
HY57V281620HC(L)T-I  Series
4 Banks x 2M x 16bits Synchronous DRAM

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 . 9 / S e p .  0 1

D E S C R I P T I O N

T h e  H y n i x  H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T  i s  a  1 3 4 , 2 1 7 , 7 2 8 b i t  C M O S  S y n c h r o n o u s  D R A M ,  i d e a l l y  s u i t e d  f o r  t h e  M o b i l e  a p p l i c a t i o n s  w h i c h
r e q u i r e  l o w  p o w e r  c o n s u m p t i o n  a n d  e x t e n d e d  t e m p e r a t u r e  r a n g e .  H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T  i s  o r g a n i z e d  a s  4 b a n k s  o f  2 , 0 9 7 , 1 5 2 x 1 6  

H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T  i s  o f f e r i n g  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  a  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  v e r y  h i g h  b a n d w i d t h .  A l l  in p u t  a n d

o u t p u t  v o l t a g e  l e v e l s  a r e  c o m p a t i b l e  w i t h  L V T T L .

P r o g r a m m a b l e  o p t i o n s  i n c l u d e  t h e  l e n g t h  o f  p i p e l i n e  ( R e a d  l a t e n c y  o f  2  o r  3 ) ,  t h e  n u m b e r  o f  c o n s e c u t i v e  r e a d  o r  w r i t e  c y c l e s  i n it ia ted

b y  a  s i n g l e  c o n t r o l  c o m m a n d  ( B u r s t  l e n g t h  o f  1 , 2 , 4 , 8 ,  o r  f u l l  p a g e ) ,  a n d  t h e  b u r s t  c o u n t  s e q u e n c e ( s e q u e n t i a l  o r  i n t e r l e a v e ) .  A  bu r s t  o f

r e a d  o r  w r i t e  c y c l e s  i n  p r o g r e s s  c a n  b e  t e r m i n a t e d  b y  a  b u r s t  t e r m i n a t e  c o m m a n d  o r  c a n  b e  i n t e r r u p t e d  a n d  r e p l a c e d  b y  a  n e w  b u r st
r e a d  o r  w r i t e  c o m m a n d  o n  a n y  c y c l e .  ( T h i s  p i p e l i n e d  d e s i g n  i s  n o t  r e s t r i c t e d  b y  a  ` 2 N `  r u l e . )

F E A T U R E 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

• J E D E C  s t a n d a r d  4 0 0 m i l  5 4 p i n  T S O P - I I  w i t h  0 . 8 m m  

o f  p i n  p i t c h

• A l l  i n p u t s  a n d  o u t p u t s  r e f e r e n c e d  t o  p o s i t i v e  e d g e  o f  

s y s t e m  c l o c k

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

• I n t e r n a l  f o u r  b a n k s  o p e r a t i o n

• 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 ,  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 Power Organization Interface Package

H Y 5 7 V 2 8 1 6 2 0 H C T - 6 I 1 6 6 M H z

N o r m a l

4 B a n k s  x  2 M b i t s  

x 1 6
L V T T L 4 0 0 m i l  5 4 p i n  T S O P  I I

H Y 5 7 V 2 8 1 6 2 0 H C T - 7 I 1 4 3 M H z

H Y 5 7 V 2 8 1 6 2 0 H C T - K I 1 3 3 M H z

H Y 5 7 V 2 8 1 6 2 0 H C T - H I 1 3 3 M H z

H Y 5 7 V 2 8 1 6 2 0 H C T - 8 I 1 2 5 M H z

H Y 5 7 V 2 8 1 6 2 0 H C T - P I 1 0 0 M H z

H Y 5 7 V 2 8 1 6 2 0 H C T - S I 1 0 0 M H z

H Y 5 7 V 2 8 1 6 2 0 H C L T - 6 I 1 6 6 M H z

L o w  p o w e r

H Y 5 7 V 2 8 1 6 2 0 H C L T - 7 I 1 4 3 M H z

H Y 5 7 V 2 8 1 6 2 0 H C L T - K I 1 3 3 M H z

H Y 5 7 V 2 8 1 6 2 0 H C L T - H I 1 3 3 M H z

H Y 5 7 V 2 8 1 6 2 0 H C L T - 8 I 1 2 5 M H z

H Y 5 7 V 2 8 1 6 2 0 H C L T - P I 1 0 0 M H z

H Y 5 7 V 2 8 1 6 2 0 H C L T - S I 1 0 0 M H z
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P I N  C O N F I G U R A T I O N

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 L K C l o c k
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 L K ,  C K E ,  U D Q M  a n d  L D Q M

B A 0 ,  B A 1 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  ac t iv i ty

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  ac t iv i ty

A 0  ~  A 1 1 A d d r e s s
R o w  A d d r e s s  :  R A 0  ~  R A 1 1 ,  C o l u m n  A d d r e s s  :  C A 0  ~  C A 8

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

U D Q M ,  L D Q M 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 1 5 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 DD /V S S P o w e r  S u p p l y / G r o u n d 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 D D Q /V S S Q D a t a  O u t p u t  P o w e r / G r o u n d P o w e r  s u p p l y  f o r  o u t p u t  b u f f e r s

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

V S S

D Q 1 5

V SSQ

D Q 1 4

D Q 1 3

V DDQ

D Q 1 2

D Q 1 1

V SSQ

D Q 1 0

D Q 9

V DDQ

D Q 8

V S S

N C

U D Q M

C L K

C K E

N C

A 1 1

A 9

A 8

A 7

A 6

A 5

A 4

V S S

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

2 0

2 1

2 2

2 3

2 4

2 5

2 6

2 7

5 4

5 3

5 2

5 1

5 0

4 9

4 8

4 7

4 6

4 5

4 4

4 3

4 2

4 1

4 0

3 9

3 8

3 7

3 6

3 5

3 4

3 3

3 2

3 1

3 0

2 9

2 8

V DD

D Q 0

V DDQ

D Q 1

D Q 2

V SSQ

D Q 3

D Q 4

V DDQ

D Q 5

D Q 6

V SSQ

D Q 7

V DD

L D Q M

/ W E

/ C A S

/ R A S

/ C S

B A 0

B A 1

A 1 0 / A P

A 0

A 1

A 2

A 3

V DD

5 4 p i n  T S O P  I I

4 0 0 m i l  x  8 7 5 m i l

0 . 8 m m  p i n  p i t c h
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F U N C T I O N A L  B L O C K  D I A G R A M

2 M b i t  x  4 b a n k s  x  1 6  I / O  S y n c h r o n o u s  D R A M

X
 decoders

S
tate M

achine

A 0

A 1

A 1 1

B A 0

B A 1

A
ddress buffers

Address
Registers

Mode Reg is te rs

R o w  
Pre

D e c o d e r s

Co lumn 
Pre

D e c o d e r s

Co lumn Add
Coun te r

R o w   a c t i v e

C o l u m n

A c t i v e

B u r s t
Coun te r

Data Out  Contro l
C A S  L a t e n c y

In ternal  Row 
counte r

D Q 0

D Q 1

D Q 1 4

D Q 1 5

re f resh

Self  refresh logic
&  t ime r

P i p e  L i n e  C o n t r o l

I/O
 B

uffer &
 Logic

B a n k  S e l e c t

S
ense A

M
P

 &
 I/O

 G
ate

C L K

C K E

C S

R A S

C A S

W E

U D Q M

L D Q M

2M x 1 6  B a n k  3

X
 decoders

X
 decoders Memory

Cel l
Ar ray

Y decoders

X
 decoders

2 M x 1 6  B a n k  0

2 M x 1 6  B a n k  1

2M x 1 6  B a n k  2
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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 =  - 4 0  t o  8 5 ° 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 =  - 4 0  t o  8 5°C ,  V D D =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 - 4 0  ~  8 5 °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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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

D C  C H A R A C T E R I S T I C S  I  ( T A =  - 4 0  t o  8 5 °C ,  V D D =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

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

- 6 I / K I / H I - 8 I / P I / S I

U n i t

M i n M a x Min M a x

I n p u t  c a p a c i t a n c e C L K C I1 2.5 3 .5 2 .5 4 .0 p F

A 0  ~  A 1 1 ,  B A 0 ,  B A 1 ,  C K E ,  C S , R A S , C A S , 

W E ,  U D Q M ,  L D Q M

CI 2 2.5 3 .8 2 .5 5 .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 1 5 C I/O 4.0 6 .5 4 .0 6 .5 p F

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 -1 1 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  =  - 2 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  =  + 2 m A

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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D C  C H A R A C T E R I S T I C S  I I  ( T A =  - 4 0  t o  8 5 ° C ,  V DD =3 .3 ± 0 . 3 V ,  V S S = 0 V )

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 5 7 V 2 8 1 6 2 0 H C T - 6 I / K I / H I / 8 I / P I / S I

4 . H Y 5 7 V 2 8 1 6 2 0 H C L T - 6 I / K I / H I / 8 I / P I / S I

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

U n i t N o t e

- 6 I - 7 I - K I - H I - 8 I - P I - S I

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
130 130 120 1 2 0 1 2 0 1 1 0 1 1 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  =  1 5 n s 2

m A
ID D 2 P S C K E  ≤  V IL ( m a x ) ,  t C K  =  ∞ 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  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  =  1 5 n s

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  

3 0 n s .  A l l  o t h e r  p i n s  ≥  V DD - 0 . 2 V  o r  ≤  0 . 2 V

2 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 .

1 5

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  =  1 5 n s 5
m A

ID D 3 P S C K E  ≤  V IL ( m a x ) ,  t C K  =  ∞ 5

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  =  1 5 n s

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  

3 0 n s .  A l l  o t h e r  p i n s  ≥  V DD - 0 . 2 V  o r  ≤  0 . 2 V

3 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 .

2 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 = 3 150 140 130 1 3 0 1 3 0 1 1 0 1 1 0
m A 1

C L = 2 160 140 140 1 4 0 1 4 0 1 2 0 1 2 0

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 240 240 220 2 2 0 2 0 0 2 0 0 2 0 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
2 m A 3

800 u A 4
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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

-6 I -7 I -K I - H I -8 I - P I - S I

U n i t N o t e

Min M a x M i n M a x M i n M a x Min M a x M i n M a x M i n M a x M i n 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 6

1 0 0 0

7 1 0 0 0 7 . 5 1 0 0 0 7.5

1 0 0 0

8

1 0 0 0

1 0

1 0 0 0

1 0

1 0 0 0

n s

C A S  L a t e n c y  =  2 t C K 2 1 0 1 0 7 . 5 1 0 1 0 1 0 1 2 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 - 2 . 5 - 2 . 5 - 2.5 - 3 - 3 - 3 - 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 - 2 . 5 - 2 . 5 - 2.5 - 3 - 3 - 3 - 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 - 5 . 4 - 5 . 4 - 5.4 - 6 - 6 - 6 n s

2

C A S  L a t e n c y  =  2 t A C 2 - 6 - 6 - 5 . 4 - 6 - 6 - 6 - 6 n s

D a t a - O u t  H o l d  T i m e t O H 2.0 - 2 . 0 - 2 . 0 - 2.0 - 2 . 0 - 2 . 0 - 2 . 0 - 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 - 1 . 5 - 1 . 5 - 1.5 - 2 - 2 - 2 - 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 - 0 . 8 - 0 . 8 - 0.8 - 1 - 1 - 1 - n s 1

A d d r e s s  S e t u p  T i m e t A S 1.5 - 1 . 5 - 1 . 5 - 1.5 - 2 - 2 - 2 - n s 1

A d d r e s s  H o l d  T i m e t A H 0.8 - 0 . 8 - 0 . 8 - 0.8 - 1 - 1 - 1 - n s 1

C K E  S e t u p  T i m e t C K S 1.5 - 1 . 5 - 1 . 5 - 1.5 - 2 - 2 - 2 - n s 1

C K E  H o l d  T i m e t C K H 0.8 - 0 . 8 - 0 . 8 - 0.8 - 1 - 1 - 1 - n s 1

C o m m a n d  S e t u p  T i m e t C S 1.5 - 1 . 5 - 1 . 5 - 1.5 - 2 - 2 - 2 - n s 1

C o m m a n d  H o l d  T i m e t C H 0.8 - 0 . 8 - 0 . 8 - 0.8 - 1 - 1 - 1 - 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 - 1 - 1 - 1 - 1 - 1 - 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 2 . 7 5 . 4 2 . 7 5 . 4 2.7 5.4 3 6 3 6 3 6 n s

C A S  L a t e n c y  =  2 t O H Z 2 2.7 5 . 4 2 . 7 5 . 4 2 . 7 5 . 4 3 6 3 6 3 6 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

Note  :

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

- 6 I - 7 I - K I - H I - 8 I - P I - S I

Uni t N o t e

M i n M a x Min M a x Min M a x M i n M a x M i n M a x Min M a x Min 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 0 - 6 0 - 6 0 - 6 5 - 6 8 - 7 0 - 7 0 - n s

A u t o  R e f r e s h t R R C 6 0 - 6 5 - 6 5 - 6 5 - 6 8 - 7 0 - 7 0 - n s

R A S  t o  C A S  D e l a y t R C D 1 8 - 2 0 - 1 5 - 2 0 - 2 0 - 2 0 - 2 0 - n s

R A S  A c t i v e  T i m e t R A S 4 2 1 0 0 K 4 5 1 0 0 K 4 5 1 0 0 K 4 5 1 0 0 K 4 8 1 0 0 K 5 0 1 0 0 K 5 0 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 1 8 - 2 0 - 1 5 - 2 0 - 2 0 - 2 0 - 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 2 - 1 4 - 1 5 - 1 5 - 1 6 - 2 0 - 2 0 - n s

C A S  t o  C A S  D e l a y t C C D 1 - 1 - 1 - 1 - 1 - 1 - 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 - 0 - 0 - 0 - 0 - 0 - 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 - 2 - 2 - 2 - 2 - 2 - 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 - 5 - 4 - 5 - 4 - 3 - 3 - C L K

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

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

M R S  t o  N e w  C o m m a n d t M R D 2 - 2 - 2 - 2 - 2 - 2 - 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 - 3 - 3 - 3 - 3 - 3 - 3 - C L K

C A S  L a t e n c y  =  2 t P R O Z 2 2 - 2 - 2 - 2 - 2 - 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 - 1 - 1 - 1 - 1 - 1 - 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 - 1 - 1 - 1 - 1 - 1 - 1 - C L K 1

R e f r e s h  T i m e t R E F - 6 4 - 6 4 - 6 4 - 6 4 - 6 4 - 6 4 - 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 5 7 V 2 8 1 6 2 0 H C ( L ) T - 6 I

H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T - 7 I

H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T - K I

H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T - H I

H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T - 8 I

H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T - P I

H Y 5 7 V 2 8 1 6 2 0 H C ( L ) T - S I

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 6 6 M H z ( 6 n s ) 3 C L K s 3 C L K s 7 C L K s 1 0 C L K s 3 C L K s 5 . 4 n s 2 . 0 n s

1 4 3 M H z ( 7 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 . 0 n s

1 3 3 M H z ( 7 . 5 n s ) 2 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 . 0 n s

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 4 3 M H z ( 7 n s ) 3 C L K s 3 C L K s 7 C L K s 1 0 C L K s 3 C L K s 5 . 4 n s 2 . 0 n s

1 3 3 M H z ( 7 . 5 n s ) 3 C L K s 3 C L K s 7 C L K s 1 0 C L K s 3 C L K s 5 . 4 n s 2 . 0 n s

1 2 5 M H z ( 8 n s ) 3 C L K s 3 C L K s 7 C L K s 1 0 C L K s 3 C L K s 6 n s 2 . 0 n s

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 ) 2 C L K s 2 C L K s 6 C L K s 8 C L K s 2 C L K s 5 . 4 n s 2 . 0 n s

1 2 5 M H z ( 8 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 6 n s 2 . 0 n s

1 0 0 M H z ( 1 0 n s ) 2 C L K s 2 C L K s 5 C L K s 7 C L K s 2 C L K s 6 n s 2 . 0 n s

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 . 0 n s

1 2 5 M H z ( 8 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 6 n s 2 . 0 n s

1 0 0 M H z ( 1 0 n s ) 2 C L K s 2 C L K s 5 C L K s 7 C L K s 2 C L K s 6 n s 2 . 0 n s

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 2 5 M H z ( 8 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 6 n s 2 . 0 n s

1 0 0 M H z ( 1 0 n s ) 2 C L K s 2 C L K s 5 C L K s 7 C L K s 2 C L K s 6 n s 2 . 0 n s

8 3 M H z ( 1 2 n s ) 2 C L K s 2 C L K s 4 C L K s 6 C L K s 2 C L K s 6 n s 2 . 0 n s

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 0 0 M H z ( 1 0 n s ) 2 C L K s 2 C L K s 5 C L K s 7 C L K s 2 C L K s 6 n s 2 . 0 n s

8 3 M H z ( 1 2 n s ) 2 C L K s 2 C L K s 5 C L K s 7 C L K s 2 C L K s 6 n s 2 . 0 n s

6 6 M H z ( 1 5 n s ) 2 C L K s 2 C L K s 4 C L K s 6 C L K s 2 C L K s 6 n s 2 . 0 n s

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 0 0 M H z ( 1 0 n s ) 3 C L K s 2 C L K s 5 C L K s 7 C L K s 2 C L K s 6 n s 2 . 0 n s

8 3 M H z ( 1 2 n s ) 2 C L K s 2 C L K s 5 C L K s 7 C L K s 2 C L K s 6 n s 2 . 0 n s

6 6 M H z ( 1 5 n s ) 2 C L K s 2 C L K s 4 C L K s 6 C L K s 2 C L K s 6 n s 2 . 0 n s
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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

3 .  T h e  b u r s t  r e a d  s i g l e  w r i t e  m o d e  i s  e n t e r e d  b y  p r o g r a m m i n g  t h e  w r i t e  b u r s t  m o d e  b i t  ( A 9 )  i n  t h e  m o d e  r e g i s t e r  t o  a  l o g i c  1 .

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 N o t e

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

B u r s t - R e a d - S i n g l e -

W R I T E
H X L L L L X

A 9  P i n  H i g h

( O t h e r  P i n s  O P  c o d e )
M R S

M o d e

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
Exit 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

Exit 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

Exit L H X X
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P A C K A G E  I N F O R M A T I O N

4 0 0 m i l  5 4 p i n  T h i n  S m a l l  O u t l i n e  P a c k a g e

1 1 . 9 3 8 ( 0 . 4 7 0 0 )
1 1 . 7 3 5 ( 0 . 4 6 2 0 )

1 0 . 2 6 2 ( 0 . 4 0 4 0 )

1 0 . 0 5 8 ( 0 . 3 9 6 0 )

2 2 . 3 2 7 ( 0 . 8 7 9 0 )
2 2 . 1 4 9 ( 0 . 8 7 2 0 )

5 d e g
0 d e g

0 . 5 9 7 ( 0 . 0 2 3 5 )
0 . 4 0 6 ( 0 . 0 1 6 0 )

0 . 2 1 0 ( 0 . 0 0 8 3 )
0 . 1 2 0 ( 0 . 0 0 4 7 )

1 . 1 9 4 ( 0 . 0 4 7 0 )
0 . 9 9 1 ( 0 . 0 3 9 0 )

0 . 8 0 ( 0 . 0 3 1 5 ) B S C
0 . 4 0 0 ( 0 . 0 1 6 )
0 . 3 0 0 ( 0 . 0 1 2 )

U N I T  :  m m ( i n c h )

0 . 1 5 0 ( 0 . 0 0 5 9 )
0 . 0 5 0 ( 0 . 0 0 2 0 )


