
1Mx32 bits
PC133  SDRAM  A IMM

based  on  1Mx32  SDRAM wi th  LVTTL ,  2  banks  &  4K  Ref resh

T h i s  d o c u m e n t  i s  a  g e n e r a l  p r o d u c t  d e s c r i p t i o n  a n d  i s  s u b j e c t  t o  c h a n g e  w i t h o u t  n o t i c e .  H y u n d a i  E l e c t r o n i c s  d o e s  n o t  a s s u m e  a n y  r e s p o n s i b i l i t y  f o r  u s e  o f

c i r c u i t s  d e s c r i b e d .  N o  p a t e n t  l i c e n s e s  a r e  i m p l i e d .

R e v .  0 . 1 / A p r . 0 1

HYM4V33100BTWG Series

D E S C R I P T I O N

T h e  H y n i x  H Y M 4 V 3 3 1 0 0 B T W G   S e r i e s  a r e  1 M x 3 2 b i t s  S y n c h r o n o u s  D R A M  M o d u l e s .  T h e  m o d u l e s  a r e  c o m p o s e d  o f  o n e  1 M x 3 2 b i t s

C M O S  S y n c h r o n o u s  D R A M s  i n  4 0 0 m i l  8 6 p i n  T S O P - I I  p a c k a g e ,  o n  a  1 3 2 p i n  g l a s s - e p o x y  p r i n t e d  c i r c u i t  b o a r d .  T w o  0 . 2 2 u F  a n d  o n e
0 . 1 u F  d e c o u p l i n g  c a p a c i t o r s  p e r  e a c h  S D R A M  a r e  m o u n t e d  o n  t h e  P C B .

 T h e  H y u n d a i  H Y M 4 V 3 3 1 0 0 B T W G   S e r i e s  a r e  A G P  I n - l i n e  M e m o r y  M o d u l e s  s u i t a b l e  f o r  e a s y  i n t e r c h a n g e  a n d  a d d i t i o n  o f  4 M b y t e s
m e m o r y .  T h e  H y u n d a i  H Y M 4 V 3 3 1 0 0 B T W G   S e r i e s  a r e  f u l l y  s y n c h r o n o u s  o p e r a t i o n  r e f e r e n c e d  t o  t h e  p o s i t i v e  e d g e  o f  t h e  c l o c k  .  A l l

i n p u t s  a n d  o u t p u t s  a r e  s y n c h r o n i z e d  w i t h  t h e  r i s i n g  e d g e  o f  t h e  c l o c k  i n p u t .  T h e  d a t a  p a t h s  a r e  i n t e r n a l l y  p i p e l i n e d  t o  a c h i e v e  ve r y  h i gh

b a n d w i d t h .  

F E A T U R E S

• P C 1 3 3 / P C 1 0 0 M H z  s u p p o r t

• 1 3 2 p i n  S D R A M   A I M M

• 1 . 4 ”  ( 3 5 . 5 6 m m )  H e i g h t  P C B  w i t h  d o u b l e  s i d e d  c o m -

p o n e n t s

• S i n g l e  3 . 3 ± 0 . 3 V  p o w e r  s u p p l y

• A l l  d e v i c e  p i n s  a r e  c o m p a t i b l e  w i t h  L V T T L  i n t e r f a c e

• D a t a  m a s k  f u n c t i o n  b y  D Q M

• S D R A M  i n t e r n a l  b a n k s  :  t w o  b a n k s

• M o d u l e  b a n k  :  o n e  p h y s i c a l  b a n k

• A u t o  r e f r e s h  a n d  s e l f  r e f r e s h

• 4 0 9 6  r e f r e s h  c y c l e s  /  6 4 m s  

• P r o g r a m m a b l e  B u r s t  L e n g t h  a n d  B u r s t  T y p e

 -  1 ,  2 ,  4  o r  8  o r  F u l l  p a g e  f o r  S e q u e n t i a l  B u r s t

 -  1 ,  2 ,  4  o r  8  f o r  I n t e r l e a v e  B u r s t

• P r o g r a m m a b l e  C A S  L a t e n c y  ;  2 ,  3  C l o c k s

O R D E R I N G  I N F O R M A T I O N

Part  No.
Clock 

Frequency

Internal

Bank
Ref. Power

SDRAM

Package
Plating

H Y M 4 V 3 3 1 0 0 B T W G - 7 5 1 3 3 M H z 2  B a n k s 4 K N o r m a l T S O P - I I G o l d
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H Y M 4 V 3 3 1 0 0 B T W G  S e r i e s
PIN  DESCRIPT ION

P I N P I N  N A M E D E S C R I P T I O N

C K 0 ,  C K 1 C l o c k  I n p u t s
T h e  s y s t e m  c l o c k  i n p u t .  A l l  o t h e r  i n p u t s  a r e  r e g i s t e r e d   t o  t h e  S D R A M  o n  t h e  

r i s i n g  e d g e  o f  C L K

C K E C l o c k  E n a b l e
C o n t r o l s  i n t e r n a l  c l o c k  s i g n a l  a n d  w h e n  d e a c t i v a t e d ,  t h e  S D R A M  w i l l  b e  o n e  

o f  t h e  s t a t e s  a m o n g  p o w e r  d o w n ,  s u s p e n d  o r  s e l f  r e f r e s h

/ C S C h i p  S e l e c t E n a b l e s  o r  d i s a b l e s  a l l  i n p u t s  e x c e p t  C K ,  C K E  a n d  D Q M

B A S D R A M  B a n k  A d d r e s s
S e l e c t s  b a n k  t o  b e  a c t i v a t e d  d u r i n g  / R A S  a c t i v i t y

S e l e c t s  b a n k  t o  b e  r e a d / w r i t t e n  d u r i n g  / C A S  a c t i v i t y

A 0  ~  A 1 0 A d d r e s s
R o w  A d d r e s s  :  R A 0  ~  R A 1 0 ,  C o l u m n  A d d r e s s  :  C A 0  ~  C A 7

A u t o - p r e c h a r g e  f l a g  :  A 1 0

/ R A S ,  / C A S ,  / W E
R o w  A d d r e s s  S t r o b e ,  C o l u m n  

A d d r e s s  S t r o b e ,  W r i t e  E n a b l e

/ R A S ,  / C A S  a n d  / W E  d e f i n e  t h e  o p e r a t i o n

R e f e r  f u n c t i o n  t r u t h  t a b l e  f o r  d e t a i l s

D Q M 0 ~ D Q M 3 D a t a  I n p u t / O u t p u t  M a s k C o n t r o l s  o u t p u t  b u f f e r s  i n  r e a d  m o d e  a n d  m a s k s  i n p u t  d a t a  i n  w r i t e  m o d e

D Q 0  ~  D Q 3 1 D a t a  I n p u t / O u t p u t M u l t i p l e x e d  d a t a  i n p u t  /  o u t p u t  p i n

V C C P o w e r  S u p p l y  ( 3 . 3 V ) P o w e r  s u p p l y  f o r  i n t e r n a l  c i r c u i t s  a n d  i n p u t  b u f f e r s

V S S G r o u n d G r o u n d

N C N o  C o n n e c t i o n N o  c o n n e c t i o n
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H Y M 4 V 3 3 1 0 0 B T W G  S e r i e s
PIN  A S S I G N M E N T S

F R O N T  S I D E B A C K  S I D E F R O N T  S I D E B A C K  S I D E

P I N  N O . N A M E P I N  N O . N A M E P I N  N O . N A M E P I N  N O . N A M E

1 NC 2 T Y P E D E T 6 7 NC 6 8 N C

3 NC 4 N C 6 9 NC 7 0 N C

5 G N D 6 N C 7 1 G N D 7 2 N C

7 NC 8 N C 7 3 NC 7 4 D Q 2 7

9 V C C 1 0 D Q M 3 7 5 V C C 7 6 D Q 2 8

1 1 NC 1 2 D Q 2 4 7 7 D Q 2 9 7 8 D Q 3 0

1 3 G N D 1 4 N C 7 9 G N D 8 0 N C

1 5 D Q 2 5 1 6 V C C 8 1 D Q 3 1 8 2 V C C

1 7 D Q 2 6 1 8 N C 8 3 D Q M 2 8 4 N C

1 9 G N D 2 0 W E 8 5 G N D 8 6 D Q 2 3

2 1 F S E L 2 2 K E Y W A Y 8 7 D Q 2 2 8 8 K E Y W A Y

2 3 K E Y W A Y 2 4 K E Y W A Y 8 9 K E Y W A Y 9 0 K E Y W A Y

2 5 K E Y W A Y 2 6 T C L K 0 9 1 K E Y W A Y 9 2 D Q 2 1

2 7 T C L K 1 2 8 V C C 9 3 D Q 2 0 9 4 V C C

2 9 C A S 3 0 N C 9 5 D Q 1 9 9 6 D Q 1 8

3 1 G N D 3 2 N C 9 7 G N D 9 8 N C

3 3 R A S 3 4 V D D Q 9 9 D Q 1 7 1 0 0 V D D Q

A 0 3 6 A 9 1 0 1 D Q 1 6 1 0 2 D Q 1 53 5

3 7 G N D 3 8 A 1 1 1 0 3 G N D 1 0 4 D Q 1 4

3 9 A 8 4 0 V D D Q 1 0 5 D Q 1 3 1 0 6 V D D Q

4 1 A 1 0 4 2 N C 1 0 7 D Q 1 2 1 0 8 N C

4 3 G N D 4 4 N C 1 0 9 G N D 1 1 0 N C

4 5 V C C 4 6 A 7 1 1 1 V C C 1 1 2 D Q 1 1

4 7 C S 4 8 N C 1 1 3 V D D Q 1 1 4 N C

4 9 G N D 5 0 A 6 1 1 5 G N D 1 1 6 N C

5 1 A 1 5 2 V D D Q 1 1 7 D Q 1 0 1 1 8 V D D Q

5 3 A 5 5 4 A 2 1 1 9 D Q 9 1 2 0 D Q 8

5 5 G N D 5 6 A 4 1 2 1 G N D 1 2 2 D Q M 1

5 7 A 3 5 8 V D D Q 1 2 3 D Q 0 1 2 4 V D D Q

5 9 NC 6 0 D Q 5 1 2 5 NC 1 2 6 D Q 1

6 1 G N D 6 2 D Q 6 1 2 7 G N D 1 2 8 D Q 2

6 3 D Q 7 6 4 V D D Q 1 2 9 D Q 3 1 3 0 V D D Q

6 5 D Q M 0 6 6 N C 1 3 1 D Q 4 1 3 2 N C
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H Y M 4 V 3 3 1 0 0 B T W G  S e r i e s
A B S O L U T E  M A X I M U M  R A T I N G S

N o t e  :  O p e r a t i o n  a t  a b o v e  a b s o l u t e  m a x i m u m  r a t i n g  c a n  a d v e r s e l y  a f f e c t  d e v i c e  r e l i a b i l i t y .

D C  O P E R A T I N G  C O N D I T I O N  (T A = 0  t o  7 0 °C )

N o t e  :  

1 . A l l  v o l t a g e s  a r e  r e f e r e n c e d  t o  V S S  =  0 V  

2 .V I H ( m a x )  i s  a c c e p t a b l e  5 . 6 V  A C  p u l s e  w i d t h  w i t h  < = 3 n s  o f  d u r a t i o n .

3 .V I L( m i n )  i s  a c c e p t a b l e  - 2 . 0 V  A C  p u l s e  w i d t h  w i t h  < = 3 n s  o f  d u r a t i o n .

A C  O P E R A T I N G  T E S T  C O N D I T I O N  ( T A = 0  t o  7 0° C ,  V DD =3 .3 ± 0 . 3 V ,  V S S = 0 V )

N o t e  :  

1 . O u t p u t  l o a d  t o  m e a s u r e  a c c e s s  t i m e s  i s  e q u i v a l e n t  t o  t w o  T T L  g a t e s  a n d  o n e  c a p a c i t o r  ( 5 0 p F ) .  F o r  d e t a i l s ,  r e f e r  t o  A C / D C  o u t p ut 

   l oad  c i r cu i t   

P a r a m e t e r S y m b o l R a t i n g Un i t

A m b i e n t  T e m p e r a t u r e T A 0  ~  7 0 °C

S t o r a g e  T e m p e r a t u r e T S T G - 5 5  ~  1 2 5 °C

V o l t a g e  o n  A n y  P i n  r e l a t i v e  t o  V S S V I N ,  V O U T - 1 . 0  ~  4 . 6 V

V o l t a g e  o n  V D D  re la t i ve  to  V S S V D D ,  V D D Q - 1 . 0  ~  4 . 6 V

S h o r t  C i r c u i t  O u t p u t  C u r r e n t IO S 5 0 m A

P o w e r  D i s s i p a t i o n P D 1 W

S o l d e r i n g  T e m p e r a t u r e ⋅ T i m e T S O L D E R 2 6 0  ⋅  1 0 °C  ⋅  S e c

P a r a m e t e r S y m b o l M i n Typ M a x Unit N o t e

P o w e r  S u p p l y  V o l t a g e V D D ,  V D D Q 3.0 3 .3 3 .6 V 1

I n p u t  H i g h  v o l t a g e V I H 2.0 3 .0 V D D Q  +  0 . 3 V 1,2

I n p u t   L o w  v o l t a g e V I L -0.3 0 0.8 V 1,3

P a r a m e t e r S y m b o l V a l u e Un i t N o t e

A C  I n p u t  H i g h  /  L o w  L e v e l  V o l t a g e V I H  /  V I L 2 .4 /0 .4 V

I n p u t  T i m i n g  M e a s u r e m e n t  R e f e r e n c e  L e v e l  V o l t a g e Vtr ip 1 .4 V

I n p u t  R i s e  /  F a l l  T i m e t R  /  t F 1 ns

O u t p u t  T i m i n g  M e a s u r e m e n t  R e f e r e n c e  L e v e l  V o l t a g e V o u t r e f 1 .4 V

O u t p u t  L o a d  C a p a c i t a n c e  f o r  A c c e s s  T i m e  M e a s u r e m e n t C L 5 0 p F 1
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H Y M 4 V 3 3 1 0 0 B T W G  S e r i e s
C A P A C I T A N C E  ( T A = 2 5°C ,  f = 1 M H z )

O U T P U T  L O A D  C I R C U I T

P a r a m e t e r P i n S y m b o l

- 7 5

Un i t

M i n M a x

I n p u t  C a p a c i t a n c e

C K 0 ,  C K 1 C I 1 5 1 0 p F

C K E 0 ,  C K E 1 C I 2 5 1 0 p F

/ S 0 ,  / S 1 C I 3 1 0 1 5 p F

A 0 ~ 1 0 ,  B A 0 C I 4 1 0 2 0 p F

/ R A S ,  / C A S ,  / W E C I 5 1 0 2 0 p F

D Q M 0 ~ D Q M 3 C I6 5 1 0 p F

D a t a  I n p u t  /  O u t p u t  C a p a c i t a n c e D Q 0  ~  D Q 3 1 C I /O 5 1 5 p F

Vtt=1.4V

RT=250  Ω

50pF

Output

50 pF

Output

D C  O u t p u t  L o a d  C i r c u i t A C  O u t p u t  L o a d  C i r c u i t
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H Y M 4 V 3 3 1 0 0 B T W G  S e r i e s
D C  C H A R A C T E R I S T I C S  I  ( T A = 0  t o  7 0 ° C ,  V DD =3 .3 ± 0 . 3 V )        

N o t e  :  
1.V I N  =  0  t o  3 . 6 V ,  A l l  o t h e r  p i n s  a r e  n o t  t e s t e d  u n d e r  V IN  = 0 V

2 . D O U T  i s  d i sab led ,  V O U T = 0  t o  3 . 6

D C  C H A R A C T E R I S T I C S  I I  

N o t e  :  

1 .  ID D 1 a n d  I D D 4 d e p e n d  o n  o u t p u t  l o a d i n g  a n d  c y c l e  r a t e s .  S p e c i f i e d  v a l u e s  a r e  m e a s u r e d  w i t h  t h e  o u t p u t  o p e n

2 .  M i n .  o f  t R R C  ( R e f r e s h  R A S  c y c l e  t i m e )  i s  s h o w n  a t  A C  C H A R A C T E R I S T I C S  I I

3 . H Y M 4 v 3 3 1 0 0 B T W G - 7 5

P a r a m e t e r S y m b o l M i n . M a x Un i t N o t e

I n p u t  L e a k a g e  C u r r e n t IL I -8 8 u A 1

O u t p u t  L e a k a g e  C u r r e n t IL O -1 1 u A 2

O u t p u t  H i g h  V o l t a g e V O H 2.4 - V IO H  =  - 4 m A

O u t p u t  L o w  V o l t a g e V O L - 0 .4 V IO L  =  + 4 m A

P a r a m e t e r S y m b o l T e s t  C o n d i t i o n

S p e e d

Un i t Note
- 7 5

O p e r a t i n g  C u r r e n t ID D 1
B u r s t  l e n g t h = 1 ,  O n e  b a n k  a c t i v e  

tR C  ≥  tR C (m in ) ,  I O L = 0 m A
2 2 0 m A 1

P r e c h a r g e  S t a n d b y  C u r r e n t  

i n  P o w e r  D o w n  M o d e

ID D 2 P C K E  ≤  V IL ( m a x ) ,  t C K  =  m in 2
m A

ID D 2 P S C K E  ≤  V IL ( m a x ) ,  t C K  =  ∞ 2

P r e c h a r g e  S t a n d b y  C u r r e n t  

i n  N o n  P o w e r  D o w n  M o d e

ID D 2 N

C K E  ≥  V IH (m in ) ,  C S  ≥ V I H (m in ) ,  t C K  =  m in

I n p u t  s i g n a l s  a r e  c h a n g e d  o n e  t i m e  d u r i n g  

2 c l k s .  A l l  o t h e r  p i n s  ≥  V D D - 0 . 2 V  o r  ≤  0.2V

4 0

m A

ID D 2 N S
C K E  ≥  V IH (m in ) ,  t C K  =  ∞
I n p u t  s i g n a l s  a r e  s t a b l e .

3 0

A c t i v e  S t a n d b y  C u r r e n t  

i n  P o w e r  D o w n  M o d e

ID D 3 P C K E  ≤  V IL ( m a x ) ,  t C K  =  m in 6 0
m A

ID D 3 P S C K E  ≤  V IL ( m a x ) ,  t C K  =  ∞ 6 0

A c t i v e  S t a n d b y  C u r r e n t  

i n  N o n  P o w e r  D o w n  M o d e

ID D 3 N

C K E  ≥  V IH (m in ) ,  C S  ≥ V I H (m in ) ,  t C K  =  m in

I n p u t  s i g n a l s  a r e  c h a n g e d  o n e  t i m e  d u r i n g  

2 c l k s .  A l l  o t h e r  p i n s  ≥  V D D - 0 . 2 V  o r  ≤  0.2V

1 0 0

m A

ID D 3 N S
C K E  ≥  V IH (m in ) ,  t C K  =  ∞
I n p u t  s i g n a l s  a r e  s t a b l e .

6 0

B u r s t  M o d e  O p e r a t i n g  

C u r r e n t  
ID D 4

tC K  ≥  tC K ( m i n ) ,  IO L = 0 m A

A l l  b a n k s  a c t i v e
C L = 3 2 2 0 m A 1

A u t o  R e f r e s h  C u r r e n t ID D 5 tR R C  ≥  tR R C ( m i n ) ,  A l l  b a n k s  a c t i v e 2 2 0 m A 2

S e l f  R e f r e s h  C u r r e n t ID D 6 C K E  ≤  0 . 2 V 4 m A 3
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H Y M 4 V 3 3 1 0 0 B T W G  S e r i e s
AC CHARACTERIST ICS  I  ( A C  o p e r a t i n g  c o n d i t i o n s  u n l e s s  o t h e r w i s e  n o t e d )

N o t e  :  

1 . A s s u m e  t R  /  t F  ( i n p u t  r i s e  a n d  f a l l  t i m e  )  i s  1 n s

   I f  t R  &  t F  >  1 n s ,  t h e n  [ ( t R + t F ) / 2 - 1 ] n s  s h o u l d  b e  a d d e d  t o  t h e  p a r a m e t e r

2 . A c c e s s  t i m e s  t o  b e  m e a s u r e d  w i t h  i n p u t  s i g n a l s  o f  1 v / n s  e d g e  r a t e ,  f r o m  0 . 8 v  t o  2 . 0 v

   I f  t R  >  1 n s ,  t h e n  ( t R / 2 - 0 . 5 ) n s  s h o u l d  b e  a d d e d  t o  t h e  p a r a m e t e r

P a r a m e t e r S y m b o l

-75

Uni t N o t e

Min M a x

S y s t e m  C l o c k  

C y c l e  T i m e

C A S  L a t e n c y  =  3 t C K 3 7.5

1 0 0 0

n s

C A S  L a t e n c y  =  2 t C K 2 1 0 n s

C l o c k  H i g h  P u l s e  W i d t h t C H W 2.5 - n s 1

C l o c k  L o w  P u l s e  W i d t h t C L W 2.5 - n s 1

A c c e s s  T i m e  

F r o m  C l o c k

C A S  L a t e n c y  =  3 t A C 3 - 5 . 4 n s

2

C A S  L a t e n c y  =  2 t A C 2 - 6 n s

D a t a - O u t  H o l d  T i m e t O H 2.7 - n s

D a t a - I n p u t  S e t u p  T i m e t D S 1.5 - n s 1

D a t a - I n p u t  H o l d  T i m e t D H 0.8 - n s 1

A d d r e s s  S e t u p  T i m e t A S 1.5 - n s 1

A d d r e s s  H o l d  T i m e t A H 0.8 - n s 1

C K E  S e t u p  T i m e t C K S 1.5 - n s 1

C K E  H o l d  T i m e t C K H 0.8 - n s 1

C o m m a n d  S e t u p  T i m e t C S 1.5 - n s 1

C o m m a n d  H o l d  T i m e t C H 0.8 - n s 1

C L K  t o  D a t a  O u t p u t  i n  L o w - Z  T i m e t O L Z 1 - n s

C L K  t o  D a t a  
O u t p u t  i n  H i g h - Z  

T i m e

C A S  L a t e n c y  =  3 t O H Z 3 2.7 5 . 4 n s

C A S  L a t e n c y  =  2 t O H Z 2 3 6 n s
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A C  C H A R A C T E R I S T I C S  I I

N o t e  :

1 .  A  n e w  c o m m a n d  c a n  b e  g i v e n  t R R C  a f t e r  s e l f  r e f r e s h  e x i t

P a r a m e t e r S y m b o l

-75

Uni t N o t e

M i n M a x

R A S  C y c l e  T i m e

O p e r a t i o n t R C 6 5 - n s

A u t o  R e f r e s h t R R C 6 5 - n s

R A S  t o  C A S  D e l a y t R C D 2 0 - n s

R A S  A c t i v e  T i m e t R A S 4 5 1 0 0 K n s

R A S  P r e c h a r g e  T i m e t R P 2 0 - n s

R A S  t o  R A S  B a n k  A c t i v e  D e l a y t R R D 1 5 - n s

C A S  t o  C A S  D e l a y t C C D 1 - C L K

W r i t e  C o m m a n d  t o  D a t a - I n  D e l a y t W T L 0 - C L K

D a t a - I n  t o  P r e c h a r g e  C o m m a n d t D P L 2 - C L K

D a t a - I n  t o  A c t i v e  C o m m a n d t D A L 5 - C L K

D Q M  t o  D a t a - O u t  H i - Z t D Q Z 2 - C L K

D Q M  t o  D a t a - I n  M a s k t D Q M 0 - C L K

M R S  t o  N e w  C o m m a n d t M R D 2 - C L K

P r e c h a r g e  t o  D a t a  

O u t p u t  H i - Z

C A S  L a t e n c y  =  3 t P R O Z 3 3 - C L K

C A S  L a t e n c y  =  2 t P R O Z 2 2 - C L K

P o w e r  D o w n  E x i t  T i m e t P D E 1 - C L K

S e l f  R e f r e s h  E x i t  T i m e t S R E 1 - C L K 1

R e f r e s h  T i m e t R E F - 6 4 m s
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D E V I C E  O P E R A T I N G  O P T I O N  T A B L E

H Y M 4 V 3 3 1 0 0 B T W G - 7 5

C O M M A N D  T R U T H  T A B L E

N o t e  :  

1 .  E x i t i n g  S e l f  R e f r e s h  o c c u r s  b y  a s y n c h r o n o u s l y  b r i n g i n g  C K E  f r o m  l o w  t o  h i g h

2 .  X  =  D o n′ t  c a r e ,  H  =  L o g i c  H i g h ,  L  =  L o g i c  L o w .  B A  = B a n k  A d d r e s s ,  R A  =  R o w  A d d r e s s ,  C A  =  C o l u m n  A d d r e s s ,

    O p c o d e  =  O p e r a n d  C o d e ,  N O P  =  N o  O p e r a t i o n

C A S L a t e n c y t R C D t R A S t R C t R P t A C t O H

1 3 3 M H z ( 7 . 5 n s ) 3 C L K s 3 C L K s 6 C L K s 9 C L K s 3 C L K s 5 . 4 n s 2 . 7 n s

C o m m a n d C K E n - 1 C K E n C S R A S C A S W E D Q M A D D R
A 1 0 /

A P
B A Note

M o d e  R e g i s t e r  S e t H X L L L L X O P  c o d e

N o  O p e r a t i o n H X
H X X X

X X
L H H H

B a n k  A c t i v e H X L L H H X R A V

R e a d
H X L H L H X C A

L
V

R e a d  w i t h  A u t o p r e c h a r g e H

Wr i te
H X L H L L X C A

L
V

W r i t e  w i t h  A u t o p r e c h a r g e H

P r e c h a r g e  A l l  B a n k s
H X L L H L X X

H X

P r e c h a r g e  s e l e c t e d  B a n k L V

B u r s t  S t o p H X L H H L X X

D Q M H X V X

A u t o  R e f r e s h H H L L L H X X

S e l f  R e f r e s h 1

E n t r y H L L L L H X

X
E x i t L H

H X X X
X

L H H H

P r e c h a r g e  

p o w e r  d o w n

E n t r y H L
H X X X

X

X
L H H H

E x i t L H
H X X X

X
L H H H

C l o c k  

S u s p e n d

E n t r y H L
H X X X

X
XL V V V

E x i t L H X X
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