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2 (202) (202)

3), (205), (206) DRAM(207) . (3) E- ( =
xternal Bus) _ ___(205), (206) DRAM(207) . E- (Bu
s Arbitration bus),  / 71%(R/"W) (TS) (TA) (3)

(205) . (3)
(205), (206) DRAM(207) E- . , 3
) E- (RAS) (CAS) DRAM (DRAMW
) DRAM(207) (3) E- (CS)
(WE) (206) . (BR),
(BR) (BD) (compilation)
3 , 3 3) 3)
(8), 9), (12), (13), (14) (10) :

(8) E- ( ) . 8 S

- (12) (13) . S- .
(8) M-  (23) (9) (14) M- (23) .3

(3) .

(9) CPU(2), (MMU)/ (4) (6) . CPU(2), MMU/ 4), (
6) (10) K-  (25) . CPU(2) (6) MMU/ (4)
. MMU/ (4) M- (23) 3) .CP

u@2) ) (10) 3) (

4 (8) (8) (802), (8

04), (806), (808), (810) .
E- (802) M- (23)
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(804) (MTA) M- (23) (804)
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(CAS) (TA) E-

(804) (810) (804)

DRAM_ CS_ (808)

(804)  int_ext_ ( ) (806)

(806) (BG) L (BR) (BD)
E- int_ext_
(808) . L
(808) (TS) ; NZR/ W)
E- (808)
(810) (808) L (MADDR)
(MTS) (MSIZE) / N1E[R/ W) M-
(8) (810)
(810) .
(810) 12a 12¢ 13a 13e .
(810) (CSARO-7), (CSMRO-CSMR7)
(CSCRO-CSCRY7) .
(CSAR) 12a
(BA31 BA16)
(CSMR) 12b CSMR
. CSMR



12b , BAM31 BAM16

' CSAR
'AND'’ .2
1 ,
0 ,
CSAR . CPU, SC, sD, UC
CSMR
CPU ,
(SC), (SD), (UC)
(UD) . CSMR 1
(assert)
. CSMR 0
12c . (CSCR) . CSCR
0(Cs0) (boot) )
, CSO ROM . , CSO
(assert) . ROM
. CSO CSMR(CSMRO)
, CSO
1 CsO
[ 1]
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0 0 32-HE X E
0 1 8-HE XE
1 0 16-¥|E ¥ E
1 1 16-¥E X E
2 (3
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443z B C FE_CSO WY X% ¥4
0 tzdol &g
1 159] 7] 4deist &7 Qo] Ed
12¢ (WS[3:0]) AA( ) EMAA( )
. , WS[3:0]
EMAA " (hity
(assert) EMAA 1 , (804)
WS[3:0] (assert) . (205)
(TA) . EMAA 0
TA
AA
(assert) . AA 1 , TA WS[3:0]
(assert) (804)
. AA 0
(205)
PS[1:0]( ) .PS
PS 2 00 32 [31:0] .
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PS 2 01 ,
8 [31:24]
PS 2 10 , 16 [31:16]
BRST( ; Burst Enable) ' (burstability)
BRST 1 ,
. ' . ,8 16
(longword) , 8 8,16 32 '
' . BRST 0] ,
ASET( ; Address Setup Enable) (indicator)
(assert) . ASET 0 ,
(assert) . ASET 1 ,
(assert)
WRAH( ; Write Address Hold Enable)
. WRAH 0 ,
. WRAH 1 ,
(assert)
RDAH( ; Read Address Hold Enable)
(assert) . RDAH 0 ,
. RDAH 1 ,
(assert)
WR( ; Write Enable) (assert)
. WR 0 , . WR 1
RD( ; Read Enable) (assert) . RD 0
, . RD 1 ,
(810) DRAM (DCRR), DRAM (DCTR),
DRAM (DCARO-DCAR1), DRAM (DCMRO-DCMR1)
DRAM (DCCRO-DCCR1)
DCCR 13a . DRAM
13a , (RC11-RCO) (804)
16
13b DCTR DRAM DRAM
(804) DRAM
(RAS) (CAS) .DCTR , DRAM
(DAEM) DRAM (804)
. DAEM DRAM
, DAEM 0 ,
DRAM , DAEM 1 ,
DRAM
EDO( ; Extended Data Out) DRAM EDO DRAM
EDO CAS (assert) (804)
(804) EDO DRAM CAS
RCD(RAS CAS ) RAS (assert) CAS (assert)
- (non-page) .
. RCD 0 , RAS CAS (assert)
(assert) . RCD 1 , RAS CAS (assert)
2 (assert)
RSH1-RSHO( - RAS ) CAS (assert) RAS (asser
t) - RA
S 2 00 , RAS CAS (assert) 1
1/2 , 2 01 , RAS CAS (as
sert) 2 1/2 , 2 10 , RAS CAS
(assert) 3 1/2
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CRP1-CRPO( - CAS-RAS ) - - (back-to-back) DRAM
CAS RAS
.CRP 2 00 , RAS CAS 1 1/2 (ass
ert) , CRP 2 01 , RAS CAS 2 1/2
(assert) , CRP 2 10 , RAS CAS
3 1/2 (assert)
CAS( ) EDO , DRAM CAS
3 CAS EDO
[ 3]
CAS EDO CAS 9ER At (KN&d &
g 5)
0 0 1.5
0 1 1.0
1 0 2.5
1 1 2.0
CP(CAS ; CAS Prechsrge Timing) EDO , DRAM CAS
CAS 4 CP EDO
[ 4]
CP EDO CAS AYEHE A A2 €89
)
0 0 0.5
0 1 1.0
1 0 15
1 1 2.0
CSR(RAS CAS CAS ; CAS Setup Time for CAS Before RAS Refresh)
CAS (assert) RAS (assert)
. CSR 0 , CAS RAS (assert) 1
(assert) . CSR 1 , CAS RAS (assert) 2
(assert)
DRAM (DCAR) 13c DRAM
DRAM DRAM
DRAM (DCMR) 13d DCMR
DRAM , DCMR
13d , BAM31 BAM17
DRAM
DCAR
'AND' .2 DRAM
1 , DRAM
o
DCAR .SC,SDb,uUC UD
DCMR DRAM
, -DRAM
DRAM .
(SC), (SD), (Ud)
(UD) . DCMR 1 ,
DRAM .
(assert) , DRAM , -DRAM
. DCMR 0 , DRAM
. DRAM
13e DRAM (DCCR) DCCR , ,
DRAM .DCCR , PS[1:0](
) DRAM PS 2 00 ,
32 [31:0]
PS 2 01 , 8 L



31:24]
16 [31:16]
PS 2 11 ,
[31:16]
BPS[1:0] DRAM
. BPS 2 00 , 512
01 , 1K
2K .
(PS[2:0]) (BPS[1:0]) DRAM
phase)
14a 14c .
PM[1:0]( ; Page Mode Select) DRAM
. PM 2 00
01
WR( ; Write Enable) DRAM
0 , DRAM
, DRAM
RD( ; Read Enable) DRAM
0 , DRAM
, DRAM
2 , , (205)
DRAM(207)
3) DRAM
DRAM
, (205) (TS) ,
3) (assert)
()
()
) . TS (assert)
- (tri-state) ,
(assert)
CAS (assert)
, (205) (3)
) (205)
(3)
3
(assert) ; )
3 (3 : (3
(4) (6) K- (25)
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(6) RAM, ROM, , FLASH DRAM
M- (23) 9 . M- (23)
8) . 8) M- (23) E-
. 8 S- (focal point)
. S- (12 13) 3)
9) , K- (25)
M- (23) 9 (14)
. (8) M- (23) E-
(12 13) S-
2 (205) 3)
DRAM (8) ®) 4
(202) (205)( 2 ) L TS(
) (assert) .
RI W
4 5
TS Rl W (205)
(808)( 4 ) : (806)( 4 ) (3)
E- . .BG BD , E-
(806)  int_ext_ (assert) .BD E-
(806) . BR E- (mast
ership) (assert) (205) DRAM(207) (206)
(assert) . (806) B
G . (806) int_ext_
(assert) int_ext_ (804)
(808) )
(808) (TS) (205) (assert
) TS (assert) (808)
RI W (202)
(808) DRAM(207)
DRAM_ (DRAM_hit) (assert) (808)
(206) , CS
(assert) (206)
(206)
, CS_ )
(808) (assert) (206) SRAM, ROM, EEPROM, EPR
OM, FLASH,
DRAM
5 (205) DRAM(207) .
DRAM_ DRAM(207) (assert)
(804) (810) DCTR ( 13b ) DAEM(Drive Addres
s during External Master DRAM accesses) (205) DRAM(207)
(804)
DAEM ( 1 ), (804)
(808) E-
.1/2 , RAS (804) (assert)
DCTR RCD (808) E-
14a 1l4c (808)
.1/2 , CAS (804)
(assert) DRAM(207) , DRAMW D
RAM(207) DRAMW (804) DRAM(207)
, TA( ; Transfer Acknowledq) (assert)
6 9 (804)
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(810) DCTR DAEM (assert) 1 6 , Cl
k(Clock)
. 6 (205) 1
___(T9) ,RI W 3)
1 LRI W (3) DRAM(207)
(205) (205) TS
- (tri-state)
TS (8) (808)
, DRAM(207) , (205)
(808) DRAM(207)
(804) DRAMW (assert)
1/2 , (804) DRAM(
207) RAS (assert)
(808) , DRAM(207)
DRAM(207) .1/
2 (808) (80
4) DRAM(207) CAS (assert)
1/2 (804) (205)
TA (assert)
TA (assert) (805) RAS , CAS , TA
, DRAM(207) - (tri-state)
, DRAM , L 6 6
(205) (TS) ,RI' ' W L 1
3) 1 ,RI' W (3) DRAM(207)
(assert) .
(205) , TS
(205) - (tri-state)
TS (8) (808)
DRAM(207) (205)
(808) DRAM(207)
(804) DRAMW .
(808) 1/2 , (804)
DRAM(207) RAS (assert)
(808) DRAM(207)
, DRAM(207) .
(808) 1/2 , (804
) DRAM(207) CAS (asser
9]
1/2 (804) TA (assert)
. TA , E- DRAM(207)
(205)
TA (assert) , RAS , CAS , TA .
(804) DRAM(207) - (tri-state)
7 DRAM(207) ,
(810) DCTR DAEM (assert) 2 7 , Cl
k(Clock)
.7 (205) 1
) (TS ,RI W (3)
1 ,RI W (3) DRAM(207)
(205) (205) TS
- (tri-state)
TS (8) (808)
, DRAM(207) (205)

- 10 -



10-0436098

(808) DRAM(207) ,
(804) DRAMW (assert)
1/2 , (804) DRAM(
207) RAS (assert)
; (808) , DRAM(207)
, DRAM(207) .1/
2 , (808) , (80
4) DRAM(207) CAS (assert)
1/2 , (804) (205)
TA (assert)
TA (assert) , (804) CAS TA
, DRAM(207) - (tri-state) . RAS
(assert) . RAS
DRAM D),
DRAM ),
3 (assert) .
, DRAM , 7 . 7 ,
(205) , (TS) ,RI' W L 1
(3) 1 ,RI'W (3) DRAM(207)
(assert) .
(205) , TS
(205) - (tri-state) .
TS , (808)
, DRAM(207) , DRAM(207) .
(808) 1/2 , (804
) DRAM(207) CAS (asser
t) .
1/2 , (804) TA (assert)
. TA , E- DRAM(207)
(205) . TA (assert) , CAS TA
: (804) DRAM(207) -
(tri-state)
8 DRAM(207) ,
(810) DCTR DAEM (assert) 2 8 , Cl
k(Clock) ,
_ 8 , (205) 1 , _(T9) , R/
w 3) . 1 ,RI' W
(3) DRAM(207) .
(205) . (205) TS
, - (tri-state) . TS ,
8) (808) , DRAM(207)
: (205)
(808) DRAM(207) , (804) ,
DRAMW (assert) .1/2 , (804)
DRAM(207) RAS (assert)
, (808) , DRAM(207)
, DRAM(207) .1/
2 , (808) , (80
4) DRAM(207) CAS (assert)
1/2 , (804) (205)
TA (assert)
TA (assert) , (804) RAS , CAS TA
, DRAM(207) - (tri-state)
, DRAM , L 8 . 8 ;
(205) , (TS) ,RI''W 1
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3) 1 ,RI W (3) DRAM(207)
(assert)
(205) , TS LT
S , (8) (808) DRAM(207)
) (205)
(808) DRAM(207) , (804)
DRAMW
(808) 1/2 , (804)
DRAM(207) RAS (assert)
, (808) , DRAM(207)
, DRAM(207) )
(808) 1/2 , (804
) DRAM(207) CAS (asser
t) .
1/2 , (804) TA (assert)
. TA , E- DRAM(207)
(205) TA (assert) , RAS , CAS
TA . , (804) DRAM(207)
- (tri-state) .
9 (810) DCTR DAEM (assert) . DAEM
(assert) (202)
9 DRAM(207) , (808)
(810) DCTR DAEM (assert) 4
9 , CIk(Clock) ,
.9 ,
(205) 1 __(T9) ,RIL' W
3) 1 ,RI W (3) DRAM(207)
(205) , (205) TS
, .1/2 , (804)
DRAM(207) RAS (assert)
, (804) DRAM(207)
CAS (assert)
1/2 , (804) (205) TA
(assert)
TA (assert) , (805) RAS , CAS , TA
, DRAM(207) - (tri-state)
, DRAM , L 9 9 ,
(205) , (TS) ,RI W L 1
3) 1 LRI W (3) DRAM(207)
(assert) .
(205) , TS .
1/2 , (804) DRAM(207)
RAS (assert)
, (804) DRAM(207)
CAS (assert)
1/2 , (804) TA (assert)
. TA , E- DRAM(207)
(205) . TA (assert) , RAS , CAS , TA
. , DRAM(207) - (tri-state)
6 9 , CAS (assert) DRAM(207)
14a 14c
DRAM
DRAM
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DRAM
. 3)
CAS DRAM
1
DRAM
5 . CS_ (206)
(assert) (20
5) (assert) (804)
(810) CSCR ( 12c ) EMAA(External Master Automatic Acknowledg
e) (assert) . EMAA (assert)
( 1), (804) 12c¢ CSCR
(WS[3:0]) (TA; Transfer Acknowledge)
TA (assert) . CSCR
EMAA (assert) , (804) (206) , CS(Chip S
elect) , WE(Write Enable) , TA . 3
(205) (206) . , EMAA (804)
(O] WE(Write Enable) (206) TA( )
: (804) (205) ( )
TA
10, 11, 15 16 (804)
10 , (804) TA( )
(810) CSCR EMAA (assert) 1 10
, Clk(Clock) .
.10 (205) 1
___(T9) ,RI W 3)
1 ,RI' W (205) (206)
, TS (205)
(206) (TA) - (tri-
state)
TS , (8) (804) (206)
(205) CS(Chip Select)
(assert) (804) (TA)
(804) (205)
(206) (WE) (
assert) (804) (TA) (assert)
, TA Cs WE - (tri-state)
, 10 10
(205) (TS) , R/ W_ 1
3) . 1 ,RI''W (205) (206)
(assert) .
, (804) (TA) - (tri-state)
TS (8) (804) (206)
(205) (CS)
(assert) ((804) (TA) (assert)
(206) (205)
(804) (TA) CS
(206) (205)
- (tri-state) .
(804) TA - (tri-state)
15 (206) , (804) (TA)
(810) CSCR EMAA (assert) 1
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. , (804) TA - (tri-state) , T
A (205) ( )
15 , Clk(Clock)
.15 (205) 1
___(T9) ,RI W )
1 ,RI' W (205) (206)
, TS (205
) (206) . (804)
(TA) - (tri-state) .
TS (8) (804) (206)
(205) (CS)
(assert) (205) ( )
TA
(804) , (205)
(206) (WE) (
assert) (205) ( ) (TA)
(assert)
, TA Cs WE - (tri-state)
. TA (205)
(assert) . TA (assert) (205)
(810) CSCR WSJ[3:0] , CS WE (assert)
, , 15 15
(205) (TS) ,RI W L 1
3) . 1 ,RI W (205) (206)
(assert)
(804) (TA) - (tri-state) .
TS (8) (804) (206)
(205) (CS)
(assert) (205) TA
(206) (205)
(205) TA (assert)
, TA Cs - (tri-state)
. TA (205) (205)
(assert) . TA (assert) (205)
. (810) CSCR WSJ[3:0] , CS
(assert) .
11 (206) , (804) (TA)
(810) CSCR EMAA (assert) 3
11 , Clk(Clock)
1 (205
) 1 (1Y) ,RI' W 3)
. 1 ,RI W (205) (206)
, TS
(205) (206)
(TA) - (tri-state)
TS (8) (804) (206)
(205) (CS)
(assert) . , (804) (TA) .
(205) (206) .
(804) (205)
(206) (WE)
(assert) (804) (TA) (assert)
, TA Cs WE - (tri-state)
11 11
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(205) (TS) ,RI''W L 1
3) 1 ,RI' W 3) (206)
(assert) .
, (TA) - (tri-state)
TS 8) (804) (206
) (205) (CS)
(assert) , ((804) (TA) (asse
rt) (206) (8) (802)
(804) (TA) CS
(206) (205)
- (tri-state)
, TA - (tri-state)
16 (206) , (804) (TA)
(810) CSCR EMAA 4
, (804) TA - (tri-state) , TA
(205) ( )
16 , CIk(Clock) .
. 16 (205) 1
_(Ts) ,RI' W )
1 ,RI' W (205) (206)
, TS
(205) (206) (804)
(TA) - (tri-state)
TS (8) (804) (206)
(205) (CS)
(assert) (205) ( )
TA
(804) , (205)
(206) (WE)
(assert) (205) ( ) TA
(assert)
, TA Cs WE - (tri-state)
. TA (205) (205)
(assert) . TA (assert) (
205) (810) CSCR WSJ[3:0]
, CS WE (assert)
, 16 16
(205) (TS) , R/ W_ 1
3) 1 ,RI''W ©) (206)
(assert) .
(804) (TA) - (tri-state) .
TS (8) (804) (206)
(205) (CS)
(assert) (205) TA
(206) (205)
(205) TA (assert)
, TA Cs - (tri-state)
. TA (205) (205)
(assert) . TA (assert) (205)
, (810) CSCR WSJ[3:0] , CS
(assert) .
(205) (©)) (804)

3)

- 15 -



10-0436098

(205) ' (

(3) :
(205) 3) , ,
: (206) :
(assert) . ,
: (3 :
5 , int_ext_ , (808)
, (3) MTS(Master Transfer Start)
. MTS (assert) , 3)
MTS (assert) , (808) , (202)
, (MADDR) ,MR/ W M
(808) DRAM(207)
DRAM_ (assert) . .
(808) (206) CSs_
(assert) (206) ,
(206) )
, CS_ (808)
, (206) SRAM, ROM, EEPROM,
DRAM_ DRAM(207) L (assert)
(804) (808) TS, R/ W, E_
(804) (806) (BR) (BD)
E- . L (804) RAS, CAS DRAMW _E-
. (802) R/ W RI W
(assert) (804)
TA
DRAM_ DRAM(207) L ,
(804) (808) E- TS,R/ W,
. (804) Cs WE _E- .
(802) R/ W RI W (as
sert) . AA (assert) , (804)
TA (assert) TA (assert) . TA
(assert) (804) MTA(Master Transfer Acknowledge)
(assert) (802) M- (23)
(3)
, DRAM
,  12a 12¢ 13a 13e (810) ,
, DRAM
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3).

(57)
1.
©)
CPU(2)
©)
3) (transfer acknowlédge)
(external acknowledge)
1
(assert)
(804)
2.
(207)
(205) (207) 1
(assert)
©)
(3)
(207) (205)
(3
(207)
(806)
(205) (207)
2
1
(810)
| 3.
(3 (207)
1
1
(assert)
(assert)
(810)
2
3
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1
HOLDREQ HOLDREQ
HOLDBACK HOLDBACK
BUSREQ gl}%REQ
R/W N oA
XREQ REQ o
XACK XACK
XSIZEO: 1f—rt XSIZEO:1
DATAO:31f— DATA0:31
ADDR4:5 |>—= ADDR4:5
ADDRG:29 = ADDR6:29
WBEQ:3}— a
2 . b [ :2"—91”
AMUXCAS 2\ gq; o
R = A s
G
S~ DRAM
DRAMWE ¥ s
DRAMOE sAF 3A
2
B-¥l 2
. P -
M= 34 e [ W= 74 2
R/W R/W - 205
TS| 15 % Hx
TA TA "Téﬁ
A9 % f—rt A
ADDR o o] §
ADOR[ - € 1 F
g o] ¥ N
Z2AA Cs
=3 WEp— ]
; d o] EJ{
= v < 7 =7 - > >
RAS ADDR = BE] ADDR ©o]§
CASH—~ L.IcS
DRAMW 207 WE 206
“~
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134 :
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]

|
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) 3

B2 33/ !
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o 22 o2
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/I
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4
Alad 8l A opl
M:fhb 4 (8)9) 4%
8
| = qae] |
NDATA 4ol €] ,
A= NE
A 2H i
° cs
MTA dlol o ¢
DRAMW
N ”
- v =5 -
CAS
&4 TA
eni?ze] L_: || DRAM_3)E
810 _ CS_3|E
MADDR 4 L —-INT_EXT. o2 H]
[(TS rjme ¢
oj= gl & N
MR/W 808 o6
- olzdat 15 [RALLAZ BR [BG [BD
¢
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INT
EXT_D}:’:E]\? 4

(BG=1)

F%: TS, RAS, CAS, TE: TS, R/W,
DRAMN, R/W, SIZE, ADDRESS, SIZE,
| _ADDRESS, BR. B0 || __CS. ¥E
Ron 7 RIFob W 75
R/F=1old 43& R/M=10]d A&
]
l—i@ F—@M.ﬁ_?
P& oije | px. sty
deals VE, TA
L—-———-’
DAEM HAE ? T :RAS, CAS, T+%:CS, WE,
HA DRAMW, TA ME TA
ol J
T-5 :RAS, CAS, Al 2}
DRAMW, TA - _—‘< 2i>
u A J
Y Y
SIS LIRS
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S i e s s s e 4 P A R 22
I | |
1 g
x T T T T T T T T
NI s S s 7/t e e e, 7
| .ﬂ ¥ =1 ] , |
._,>$_m__MmW AX o 1 f HolE 7S | i ] i 1 I _HV,
| o ,|-WA ﬂ ! 1 $ } I} ) [l [l ) 1 i ]
© @zyeed 22, _ oo R ) 2
A 1 } C | ] | | i 1 | | i
RAS m 1 1 N N B/ I ! I\l ! %4
1! | ! \ ] I | I i ) 1 1
CAS I i ] 1 I ] 1 ] 1 I L
1 | R ,l_||4_ I | I i )Jl'\,
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