) I

O = N W

C7 OUTBIT
C6 QUTBIT
C5 OUTBIT
C4 0UTBIT
C3 OUTBIT
C2 OUTBIT
Ci OUTBIT
Co OUTBIT

INTERNAL REGISTER ADDRESS 27H (WRITE ONLY)

29
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BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

Lt B S

0

C15
Ci4
Ci3
ci2
€11
c10
c9

c8

DMA MODE

QUTBIT
OUTBIT
OUTBIT
0UTBIT
OUTBIT
QUTBIT
ODUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 28H

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

7

O N W U]

EOPQ

ALD
EDO
NCS
MIS
NCD
MID

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

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

(ENABLE DMAO 1:ENABLE 0:DISABLE) (WRITE OKNLY)

(SOURCE ENABLE COUNT 1:COUNTUP O0:EO0 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 3CH (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

O = W ot N

A7 OUTBIT
A6 QUTBIT
A5 DUTBIT
A4 QUTBIT
A3 0UTBIT
A2 DUTBIT
Al QUTBIT
A0 QUTBIT

INTERNAL REGISTER ADDRESS 31iH (WRITE ONLY)

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

O N Wb O =N

MA15
MA14
MA13
A12
A1l
A10
A9
A8

OUTBIT
OUTBIT
OUTBIT
OUIBIT
OUTBIT
OUTBIT
OUTBIT
OUTBIT

INTERNAL REGISTER ADDRESS 32H (WRITE ONLY)

30 DATUM 1990

2

BIT 7 MA23 OUTBIT
BIT 6 MA22 0UIBIT
BIT 5 MA21 OUTBIT
BIT 4 MA20 OUTBIT
BIT 3 MA19 OUTBIT
BIT 2 HMA18 OUTBIT
BIT 1 MA17 OUTBIT
BIT 0 HMAl6 OUTBIT

DESTINATION START ADDRESS

INTERNAL REGISTER ADDRESS 33H (WRITE ONLY)

BIT 7 A7 OUTBIT
BIT 6 A6 OUTBIT
BIT 5 A5 OUTBIT
BIT 4 A4 OUIBIT
BIT 3 A3 OUTBIT
BIT 2 A2 OUTBIT
BIT 1 A1 DUIBIT
BIT 0 A0 OUTBIT

INTERNAL REGISTER ADDRESS 34H (WRITE ONLY)

BIT 7 MAiS OUIBIT
BIT 6 MA14 QUTBIT
BIT 5 MA13 (QUTBIT
BIT 4 Ail2 QUTBIT
BIT 3 A1l OUTBIT
BIT 2 A10 0UTBIT
BIT 1 AS O0UTBIT
BIT 0 A8 QUTBIT

INTERNAL REGISTER ADDRESS 35H (WRITE ONLY)

BIT 7 MA23 OUTBIT
BIT 6 MA22 QUTIBIT
BIT 5 MA21 QUIBIT
BIT 4 MA20 0UTBIT
BIT 3 MA19 OUTIBIT
BIT 2 MA18 OUTBIT
BIT 1 MA17 OUTBIT
BIT 0 MAl6 OUTBIT
COUNTS

INTERNAL REGISTER ADDRESS 36H (WRITE ONLY)

10A% 31
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BIT 7 €7 0UTBIT
BIT 6 C6 QUTBIT
BIT & €S OUTBIT
BIT 4 (4 QUIBIT
BIT 3 (€3 QUTBIT
BIT 2 (€2 OUTBIT
BIT 1 C1i OUTBIT
BIT 0 CO OUTBIT

INTERNAL REGISTER ADDRESS 37H (WRITE ONLY)

BIT 7 Ci5 OUTBIT
BIT 6 €14 O0OUTBIT
BIT 5 C13 OUIBIT
BIT 4 Ci2 QUTBIT
BIT 3 Cil1 QOUTBIT
BIT 2 Ci0 QUTBIT
BIT 1 C9 QUTBIT
BIT 0 (8 QUTBIT
DMA MODE

INTERNAL REGISTER ADDRESS 38H

BIT 7 EOP1 (END OF PROCESS! 1:END OF PROCESS 0:BUSY) (READ ONLY)

BIT 6

BIT § ALD (AUTO LOAD 1:AUTO LOAD 0:NO LOAD) (WRITE ONLY)

BIT 4 EDO (ENABLE DMAO 1:ENABLE 0:DISABLE) (WRITE ONLY)

BIT 3 NCS (SOURCE ENABLE COUNT 1:COUNTUP 0:0 COUNT) (WRITE ONLY)

BIT 2 MIS (SOURCE SELECT 1:MEMORY 0:I 0) (WRITE ONLY)

BIT 1 HNCD (DESTINATION ENABLE COUNT 1:COUNTUP 0:NO COUNT) (WRITE ONLY)
BIT 0 MID (DESTINATION SELECT 1:MEMORY 0:I,0) (WRITE ONLY)

kakkdkkaioritdst NEW INTERRUPT #kkisdsdkitiststy

INTERRUPT VECTOR

INTERNAL REGISTER ADDRESS 40H (R /W)

BIT 7 A7 OUTBIT
BIT 6 A6 QUIBIT
BIT 5 A5 OUTBIT
BIT 4 A4 OUTBIT
BIT 3 A3 QUTBIT
BIT 2 A2 OUTBIT
BIT 1 Al OUTBIT
BIT 0 A0 OUTBIT

INTERRUPT MASK

32 DyiTUm:

1990

INTERNAL REGISTER ADDRESS 41H (R /W)

BIT 7 NEWINT7 MASK
BIT 6 HNEWINT6 MASK
BIT 5 NEWINTS MASK
BIT 4 NEWINT4 MASK
BIT 3 NEWINT3 MASK
BIT 2 NEWINT2 MASK

BIT 1 NEWINT1 MASK
BIT 0

13 HE0OEFTF

R800 & XTAL 0REREHEE 1 /4 5B LA SYSCLK BEAIeqfdZTLET. 2ido
7=y FERGOEFTRAL T4 vIEERTWE OO, FRORTHRCRDGE 7 29 +5F A n
T (TREBMB) A v297 b, N2 222 PMREICX Y, TV T2y F LAHORERCE
MRS LER AVEATIT M2 AY F 2R P D P — YARTRBUEGTCE bt d
ZxzvFLET,

14 RS800 O&ES

CCRETGHED 2 v v 7 Flt. SYSCLK #2550 XTAL DREEREHERO4DD1CF, T
I =V VOCEFT LA E ZOET, DRAM EORFT LAl TRA—V AL 22 T v iaic
LDEBICY =24 PRBEAIRLE T,

DRAM ECEFAT 3230~ F1L—2 32295, 1287 Vv k8 ¥y atgni
LceET, 45120017 FLAeyess VYR EIREEI R & 0T, RIC2208%FF71L
7,

LT7FVvRADLEMS By bAZELAL T

ADDRESS CODE

02FEH 3EH LD A,06H

02FFH 06H
CLTR—CT L=y RBE D 1Y =4 MEAZRE
0300H 21H LD [h],2000H

0301H 00H

0302H 200

2. TFLRAERETIVIAEREFINA & &
ADDRESS CODE

020DH 21H LD [hl},2056H
020EH 56H

020FH 20H

0210H TEH LD A[hl]

TFPLRD L8 €y b RELLAWEFCH T
COMBDOEEZALRR I Y= [ MEAZIHZ

0211H FEH CMP .a,05H
0212H 05H.
oy
108 € 33
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IP &4 (L IP 8U) REFRRUET FLAEFYR7 J LI ZCRRT S
jedd, IPEERUAHSRTHO 2B Y =4 ' BEAENET. TAHH5DRAM ET
PSR EFLIcLEs 7uy sbnhsCiichlET (REVrvITYx YT LR
VEERI 7Ty 2 TT)e TRRIRGETRF VAT I LI XEREFVbA TR VE
B, LoV =4 YREATNREL A

VI L w s aDEA AR
Yoo ZDRb00FA 7 ARE2wy 2 TR, V7V vadfiR 7 7=y F L7

GORBEE T =y FTEADELIL2I Ty 2RhHD, BRf4 /By 2 ICRDET

SYSCLK —

7 FL X >( PC )( PC+1 X PC+2)< PC+3 X
D

4
R 1 D64y )( 2DWE X AD G5 X
¥ 1. 20481 e
W 2065254 by s
SYSCLK l'#]
7 FLA X PC XPC+1 X X PC+1X PC+2X
T XXz X
7
AT X 1@%?:”%‘X4‘/5’~772~ L X mﬁ%x
/I

f

INT ——\\ ﬁ;J/

174 .t

DATUM

1990

IR

B VYR AaDEEREMEE Y b

apyy VYR FanEy b 47

; BEORT D

Jdethl Ef716 ¥y bAde FAL16 v F2Lhl IKIZw3 32 ¥y PR
[ix+d] ix K8 ¥y hOREDEEMER LAENTT 7 FL R
c ¥V -3

z Y¥uzis

RYFpoFdF—N—Tua—-75

A vIZ 7Y

Ry

N—TFx )T TS

77 VRELRELIEA

70 RERRRBRENET

77RO

77701

REWKCER D ET

F—rN—Tu—7 7L LTHEDIET
RYF4 737 LTHEDRET
HYRAZ7 YV y 77wy TOEMNAD EF

8 ¥y b ¥XZ, a.b.c,.d,.e.h,l]

8 ¥y FL¥RE a.b,.c,.d,.e,.ixh,.ix]

8 ¥y b LY RE a.b,c,.d,.e.iyh,.iyl

8 ¥y bL ¥R A, ixh,ixl

8 ¥y b LU, ivh,.iyl

16 €y ML ¥ X £, be,.de,hl.sp

16 £ v b1 ¥R &, be,.de,ix,.sp

16 € v ML ¥ X £ be,.de,iy,.sp

qaq 16 £y kL X &, be,de,hl.af

e short br ROGMHORUET FLA~DES, 8 ¥y F OFHZO ¥HIE (+127~-128)
k brk &4 RS T F L X, 00h,08h,10h,18h,20h,28h,30h,38h
nn 16 ¥y FoHE. dLLBELT FLx

n 8 ¥y boHHE

b ¥y FEEGSOBM Yy P 2RRTE

Yy PERELET

Y% €y hOOR%EEDET

M Ey POXORZEDEST

A Ey bOAND 2 & D ET

tmp —FRMKELZFELET

DS T — A TI vy 7EMR2OPNTHII0R
LBREREILL v, TAREXKLL 2BECT

AWETGETIv s 2BRE2OhNTHI DR
EREXERER D bR VE, THERRD - T

HH Wd s oo B2 O

-
Hu

oo
<R

H ny
L

10A% 35
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176

By 1 ETA%
S T S EE flags A F
S % HE,N C|16543 210/ HeX|brtesleloera
.1(11‘,1" re—1’ s 0000 00l r 1 1 1
idr,n T+—1 e 9000 o000 1 110 2 2
- q -
Idr,[.1] re[.hl] 29000 el0l x 110 112
1dz, 1X+d] T+ ix—]—d] ceoeesaali1011101iDDI 3 1 5
01 © 130
— d —
ldr,[.iy-+d] re[.iy-+d] ceecaefiinni1a[FD|{ 3 | 5
01z 110
o d
Id .bl],‘l.' ‘hl]‘s——-r 90600001110 ¢ 1 2
Id [.ix-+d] ¢ JxA-d]er oeoeoet1012201|DD] 3 1 B
01110 =
— d —
1d [iy-+d],r [iy+d]e—z oo aseo11111101/FD| 3 | b
01110 =
o d -
1du,u’ 1’ es 00 cjirpriioDD] 2| 2
01 u o
Idv,v’ Ty’ seoeeeflizzr10z|/FD| 2| 2
01 v v
Id u,n U1 e e oo eji1011201{DD] 3 3
00 w 110
L aadB « B
ldv,n v+n o0 easofl1112201/FD| 3 | 3
00 v 110
— o —
id [.kl],n [-hlje-n s s 000 0/00110120{ 36| 2 | 3
Laudi - S
1d [.ix-}—d],n {.ix+d]e——n s 0000 sf11011101 DD 4| B
00110110} 36
- od -
— n —
ld |iy+d|,n [1y+d]§——n ss00e0ceft1112200{FD| 4 | 5
00110110 36
- 4 -
_ n —
id.a,.1 a—.d 1 lo0wo0 ell1101201/ED| 2 1 2
o1010111) BT
Id.a,.r BT 110zr0 oft1101201{ED] 2 | 2
01011111} 5F
ld.i,.a de-.a as 00 e o0f11101201{ED| 2 2
01000111} 47
Id.r,.a I8 o 0000 of11101101/ED| 2 | 2
01001111] 4F
1d .a,|.bc a«.be oo 000000001010/ 0A 1| 2
1d .a,|.de .ael.de eooeeefoootrow 1Al Ll | 2
1d .a,{nn| .a+[nn] o0 0000/00111010(3A] 3| 4
- nn; —
&~ By ~+
ld {.bc Py .bel—.a s ¢ 000 ofopooo0io) 0211 2
id |.de|,.a .de|—.a e s 000 ojo00l0010{12| 1] 2
ld [nn],.a nnj«—.a o808 00012001032 3} 4
o [T 4
— NNy
36 DATUM

1930

UUUB O TTUTTIOT T T00TIUYITYOTIIY
rl.bl el dl e R .1 .2
uf BT e 1.d e [axh[axl Ky
vI-b | e [.d] e [LiyR[ay] B !
i
|
|
|
i
j
i
i
|
|
% 3
£
H
|
I
i
{
% i
%
i
i
%
k)
10A= 37
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16 £ v I BHan
——x=y 7 oV flags [#_=-F
S 2 HE N C|76543 210/Hex]srred ook
Idss,nn SS+—nn @00 e 2000001 313
- pog -+
= any =~
id .ix,nn ixenn esaosoeafiipirinilDD] 4 | 4
0o 100001] 21
— 0Ty —
— nny -+
Id .iy,nn Jdy+—nn eooooof11111201{FD} 4 | 4
0o100001f 21
—~ nng -
g,
id.sp,.hl .sp+.hl oooeoofilirrooFO| 1 {1
id .sp,.ix Spe—.ix 200 s e11011104DD| 2 { 2
111110031 F9
id .sp,.1y Spe.dy ¢ oo oo of1ll1110FD| 2 | 2
11111001 F9
Id ss,[nn] §8y, +~[nn-+1] evs oo e11101200{ED| 4 | 6
ss¢+—[nn] 01 e1011
- nny =
- TIOp —t
id .hl,|nn] Jhe—{nn+1] ese o0 of00101010/2A1 3 | O
Je[nn] — nng —
- tly -
ld.ix,[nn} .ixh+-—[nn+1] o009 0eo(11011101|DD 4 6
Jixl«[nn] 00101 010{ 2A
= NNy ~—+
~nng —
1d .iy,{nn| iyhe[np+I1] oo ose11111101FD} 4 | 6
Jdyle[nn] 00101010{ 2A
e O -
—ang —t
1d [nn|,ss [nn+1]«ss, coo e eliz101101{ED| 4 | 6
[nn] «ss; 01 w0011
o nng et
— nny —
1d {nn],.hl [on41]+.h o000 ejootco010)22] 3 | 5
[onje.1 - nng —
+— nnp —+
id [nn],.x’x lnn—{-l]i——-]x_h sesseo11011301{DD; 4| 6
[nn]e.ix] 00100010{ 22
— nny —»
4+~ nap -
ld[nn],.iy {nﬂ—{-l]{——.iyh s 000 ofi1111101{FD] 4 6
[nn}e iyl 00100010{ 22
— nn; —
+— nny
[U0]ULI0[IT]
3s].be[.del.hif.sp]
38 DATUM

1990

LRED

——E=y7 Ve flags |[A~_=—F
S Z HE,N C 76543 210]Hex|vrter/crocks
xch .de,.hl .de«.hl seaseofiliotonfEB| 1] 1
xch .af,.af’ .afer.af’ 11118 1|ooooro0008]1 11
xch [spl,. bl |1=[spl;.he[.sp+1] eeo0o00s|11200011{E3| 1| 5
xch [spl,ix  |ixde|sp] o0 aoefioi110:DD] 2] 6
dxhe[.sp+1] 11100011 E3
xch [sp), iy  |iyle[sp] esesesftiinn1t/FD{ 2] 6
iyhes[sp+1] 11100011} E3
xchx .bce.be’;.de—.de’; hles hD ssososjuionion|D9| 1] 1
2Ry 2 BERS
=—E=v7 o EE flags [F#~<a—TF
S Z HE,N C|re 542210 HexX|ortaslctocts
push qq [-sp—2]+—qas;[.sp—1}+qqs 2000001140101 114
Sp+.5p—2
push .ix [.sp—2]«.ix};[.sp—1]«.ixh esesesseinon1nfDD|[ 2 | 5
Spe—.Sp~2 11100191 B3
push.iy [.sp—2]«iyl;{.sp—1]«.iyh ssoesafl1111101FD[ 2 [ B
.Sp+—.5p—2 1:100101] BS
pop qq qqr+-|-sp};qqs «—[.sp+1] oo o a0 0llql001 113
.Sp+.sp+2
pop .ix Jixle[.spl;.ixhe[.sp+1] eooaeaofiionioDD| 2 | 4
Spe.sp+2 11100001 E1
pop .y dyle[.spl;.iyhe[.sp+1] soossof1iri110:(FD| 2| 4
.Sp+—.5p+2 11100001 B1
g%%ﬁg pop .af R fags i3 <TELLET
7 vy 7RSS
===y 7 BV flags |[#~a—F
S 7 HE,N ©{76543 210[HexX]brtesleroene
move [.de]«[.hl];.de.de+1 eo00710ej11101101{ED] 2 | 4
[.hl++],[.de-++][-hle.hl+41;.bee-.bec—1 .1 {10100000] AO
move [.de]«[.hl};.de+.de~1 s 0]0sjnaz0120ED| 2 | 4
{hl——1,[.de——]l.hl—.hl—1;.bc—.bc—1 -1 10101000} A8
movem repeat;[.dej—[.hlf;.de—.de+1 es000on120110/ED| 2 | 4
[.hl++],[.de++]|.hl—.hl+1;.be—.be—1;until .be=0 10110000/ BO
movem repeat;|.de|+[.hl};.de«.de~1 ee000e(1101201/ED| 2 | 4
[-hl—~],[.de—~]l.hle hl—1;.bce.be—1;until .be=0 10111000{ B8
a.be—1=0 O 0 £ Dfth 1
Tay Fd—Feas
R S WivE flags [A~=—F
S 7 HE N C[76543310[Hexlorreslctocta
cmp .a—[.hl];.hl—.hl+1 Tit11efrit0101]ED] 21 4
.a,[.hl++]Lbe—.be—1 .2 .1 10100001 Al
cmp .a~[.hl];.hle.hl-1 T1111ejtri01100ED] 21 4
.a,[.hl——]|.be—.be—1 .2 a1 [10101001] A9
cmpm repeat;.a—[.hl|;.hl+ hl+1 I1111ef1r101201|ED} 2| 5
.3, [.hl+-+]|.bece—.be—1;until .be=0 or .a=[hl] | .2 «  |to110001) Bl
cmpm repeat;.a—[.hl];.hl— hl-1 11111en1101100|/BD] 2] 5
.3,[.hl——}l.bce—.be—1;until be=0 or .a=[hl] | .2 .1 j10111001) BY
s1.be—1=0 DK 0 T ot 1

«2.a=[hl] DFF 1 ZOft 0

108=

39
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180

mE s
===y 7 e flags |F~a—F
8 Z H%,N C[76543 210 HeX|byres|etocks
add .a,r La—.atr $11vo thoaoo r 111
add .a,p .a—.a+p 111voihionnwoDD} 2} 2
10000 p
add .a,q a—.adq T1ivothimmekFD| 2 2
10000 q
add .a,|.hl| .a+.a-+|.hl] t11Vvo1[ioocotto/ 86| 1 | 2
add .a,[ix-+d] |a«.a-t[ix-+d] 111vo tlizo1100 DD} 3 1 B
10000110} 86
- d -
add .a,[iy-+d] [a+.a+[iy-+d] 111voihiza00(FD] 3 | &
10000110{ 86
- d —
add .amn .ae-.atn 111vo1jitoeo1to{C6) 21 2
Lo S
adde.a,r ae.3414C 1311Vvo 0001 ¢ 1711
addc.a,p Lae—.a+p+C ti11voriionin/DD| 2] 2
10001 p
addc.a,q .a+—.a+q+c t111voiitmin¥FD| 2 2
10001 ¢
addc.a,|.hl] .a—.a+[hl]+c tT11voThooot10{BE| 1| 2
addc.a,[ix+d] |ae.a+[ix+d+cC T11voeiptonolDD| 3| 5
10001110| 8
— d —
addc.a,liy+d] |a«.a+[iy+dj+c 11tvotlnuFD| 31 5
10001110} 8E
- d -
addc.a,n .at—.a+n+c i1ivotitioonuefCE] 2 | 2
- n -
addc.hlss hle- hltss4c t1tvetiioiil|ED| 21 2
01 ws1010
add .hl,ss .l hl+ss e0 % 00 Jl00.1001 111
add .ix,pp Axe.ix-pp es 7o flizot101fDD]| 2 2
00551001
add .iyzrr Ay e dytrT v 07 o0 fh1111102|FD} 2 ¢ 2
00 « 1001
inc r 141 I11IVO0elo0 £ 100 1|1
inc p p+p-+1 11tvoejrroiza01|DD| 2 | 2
a0 p 100
inc q qe-qg+1 111Vvoeltta1103j¥D| 2] 2
00 q 100
inc [.hi] Al hl+1 1311voefon1to100/34] 1| 4
inc [ix+d] Lixd] e [ix+d]+1 111voeftio1110:/DD| 3| 7
00110100f 34
e d e
inc Liy+d] |[iy+dje[iy+d+1 111voeesunnaa|FD{ 3 | 7
00110100} 34
— d -
inc ss S5 +—55--1 o850 9 0l00.0011 111
inc .ix Axe—ixh1 aoooseeftzorn1oyfDD] 21 2
00100011 23
inc .iy dy+—-dy4-1 soooseofltllziot|FDI 21 2
0100011 23
U JOTL0T1IL
ss [.bcl.del.hil.sp
ppl.bel.del.ix{.sp
rr |.bel.del.iyl.sp
40

D/TTum.

O0UU LD IOU L ST COTIOITIOTILY
D Lxh|.axl
q dyhi.iyl
%0 1085

41

181




00101011} 2B

RS
——FEZy 7 S e flags PR
5 2 H¥,N (76543 210[HeX|brtesfctocka
sub .a,r ae.a—T tI1V1110010 r 111
sub .a,p .a—.a—] 111vititonn|DD) 2 | 2
10010 p
sub .a,q a—.a—( t11vitu|kFD] 2| 2
10010 q
sub .a,|.hl] .a+.a—Lhl} 111viljiooro110/96( 1| 2
sub .a,lix+d] [a+-.a—[ix}d] 11tvitptenniofDD[3 | 5
16010110f 96
— d —
sub .a,[iy+d] |a+—.a~[iy+d] 111veijuaino|FD[3 | 5
10010110 96
— d —
s5ub .an a+—.a—1n 111vi tiuocie/D6 2 2
LT « T ]
subc.a,r Bt BTG 111Vv1i1ij0011 ¢ 1
subc.a,p Bé.a-p—C Tt1vititoinieyDDI 21 2
10011 p
subc.a,qg B+—.a—g—C 111vetfaiziesFD| 2] 2
10011 ¢
subc.a,|.hl| a—.a—[hl]-c 111v1tlwonnefdE] 1] 2
subc.a,[ix+d] |a~—.a—[ix+d]-c t11vithioit1ol/DDI 3| B
10011110 9E
—d -
subc.a,liy+d] |ae.a—[iyt+d]-c 111V FDY 3
10011110; 918
- d -
subc.an a+—.a—n—C T11v:ipionoDE| 2
St S 4
subc.hl,ss 4l hi—ss—c {17vepon10|{ED| 2
01 +¢0010
decr rr—1 TI1IV:ejoo r 101 1
dec p p+—p—1 131vyehnronnrorDD! 2
00 p 101
dec q qe-q—1 TI11V1enti101iFD] 2
00 q 101
dec [.h]] bl [ hi]-1 T31IV1eporiozer] 35 1
dec [.ix-+d] dxtd]e—-[ixtd]-1 111V1ioefhzonzoiDD] 3
00110101} 35
- d -
dec [iy+d] Liy+d]e[iy+d]—-1 111v1eltinnznlFD] 3
00110101} 35
- d =
dec ss §5¢—88—1 o0 oo 8[00al0ll 1
dec .ix Axe-ix—1 08 0o oli1011201{DD} 2
o0101011] 2B
dec iy dye-dy--1 eseo00of11113101{FD] 2

42

PRETR AL AT

BN EEETEYY WS ETE flags [#~<a—F
S 7 HEN C[76543210[HexXbr s
and .a,r 2+ aAT I111P00[10100 ¢ 171
and .a,p a+-.aAp i111Poofuzon103{DD| 2 2
10100 p
and .a,q .a+.ahg 11i1Poofi1inn10{FD| 2 | 2
10100 q
and .a,[.hi] .a+—.aAlhl] T1i1Poojior00110]A6] 1 | 2
and .a,[.ix+d] |.a—.aA[ix-+d] t111rpoofio11101{DD| 3 | 5
10100116] A6
. G
and .a,[dy+d] |-a—.aAliy+d] 1.11r00tnnn103{FD| 3 1 B
10100110{ A6
e d -
and .an .a+—.aAn 711Poofii100110/E6Y 2 | 2
or .a,r ae-aVr 110P00[10110 r 111
or .a,p .a+—.avp 11o0Proofio11101|DD| 2 | 2
10110 p
or .a,q .a+—.aVq T1oP0o0i11m1101{FD| 2] 2
10110 q
or .a,[hl] a—.aVv[.hi] 110Po0o010210110/B6} 1| 2
or .a,lix+d] [a—.aV[ix+d] 11opo0o0ft011101{DD} 3 | B
10110110 B6
— 4 -
or .a,[iy+d] |ae.aV]iy-+d] 11orooptinn1naFDf 3 | 5
10110110 B6
4 -
or .a,n .8+.aVn T1oPoofiritono 6] 2 | 2
Xor .a,r Bi—.aNT Ti10POO0101 ¢ 1i1
XOr .a,p a+—.aMp 110Po0o0ft1011201]DD| 2 1 2
10101 p
x0T .8,4 a4 aMg 110P00[i1111104FD] 2 | 2
10101 g
xor .a,[.hl] ,a+.a¥%[.hl] T1oPool0101100AE| 1| 2
x0T .a,ax-4-d]  [.a—.aM[ix+d] T10P0o011o12101{DD}] 3 | &
10101110} AE
—_—d -
XOr .2, dy+d] |-ae.a¥[iy-+d] T1oroojiiini:FD; 3| 5
10101 110| AE
— d -
XOr .a,1 as—a¥n t1opPoojiitotiofEE] 2 | 2
L o —
¢mp.a,r a-T TT1IV1Iipoin « 111
cmp.a,p .a=p 111v1ijennie]DD| 2§ 2
10111 p
cmp .a,q a—q 111Vv:ipnn|kFDy 2| 2
10111 q
cmp .a,[.hl] a—[.hl] T11Vv1izIjo11t110/BE] 1] 2
cmp .a,|ix-+d] [.a—[ix+d] 111V 1ti012101fDD] 3 | 5
10111110} BE
—d -
cmp.a,liy+d] [a—[iy-+d] 111VviifaamwyFD| 3| 5
1e111110| BE
- d -
cmp.a,n a-—n 111vey Il FE 2] 2

— n —

199 10Bs

183




184

44

e—7{ ta%
%y 7 S EIVE flags [HA~a—F
ERa% rola G- a—.a%0.2 e Lol e
- s -B(7);- 24— .B%4].8(0}+—C e s 000 Tlooooor11] 0711 1
Ty 7 as e . Zf;aghch 7?-5;':0 ngb . « rora Cé—.a(0);.2¢.2/2;.8(1}¢~C ee0 oD Tlooool11j0F | 1 | 1
mulub .a,r Jhlew.axr 070 11101101 ED ’2 14 rolca tmp«—C;C+—.8(1};.a.2%2;.3{0}+~tmp |os o 0 o 0 Tjoo010113] 17| 1 | 1
I rorc;a. ;mp*—‘C;C*—-.3.{0};.8.*—'.8./2;.8.{7}+“tmp eote0 ffoootinnjiF| 1] 1
. : rol ¢ =T{7) "0 P o tfizoaro11f CB
muluw.hl,ss  [.deihle.hlxss 0Ie00] ii 1.(.); ;gi ED}| 2 | 36 [ ers 2;;(0}‘__0 11 t 1001l 212
= TN - - rol [.hl] c—{.hljn 11o0PofhrooionfCB[ 2| 5
e i
.be,.sp rol [ix+d] |o=[ix+dlin 11opoghiomiefDD] 4| 7 é
T TERES [ixA-d]+—[ix+d]*2 11001011|CB |
=—==v7 BRHIE fags [F~=—F ixtd]ese-o - a -
8.2 H%, N C|76543 210/ HeX[brras|etoens : : 80900110} 06
bitb,r z2—NOT 1) 771700 t1000011|CB] 2| 2 rol [iy+d] c:c—[.1y+d]<1} 11oro il FD} 4 17
N [iy+d}[iy+d]«2 11001011{CB
bit b, -0 ze-NOT [-hl]¢sy 71110 e[11001011|CB| 2 | 3 Ly+djer—c -4
b b 110 00000110; 06
bitb,[ix+d] [z«NOT [ix+d]e 7117061101220 DDf 4| 5 ror ¥ N 11 0o qptetuyCBEZ | @
11001011|CB ri/ 2Ty o ——
AR ror [.hi] C+—[.hl¢0y t1o0po0Iftreoz011{CB| 2 | 5
o1 b 110 _ [Bl]+—[hl} /200l - 00001 110| OB
bit b,[.iy-+d] 2+-NOT [iy+d]ces 7117061111203 FD| 4 | 5 ror [iix+d] c_e-[.1x+d]‘{o;. TioroguoniyDDid 7
11001011| CB [ix+d][ix+d]/2 11001011{CB
-4 [[ix+d]inec - d =
bt b 110 . cooor110| 0B
setb,r L{vye-1 eacasalitooren)CBl 2| 2 ror |iy+d] oeLiy-+d) (o) t1opojuionFDy 4 7
b . [.§y~§~d]«-[.iy+d]/2 11001011{CB
Set b, [ 4] [ =1 v oft00101CB| 2| 5 Hy+djen o - 4=
b 110 ocoo1110| OF
set B[] [SFdem T P TR B role r tmp ¢—C{C+—TI{1} Ii1opoizooi002|CB} 2 | 2
11001013 CB I é~T#2;T {0} +—tmp 00010 r
e rolc [.h]] tmp —C;C[.hlf¢ry ftorojizoor011[CB| 2| 5
o b 110 . [-bY) «[.h1)2;[. 1] {0y ¢t eap 0op10130| 16
setb,[iy-+d] [iy+dfimye1 soseoa1111101lFD} 4 | 7 ole [xche]  fimaeg rrorogmonny DDl 4 7
11001011|CB ce=[ix+d]in 11001011|CB
e [ixA-d]e[ix+d]#2 - d =
1 b 110 [.bx+-dqoy ¢—tmp 00010110] 18
P vy e CE T T3 Tole [._iy+d} tmp+C T10Po0ri1110i|FD] 4 [ 7
o ce[iy+d]m 11001011|CB
SRR [hcs—0 Te e e e e fiiootoni|CBl 2 5 Hy+d]eLiy-+d]s2 - 4
10 b 110 [iy+d](oyetmp o0010110( 16
b Berd] [t d]y 0 v e e sjiio10|DD| 4] 7 rore T fmp GO 1L0%e putseta GBE S |2
11001011/ CB /2 en —tmp 00011 r
e rorc [.h]] tmp+—C;C+[.hl](0) T1o0PoIjuuoot011|CBl 2] 5
10 b 110 : (B —[.BY/2;[ hl} sy e—tmp 00011110] 1B
b, [iy+d]  [[iy+d]m—0 T e e s e1ii10l|FD| 4| 7 rore [ix+d]  fmpe—c |t1ororpronion DD 47
11001014l CB Ce[ix+dto 11001011/ CB
- d - [ix+d]e[ix+d]/2 —d -
10 b 110 . [ix+d] sy e—tmp ooo11110| 1B
ror¢ Liy+d]  |tmpecC 11opo gm0 FD| 4] 7
ceLiy+d]e 11001011{CB
[iy+d]—[dy+d]/2 .
[iy+d](netmp goo11110} 18
rol4 [hl] tmp+—.8{0..2};.8{0..9)+ . hl] (.7 t1oPoeftizot10lfEDI 2 5
(-] a3 =Dl go.03;[ il 0. 53 4=t mp 11101111] 6F
rord {.hl] tmp ¢—=.2{0..3}}.3{0.a34~ .1l {0..2) 1t1oPoeftt01101[ED] 2 | B
[ Wl]go.s3—{ W} 1e.n3;[ W] qary smtmp 11100111] 67
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7 s
=g S HVE flags [F<=—F
S Z BE%,N C|76543 210] Hexbyresfetocna
shlr Ce—TI{7} t110P0 Tjuioo1011jCB| 2 | 2
shla T T2 00100 r
shl [.hl] c—[.hln T1opro I|troo2012{CB| 2 | b
shla [-hl) [ k]2 00100110| 26
shl [.ix+d] c+Lix+d]in 11oro0 1hio11101{DD] 4 | 7
shla [ix-+d}e—[ix+-d]#2 11001011{ CB
— g -
00100110{ 26
shl [iy-+d] c—[iy+d]in {1opo hiini|FDf 4 | 7
shla [iy+d]e[iy+d]+2 11001011|CB
- d —
oo100110] 26
shrr C—T{0) 11o0P0 tlioo1013|CB| 2§ 2
rer/2 00111 =z
shr [.hl] c+{.hlf0) 1topo [1io01012|CB{ 2 | b
[hl]—[hl]/2 oo111110] 3B
shr [ix-}d] C—{.ix-+d]or 11o0Po0 [htotrtolfDDI 4 | 7
[ix+d]e{ix+d]/2 11001011/ CB
e
00111110] 3E
shr [iy+d| C+Liy+d| 0 11opo0 Tl FD| 4 | 7
[iy+d)e[iy-+d]/2 11001011)CB
— 4 -
co111110] 3E
shrar tmp ¢—T{1};C—T{0} I70Po T11c0101|CB| 2 | 2
r—1/2;r {7} +—tmp 00101
shra [.hl] tmp e[ hl]¢ry;0 L]0 110Po0 rjiree101{CB| 2 | 5
[.h]]*“[.hl]/2;[.hl]{7}*—tmp 00101110 2B
shra [.ix-+d] tmp ¢ [.ix+d] (1} 11o0Po0 inonn101{DD[ 4 1 7
Ce[ix+d]¢o0 11601011| CB
it d] e [xd] /2 —-d -
dxtd](rpe-tmp 00101110] 2B
shra [.iy--d] tmp[iy+d]{n t1oro thattitiolFD| 41 7
c+—[iy+d]co 11001011|CB
dy+d] iy —tmp 00101110] 2K

shl i & shla @ FEE o FALYHADTHF I v FRE—TF

46

108 %

DIRGS
——x=y7 e ElE flags |A~a—F
S 7 BN C|re 543 210[HexX|sreerlerocts
br nn pe+nn s 00 aeo|12000011/C3} 3| 3
e TN b
— nny —
bnz nn if z=0 eecae¢eo11000010/C2| 3 | 3
Ppeenn = nap -
— nny -+
bz nn if B=1 s 9009 o11001010(|CAl 3 | 3
pC+nn — nng =
— nny -+
bnc nn if =0 a0 08011010010 D2] 3 | 3
Jpe+—nn — nn; —
- nny —
be nn if c=1 oo 90 011012010/ DA] 3 3
Jpe+nn o n‘nx —
= QDA
bpo nn if B,=0 oece 09 afllroonaeB2| 31 3
Jpc+nn — nap —
— nog —
bpe nn if 7,=1 o000 aflliciorofBAl 3| 3
JpC—In ~— nny —
— nny -
bp nn if s=0 oeoaoofl1110010/ F2| 3 | 3
Jpc+—nn +~— nny
—nny -
bm nn if 5=1 ecoes eftirrioio|FA| 3 | 3
JpC+-nn ¢y -+
+— npy —
br |.hl .pc+|.hl oeesavafirrotoolf 9| 1 | 1
br [ix pe—|ix ev e e oll2o11101DD| 2 2
11101001} E9
br [.iy] pe[.iy] ses0oenr111101{FD; 2| 2
11101 001] B9
short .pc—.pcte o009 wfoooiiooe) 18] 2 | 3
br € — D —
short if z=0 oo s 00 0030000020 2] 2
bnz e Jpce.pcte —ewl - 3
short if z=1 ® o0 ee of0oiolooo 28| 2 | 2
bz e pee—.pcte —e—2 — 3
short if ¢=0 00048 00110000030} 2| 2
bac e .pc+.pcte —e—2 3
short it o=1 ea s 20 000111000 38| 2 2
be e .pc.pet+e —e—3 3
dbnze b+, b—-1;f .b#0 ew e eoef00oto000] 10| 2] 2
.pC+—.pcte —e—2 —
47
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188

o — LRl
ZeEZy T S EIVE flags F_a—F
S Z HE,N C|76 543 210{HexX|sytecfelocis
call nn [-sp—2]—.pesl.sp—1}e—.pes ooe 00 12001101{CD| 3 | 5
Spé—.8p—2;.pCenn = nmy -
o DR —
call nz,nn if z=0 oo oo e/11000100] C4} 3 | 3
[.sp—2]«—.peg;[.sp—1}«.pes — nng —+ 5
.Sp+.Sp—2;.pC+nn — amy —+
call znn if z=1 soe e e|11001200{CC| 3 | 3
[.sp—2])«—.pey;[.sp—-1]+—.pcs e ang = 5
Sp+—-.Sp—2;.pC+—nn ~— nny -
call ne,nn if ¢=0 a0 e a0 alilolol00iD4]| 3| 3
[.sp-—2]<—-—.pc;;{.sp——l}«——.pch = nOy —+ 5
.Sp+.Sp—2;.pce—nn — nap -
call c,nn if c=1 e o a0 ejr1011200/DC| 3| 3
[.sp—2]«.peg;[.sp—1]—.pecs — nmp — 5
.Spe—.5p—2;.pc+nn e nny -
call po,nn if B =0 e o a0 eltll00100/E4} 3 | 3
[.sp—2}+.pcs;[.sp—1]—.pcs — nng — 5
Sp+—.Sp—2;.pc+nn +— nmp, —
call pe,nn if =1 s 0840011101100/ ECl 3 | 3
[-sp—2}e—.pei;[.sp—1]«.pes ~ nn; — 5
Sp—.Sp—2;.pC+nn — any, -
call p,nn if g=0Q see0oel12110100|F4] 3 | 3
[.sp—2]+.pes;[.sp—1]«.pcy — nng - 5
Sp—.8p—2;.pcenn - nny -+
call m,nn if s=1 eoe¢aaoi1111100{FC| 3 | 3
[-.sp—2]¢.peg;[.sp—1]+—.pcy — nny - 5
Sp—.sp—2;.pcnn - nmp —
ret .per—[.spl;.pen—[.sp+1];.5p+.5p+2|s o o o o o11001001|CI| 1 | 3
ret nz if =0 s o6 ¢0 oj11000000C0{ 1| 1
.per—[.sp];.pen—[.sp+1};.5p—.sp+2 3
ret z if z=] a0 e090110010000C8{ 11 1
.per—[.spl;.pene—[-spt+1];.spe—.sp+2 3
ret nc if c=0 seoeseftiotooDO] 1] 1
.pcr—/[.spl;.pen—[.sp+1];.sp+—.sp+2 3
ret ¢ if c=1 eoeooajilontooo{D8| 11 1
.pcr—[.spl;.pen e [.sp+1];.spe—.sp+2 3
ret po if 7,=0 eoecsoefitronooe BO| 1 | 1
.per+—[.sp|;-pen+e[.sp+1];.spe—.sp+2 3
ret pe if7=1 so00eo0ofirrorooe B8] 1 [ 1
.per—[.spl;.pene—[.sp+1};.sp—.sp+2 3
ret p if s=0 ee oo s11110000 FO| 1 1
.per—[.sp);.pen+—[.sp+1];.spe—.sp+2 3
ret m if s=1 ese0o0oftr211000| 8] 1| 1
.peri—[.sp);-pen—[.sp+1]);.5p.sp+2 3
reti interrupt return eeaseo0o1110110LlED| 2| 5
o1001101{ 4D
retn Non Maskable Interrupt return 00000 ofi1101101/ED} 2 | &
o1000101( 45
brk k [.sp—2]«.pei;[.sp—1].pes 0o s oo o|llralll 1] 4

Sp—.8p—~2;.pcrek;.pc, 0

1990

B AHTIES
= S EIE flags |[F<X=2—F
S Z HE,N Ofre 543 210/Hex|orteoletocss
in .a3,[n .a«[n] oesoaoironron|DBf 2 [ 3
in 1. re—|.c 11o0Po0ejt2101202|ED]| 2 | 3
bl & 000

in .f].c] [-€] 110P0 oft1r01100]ED} 2 | 3
01110000 T

in [hlj—[.c];.be—.b—1 7117111101201/ ED| 2 | 4
[-hl4+],[.¢]| bl hl+1 “ 10io0010] A2

in [.hl]+[.cl;.be—.b—1 711111120120 ED] 2 | 4
[.h1——],[.¢]|.hle.hl~1 .1 10101010{AA

inm repeat;|.hl]—[.c|;.b~—.b—1 717171ef11101201/ED] 2 [ 4

[.hl4+],[.¢]j.hle.hl+1;until .b=0 10110010 B2 3

inm repeat;|.hl]—[.c|;.b+—.b—1 7117171e(11101101{ED| 21 4

[.h1——},[.c]|-hle.hl—1;until .b=0 10111010/ BA 3

out [n},.a [n]e.a eeeooofroonD3]| 2] 3

out {.C],l' [.C]+—-1' saeooosfiilottoy/BD| 21 3

01 r 001

out [.cl«[hl];.be~b—1 rt1771eh1101201{ED| 2 | 4
[.c],[.h1++]|.hle hl+1 -1 10100011 A3

out [.cj+[.hi];.be—b~1 71771ef11201201{ED| 2 | 4
[.c],{.hl——]|.hl+hl—1 ot 10101011{AB

outm repeat;.c]+[.hl];.b+~.b~1 71711eh11102101{ED] 2 | 4

[.c],[.hl4+-+]|.hle=.hl+1;until .b=0 10110011| B3 3

outm repeat;.cl+[.hlf;.be—.b—1 71111e11101201|ED]| 2 | 4

[-c],[-hl—~]{.ble.hl—1;until .b=0 10111011{ BB 3

.b—1=0 DK 1 ik 0

inflc] Be VIREBRT A~ VORBR I > C T 72 BLIXTTCETORAERE CICHEE

MIhsxh
CPU fE&S
=—E=y7 e Ve flags |F#<=—F
S Z H¥, N C|76543 210[HeX|srteslctocns
adj .a adjust to decimal I11Peljo0ot00111{27) 1] 1
not .a .a«NOT .a o1l aefoo101111|2F| 1| 1
neg .a .a~NOT .a+1 t1tvetitonzot{ED] 21 2
01000100] 44
note c—NOT ¢ se?eb Tfoc11nl{3F ] 11 1
setc ce—1 eo0o0ifo0110111/37 1| 1
nop NO operation e s 980 0)00000000i 007 1| 1
halt HALT oeae0eoj0lr10110{76] 1] 2
di IFF«-0 seoeoof11110011{F3 1 1| 2
el IFF«1 eeocooftltnzon|FBI 1| 1
im 0 interrupt mode 0 seoroo(11101201{ED| 2 [ 3
p1o00110] 46
im 1 interrupt mode 1 eeo00sof11101101|ED| 2 | 3
01010110| 56
im 2 mterrupt mode 2 o8 o900 oj11201101{ED| 2 | 3
o1011110| BE
10R = 49

189




XTALO g
CINPUT) :
P 6
S
i i
VCLEK P

g
—

SYSCLEK P

H
H
.

XTALO

PHO, PH1 PH2 | PH3 |

figl

Cleck Timing

RESET

-----------------------

190

......

TeX
TwiRESET Py
fig2 Reset Timing
D7TUm -

READ CQPERATION

WRITE CPERATION

ne wait eycle i 1 wait cycle
PHD . PHI . PH2 PH3 ¢ TeX . vait cycle .
po-ALS |
I , VAL LD VAL1ID éﬁ
+ ; -
: : i ! |
i2,06) 1 1,(3) | i2,04) §1,(3) 2,04
MEMRQ S
(1o0RQ b I
&1 &,(2)
=
JoRQ
(HENRQ) —id|
= g ? 10
ACCSTBH _/ ) jT
I : ]
RAS
14,15
P<—->] l
—— 3 i
CAS q
6 5 6 5 3
4%1 B s h
T YR
(26} 27 ' 26 & 27
so=R ) 4 vaLID | A varre B
(INPUT) __.._._____/ \i- -! \. _>-
% i 7 8 7 s
v N
; {2
34
f_s)z 25
Po-D7 d our pATA OUT DATA
(OUTPUT) \ . A
DRAM 2
{14pyT) 5&
Lu 50 151 50
o \ /7777771
{1upyr) //7 - £ //
1 10722088 () 2HWS
g2 1072 AN EBER () 2B
figd-1 SRAM,ROM, 10 Read or Write Cycle
199 10B% 191




rage breakllkl?d
1 waitAsd ne wait
7 ) i
A . . . Py »
PHO S PH1] PH2I PH3 iYex : : P
XTALO Jmmmmm
SYSCLK _/_—\___/ \___/ g U \_____ i PHO{PH1 § PH2 iPH3 ; N
i 30 31, 32 33 ; : : s i i
| L | - P
DAO—-DA1D Row 00 | ) |icou Ao % doL apo coL ADD ) P
Fi i N\ e XTALO
1| P e B e : i
212 38 sl | 34 35 i i ; i : ;
\ § . I ; é
RAS SYSCLK : i ;
L 11 |
11 j

MEMRAQ

i0 g

ACCSTHSB

CAS

13 16 39 15

MEMRQ

~
T
11

OPERATION

READ
l

L3

-

CINPUT)
16 1 40 X 16 " —
RD

17

? |
I N o oo |
. DO~-D7 L VALID —{VALID}—{ YALID
8

OPERATION

A
ACCSTB i (HIBK) (HIGH)

72

37 25
t

1 - TES H
0UT DATA OUT DATA >—-—/ (o 'I‘H;i&;h) R :

\Do—D7—§——S—< 0UT DATA
: B 1 »

(QUTPUT) HE r - i

DRAM /T -
(INPUT) : f ;
: i i : [#]1] RASO~RAS3I¥TNRT

1 ~N-¥YE—-ForsWBhighocot ;

PR

WRITE

figd-2 DRAM Read or Write Cycle figd-3 Refresh Cycle
192 DATUM 9% 1082 (CAS Before RAS Refresh) 10%




XTALO

SYSCLK _—/—\— PHU;PHI‘PHZ:PM

xTALO

;j
S
;
-
-

INT ; ‘\ P cYSCLE

(INPUT)
60 r_}
54 55 i K i
N SUSREQ i ] ! ,, /{
i

LI

62

%l
Xy
|

|

68, | 69 FUSACK

INTMP (E1)

' 5 64
2 34
: 3 FLOAT
R <->l ! AO-ALlS > I
MEMRQ T (OUTPUT) I
03 65
a ‘
rons A13-MAZ23 \ £ e AT
(QUTPUT) )4 o
{ CHigh]
RD RV WR _/
66

ot

L el §

N
]
]
]
P
1
1]
]

: 86
DO-D7 : AV VN ot
(ouTPUTY 3 [ [ [/ 1 ’ t

ACCSTB 3/

26127 :
DO-D7 : — . : 67 67
: vau:a>>ﬂ-~“~——— MEMRaQ, i g i <>
(INPUT) - T I0RQ. : ' : i\ FLOAT
‘D, Wk !
73 . : Y
TESTS2 : 72
(OTHER®A) : :
TEg
- p0-D7 = Restart Code {nodel) (QTH'T2
i 1 TOPADINTMPUE, mode 0OOH DO-D7 = Int Vector Low Address {(mode?) ER)

figd-4 Interrupt ModeO or Mode 2 figd-0 Bus Request/Acknowledge Cycle
194 D/1Tum %% 1085 195




wait cycle o

tPHO: PH1: PH2 PH3 §

XTALO Mﬂj—\w

SYSCLK /r?“j\d__/r~*xk~__/?“ﬁ\L_-
L : : SYSCLEK : : : :
VALID MEprs 5 v | E/
(TORQ) f ? ? ;

Al13-~A15 [&]
(OUTPUT)}

et

RD

MA13~MAZ23 { VALID
(INPUT) :

DAO—-DAI1L1CO ACCSTE

AO-A1LlS

2% *
| X((Q YALID
(OUTPUT) ; 5 : -
RAS _4 : §E% : § =
\ DO~D7 ' .
i DS T (T &
- —

16 .
a ! NiE UL los] i ourpPUT

: : o 5 ’ 2 / :
: AIT & \ : i 5

CAS /{ \ / K i — : :
99

2 | f1g3-7 SYSCLK, ACCSTBtHEOES0EE (1)

VALID

MEMRDQ
SYSCLK

P . s / i :
DRAM P : § : |
(IHPUT) / CAS / \

(READ) 102}

ANGEHE MABUSDIR=L : g | | |

TP R=Low . (WRITE) : 103
[#] :A13-A15»#%{tT5LRB0OO0OMBTCPAGE BREAKMAELYT 3. ACCsSTB mi/hm_\ :
= x

tnr2.DRAM=HighOBAUWAITESOHELC»»D5 7. : 100
wait cycledlBHBWEWS ;

f1g3—8 External Address Mode (DRAM ACCES‘SO)%%)

. figd-8 ACCSTBrEOGZOEE (2)

196
% 10ps 197

[R——




NMI \

XTALEOC

SYSCLK

XTALO

SYSCLK

FTREN

XTALO

SYSCLEK

REFEN

188

70

i PHO PH1 PH2 PH3

PH3 |

82

figd-9 20

AO,Als

{IRPUT)

e G_MAZ 8

STABLE

STABLE

(INPUT)
XTALO
3 TeX : Xtal Cyeldk Time
I
ERAS ]
(INPUT)
4 8
RAS \L /
! :
= =
CAS \E ﬁ
i :
5 10
e H .

DAO~DA 1 O

pe-
P—

NENRQ

sy

10RQ
RD

—

¥R

s

ACCSTB
| b0-p?

Hi-Z
Hi-Z
Hi-Z
Hi-Z
Hi-Z
Hi~Z

fig4 External Address Mode (BUSACK=Low, REFEN=High)
1990 1083

coL

5 S
X ROW ADD




