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10 0000000 DOoboooboobooboobCooboobooboooroobooboobroobobtoobooboobeootonbboobonboooeoobonbon0en 7

20 ODODO0O0 DOobOooCoobOobooboooCoobOoboobooorooboobonboooboobonbonoooboooeooobonbooboooroobonbono0nn 9

30 0000 00000C00000bOobooonOobooboooCooboobo0booobonbo0booob0obo0boobrooboooroobonbonbrooboobonoon 10
3.1 MODE REGISTER SETO MRSO 00000000000000000CCO0C00000DO00CO0C0O000O000O000B00000O00000000000 10
3.2 ROW ACTIVATEDO ACTO [00000000000O00CO00000000C0000000000O0000000000000000000000000000000000 10
3.3 READO READU 00000000C0000CO0OODO00ODCO0OODO0OO0CO000C00000O00E0000000000b000000b000000000 10
3.4 BURST STOPU BSTU 00000000000000C0000CO00ODO00ODCO0OOCO00O0C0O000C0O0000000b0000000000000000 10
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81 00O0O0OODOODOODOODOOOODOODODDobbODoCOobOobCooboobbobbonb0O0booboob00nbC0nbonb0on00n 18
82 READUUDOOO READOOOD OO OO teeco 000000DDO0OODOO0ODCOOOODOOOODOOOOOCOOOOOOOOODOO0N 19
83 READUOUODOOO ROWACTIVATEO OO OO D O 0000000000C0000C0O00000O0000C0000C00000000000000 21
84 READOUODOODO BURSTSTOP U DO OO OO O DO0OCDOODOODOODOOOCOOCOODO0OCOOCOOC000O00000000000 24
85 ROWACTIVATEOOUODOO ROWACTIVATEDO OO O DO OO 00000000O00CO00O00000C000000000000000 24

90 OO0 0O 00000bO0bCOobOobOobOooCooboobonbooobooboobonbooob0abo0boobooboo0broobonbonbonorooboobono0n 25

1000 0 00O 000000bOobCoooCOobooboobCoobooboobooobooboobo0boobb0ot00b00b0o00o000oobonbonbonoroobonn0onne 26
10.1 MODE REGISTER SET U J O U 000000000000C0O000CO0000C0000C0O000000000000000000b00000000000000 26
10.2 DQM U [ 000000000DC0O000CO0000O0000CO000bO00b0o0o000o0000000000000b0o00o0boonooooonnboononnn 26
10.3 0OUOO0OO0OO00OD 000000000C000bDoOooboooooooooobooonnoeooooboono0boono0booo0boonoooooooboonoonn 26
10.4 POWERDOWNO O OO CLOCK SUSPEND [0 O [0 000000000000C00C000000000C000000000000b0000000 27

10.4.1 POWER DOWN 0O 0O 0O 00000000000C000000000000000000000000Bb00000000000000000000000000 27
10.4.2 READ SUSPEND O OO0 ACTIVE POWER DOWN 0O 0O 0O 000000000000000C0000CO00000000D 27

11000000 DoooooboooobCoooobboooobooooboonoiboonboooobobooooeoooboionnbroooooboonoboonobrononbooo0no 28

1200000000000 0000000ooooobCooooboonoobooobooooboboonoeooobobonnoeooobboonobroonoooooonbonoonno 32
0t I O 522
12.1.1 ROW ACTIVATE - READ - ROW ACTIVATE - READO 1-100 00000000C000000000000C000000000 33

12.1.2 ROW ACTIVATE - READ - ROW ACTIVATE - READO 1-200 00000000C000000000000C000000000 33

12.1.3 ROW ACTIVATE - READ - ROW ACTIVATE - READO 2-100 00000000C00000000000000000000000 33

12.1.4 ROW ACTIVATE - READ - ROW ACTIVATE - READO 2-20J0 0000000000C000000000000000C0000 34

12.1.5 ROW ACTIVATE - READ - ROW ACTIVATE - READO 2-30 000000000000000000000000000000D 34
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12.2

12.3

12.4

12.1.6

12.1.7

12.1.8

12.1.9

12.1.10
12.1.11
12.1.12
12.1.13
12.1.14
12.1.15
12.1.16
12.1.17
12.1.18
12.1.19
12.1.20
12.1.21
12.1.22
12.1.23
12.1.24

=43

ROW ACTIVATE - READ - ROW ACTIVATE - READO 2-401
ROW ACTIVATE - READ - ROW ACTIVATE - READO 3-10J
ROW ACTIVATE - READ - ROW ACTIVATE - READO 3-20J
ROW ACTIVATE - READ - ROW ACTIVATE - READU 4-10
ROW ACTIVATE - READ - ROW ACTIVATE - READO 4-201
ROW ACTIVATE - READ - ROW ACTIVATE - READO 4-300
ROW ACTIVATE - READ - ROW ACTIVATE - READU 4-40J

00000000C00000b00b000b00b0onb0n. 34
000C00000000000000b000000000000 35
000C00000000000000b000000000000 35
000C000000000Do000boonoboononnn 35
00000000C00b00b000C00b0nbonbonn 36
00000000C00b000O00C00b0nbonbonn 36
0 M W S S

ROW ACTIVATE - READ - READO 1-10
ROW ACTIVATE - READ - READO 1-20J
ROW ACTIVATE - READ - READO 2-100
ROW ACTIVATE - READ - READO 2-200
ROW ACTIVATE - READ - READO 2-30
ROW ACTIVATE - READ - READO 2-4[1
ROW ACTIVATE - READ - READO 3-100
ROW ACTIVATE - READ - READO 3-2[0
ROW ACTIVATE - READ - READO 4-10
ROW ACTIVATE - READ - READO 4-2[1
ROW ACTIVATE - READ - READO 4-30
ROW ACTIVATE - READ - READO 4-4[1

N R e g
I W e g
000000000000000000000000bo0b0o00000000b0oob0oo0000n 37
000000000000000000000000bo0b0o00000000booboo0000n 38
N R e <
N e <
N | W e
00000000000000b00bb00b00b000000000b00b0o0b0o0000no 39
00000000000b00bb0bb00b00bo00000000b00b0oob00o000no 39
N X0
N X0
0000C000000000000000b00000000b0000000oo0000000n 40

I A 8

1221
12.2.2
12.2.3
12.2.4
12.2.5
12.2.6
12.2.7
12.2.8
12.2.9
12.2.10
12.2.11
12.2.12

100 MHz OO0 O OO0 O 2-5-1-1-100 00000C00C00000000000000000000000000000000000000b0000000000 41
100 MHz O 0 O O 2-5-1-1-1-1-1-1-100 00000000000000C0000000000000000000b0000000000b00000 41
83 MHz U 00 O 00 2-5-1-1-100 0000C000OCC00000000000000000000000000000000000b000000000000 42
83 MHz U 0O OO 2-5-1-1-1-1-1-1-10 0000000000000C00000000000000b0000000000b00000000n00D 42
66 MHz O O O O 2-5-1-1-10 0000000000000000000000000000000000000b0oob000000b0o0boob0O0000 43
66 MHz O O O O 2-5-1-1-1-1-1-1-100 00000000C00C0000000000000000000000000000boob0o000000 43
50 MHz OO 0 O O 1-4-1-1-10 00000C00DCO0B0OEC0O0D0O0b00bE00000b00bO0b000boobonbo00bonb0n0D 44
50 MHz O 0O OO 1-4-1-1-1-1-1-1-100 00000000C0O00CO0D00RC00000000b000000b00b0nb000boob0n0L 44
33MHz O OO DO 1-3-1-1-10 00000000000000000bo0bC00boobooboobbonbonboobroobonbonbooona 45
33 MHz O 0O 00O 1-3-1-1-10 000000000000000000000000000000000b000000b000000000boobo000a 45
33MHzO O 0O 0O 1-3-1-1-1-1-1-1-10 0000000000000000000000000000000000000000000b0ob00000 46
33MHzO O OO 1-3-1-1-1-1-1-1-100 00000000000C00000bO0bbobo0bboobooboobroibonboobooong 46

I A M M M R g

12.3.1
12.3.2
12.3.3
12.3.4
12.35
12.3.6
12.3.7
12.3.8
12.3.9
12.3.10
12.3.11
12.3.12
12.3.13
12.3.14
12.3.15
12.3.16

100 MHz 0 O 0 U 2-5-1-1-10 00000C00C00000000bE0b00O0bO0boobE0obO0booboobn00bonbon00o0o 47
100 MHz O O O0 O 2-5-1-1-1-1-1-1-10 000000000C00C000000000000000000000000000000000000000 47
83 MHz O 0 O O 2-5-1-1-10 00000000000000000000000000000000000000000000000000000000000 48
83 MHz U O OO 2-5-1-1-1-1-1-1-100 00000000C00C00000000B00b000000b00bo0b00O0bonbonb0oona 48
66 MHz O 0 O O 2-5-1-1-100 00000000C00000000B00EC00DO0000b000000bO0b00E000b00b0nbO000a 49
66 MHz O 0 O 0O 2-5-1-1-1-1-1-1-100 00000000C00C00000000b00b000000b00b00b00O0bonboob0oona 49
50 MHz O 0 O O 1-4-1-1-100 0000C0000CC0000DO000C00000000000000000000000000000000000000 50
50 MHz O 0 O O 1-4-1-1-100 0000C0000CC0000DO000000000000000000000000000000000000000000 50
50 MHz O O OO 1-4-1-1-1-1-1-1-100 00000000C00C00C000C0B00b000000000b00E00O0bO0b0ob0000a 51
50 MHz O O OO 1-4-1-1-1-1-1-1-100 00000000C0BC00000000000b000000000b00b000b0o0boob000na 51
33MHz O OO DO 1-3-1-1-10 00000000000000000b00b000boobooboobbonbonbonbroobonbonbonong 52
33MHz OO OO 1-3-1-1-10 00000000000000000000000000000000000000000000000000000000000 52
33MHzO DO OO 1-3-1-1-1-1-1-1-10 0000000000000000000000000000000000000000000000000000 53
33MHzO O OO 1-3-1-1-1-1-1-1-100 00000000000000000000b00bE0bb0nbooboobroobonbooboonoa 53
BURST STOP 0000I00C0OCOBCOODO0DO0D00ECO0DO0D00E000000bO0bO0E000bO0b00bO0b000b000000D 54
CLOCK SUSPEND OO0 POWER DOWN [0000000000000000000000000000000000000000000000000 54

00000000 0ooobooboobooobooboobbooboobroobonbonbrooboobonbroobonbbonbonbooboobronnao 55

1241
12.4.2
12.4.3
12.4.4

ROW ACTIVATE - READDO 10 000000000000000000000000000000000000000000000000000000000 55
ROW ACTIVATE - READDO 20 00000000C0000000000C00000000000000000000000000000000000000 55
ROW ACTIVATE - READUO 30 [00000C000000C0BC0EC00DO0b00bE00000bO0bO0b000bonbonbo00nna 56
ROW ACTIVATE - READO 40 000000C000O00C0BC0EC0O0DO0D00bE0000000O0000EC00b00b0nb000nT 56
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12.45 ROW ACTIVATE - READU 500 00000000000000C00000000DO000000000000000000000b000000000D 57
a 12.4.6 ROW ACTIVATE - ROW ACTIVATE 0000000000000000000O00C000000000000000000b000000000D 57
12.4.7 READ - READU 10 0000000000000C0000C00000000000000000000000000000000000000000000000D 58
12.4.8 READ - READU 200 000000000000000000C00000000000000000000000000000000000000000000000D 58
12.4.9 READ - READU 30 000000000000000000C00000000000000000000000000000000000000000000000D 59
12.4.10 READ SUSPENDU 100 0000000000C0000C0000000000C000000O0000000b0000000000b000o0000oo0oL 60
12.4.11 READ SUSPENDC 200 00000000000C000000000000000000000000B0000000000000000b0o0000000n 60
12.4.12 BURST STOPU 10 00000000000O0CCO0C0O000O0CO0OC0O000O00O0000OB00000000000000000000000000E 62
12.4.13 BURST STOPO 200 0000000000000C00O0C0O0000O0000C0000C0O0000000b0000000000b00000000000E 61
12.4.14 CLOCK SUSPEND 0000000000000C0000C000000O0000C0000C0O0000000b0000000000b00000000000D 62
a 12.4.15 POWER DOWN [000000000000000C000000000000000000000000E0000000000000000b000000000E 62
12.4.16 ROW ACTIVATE - READU 100 0000C000000000C00C00000DO000000000000000000000b000000000D 63
12.4.17 ROW ACTIVATE - READO 201 0000000000000000000C000000O0000000b0C0Oo000000b0o0n0b00o00T 63
12.4.18 ROW ACTIVATE - READO 30 0000000000000000000C000000000000000C00000000b000000000000 o4
12.4.19 ROW ACTIVATE - READU 40 00000000000000C000000000O00000000000000000000000000000000 64
12.4.20 ROW ACTIVATE - READU 50 00000000000000C000000000000000000000000000000000000000000 65
ad 12.4.21 ROW ACTIVATE - ROW ACTIVATE 00000000000000C000000000000000C000000000000000000000 65
12.4.22 READ - READU 10 0000000000000C0000C000000000000000000000000b00000b0000b00000000000D 66
12.4.23 READ - READU 20 0000000000000C0000C0000000000000b0000000000b000o0b00n0b0o0no000on0D 66
12.4.24 READ - READU 30 0000000000000C0000C000000O0000O00b0COo000O00b0o0n0beon0boo0oo000000L 67
12.4.25 READ SUSPENDC 10 0000000000CC000000000000000000000000B0000000000000000b000000000E 68
12.4.26 READ SUSPENDC 200 00000000000C000000000000000000000000B0000000000000000b000000000E 68
12.4.27 BURST STOPU 10 0000000000000CC000000000000C0000000O0000B000000000000000000000000000 69
12.4.28 BURST STOPU 200 0000000000000C0000C0O0000O0000C0000C0O000000000000000000b00000000000D 69
ad 12.4.29 CLOCK SUSPEND 0000000000000C0000C000000O0000C0000C0O0000000b00000b0000b00000000000D 70
a 12.4.30 POWER DOWN [0000000000000000000000000000000000000000000000000000000000000000000E 70
12.4.31 ROW ACTIVATE - READU 100 00000000000000C0000000000O0000000000000000000000000000000D 71
12.4.32 ROW ACTIVATE - READO 201 0000000000000000000C000000O0000000b0COo000000b000o0000000e 71
12.4.33 ROW ACTIVATE - READU 30 00000000000000C0000000000O0000000000000000000000000000000D 72
12.4.34 ROW ACTIVATE - READU 40 00000000000000C000000000O0000000000000000000000000000000D 72
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