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DESCRIPTION

The Hynix HY5V16CF is a 16,777,216-bit CMOS Synchronous DRAM, ideally suited for the main memory applications which require
large memory density and high bandwidth. HY5V16CF is organized as 2banks of 524,288x16. 

HY5V16CF is offering fully synchronous operation referenced to a positive edge of the clock. All inputs and outputs are synchronized
with the rising edge of the clock input. The data paths are internally pipelined to achieve very high bandwidth. All input and output volt-
age levels are compatible with LVTTL.

Programmable options include the length of pipeline (Read latency of 2 or 3), the number of consecutive read or write cycles initiated
by a single control command (Burst length of 1,2,4,8 or Full page), and the burst count sequence(sequential or interleave). A burst of
read or write cycles in progress can be terminated by a burst terminate command or can be interrupted and replaced by a new burst
read or write command on any cycle. (This pipelined design is not restricted by a `2N` rule.)

FEATURES

• Single 3.3±0.3V power supply Note)

• 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  6 0 B a l l   F D - B G A  w i t h  0 . 6 5 m m  o f  

p i n  p i t ch

• 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 P o w e r Organization Interface Package

H Y 5 V 1 6 C F - H 1 3 3 M H z
N o r m a l

2 B a n k s  x  
5 1 2 K b i t s  x 1 6

L V T T L
 1 0 . 1 x  6 . 4  6 0 B a l l  0 . 6 5  

P i n  - p i t c h  F D - B G AH Y 5 V 1 6 C F - S 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

(16M  S D R A M )

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  a n d  D Q M

B A 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 0 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 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

L D Q M ,  U 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
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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

5 1 2 K b i t  x  2 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

C o l u m n A d d r.
L a t c h  &  C o u n t e r

Bu rs t  Leng th

C o u n t e r

R e f r e s h
I n t e r v a l  T i m e r

R e f r e s h
C o u n t e r

D Q 0
D Q 1

D Q 2
D Q 3
D Q 4

D Q 5
D Q 6

D Q 7
D Q 8
D Q 9
D Q 1 0

D Q 1 1
D Q 1 2
D Q 1 3
D Q 1 4

D Q 1 5

A d d r e s s

R e g i s t e r

I /O  Con t ro lT e s t  M o d eM o d e  R e g i s t e r

S e l f  R e f r e s h  C o u n t e r

C o l u m n  D e c o d e r

S e n s e  A M P  &  I / O  g a t e s

512 Kx16
Bank 0

C o l u m n  D e c o d e r

S e n s e  A M P  &  I / O  g a t e s

512Kx16
Bank 1

R A S

C A S

C S

W E

U D Q M

L D Q M

C K E
P r e c h a r g e

O v e r f l o w

C o l u m n  A c t i v e

R o w  A c t i v e

A d d r e s s [ 0 : 1 0 ]

C L K

B A ( A 1 1 )
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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 = 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  C O N D I T I O N  ( T A = 0  t o  7 0 °C ,  V D D= 3 . 3  ±  0 . 3 VNote2 ,  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  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 u t  c i r c u 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 T y p . 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  +  2 . 0 V 1,2

I n p u t  L o w  V o l t a g e V I L V S S Q  -  2 .0 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 Unit 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 IL 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 tR /  tF 1 n s

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 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 = 0  t o  7 0 ° C ,  V DD =3 .3 ± 0 . 3 V Note3 )        

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 M i n M a x Un i t

I n p u t  c a p a c i t a n c e C L K C I1 2 4 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 5 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 2 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  =  - 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

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 = 0  t o  7 0 °C ,  V D D =3 .3 ± 0 . 3 VNote5 ,  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

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 N o t e

- H -S

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

110 9 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 I L ( m a x ) ,  t C K  =  m in 2 m A

ID D 2 P S C K E  ≤  V I L ( m a x ) ,  t C K  =  ∞ 1 m A

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  
2c l ks .  A l l  o t he r  p i ns  ≥  V D D - 0 . 2 V  o r  ≤  0 . 2 V

50 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 .

12 m A

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 I L ( m a x ) ,  t C K  =  m in 7 m A

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

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  

2c l ks .  A l l  o t he r  p i ns  ≥  V D D - 0 . 2 V  o r  ≤  0 . 2 V

50 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 .

20 m A

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 in ) ,  I O L = 0 m A
A l l  b a n k s  a c t i v e

C L = 3 150 1 0 0 m A 1

C L = 2 100 m A

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 100 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 1 m A
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A C  C H A R A C T E R I S T I C S  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
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

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

-H -S

Uni t N o t e

Min 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 7 . 5

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 n s

C lock  h i gh  pu l se  w id th t C H W 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 3 - 3 - n s 1

A c c e s s  t i m e  f r o m  
c lock

C A S L a t e n c y  =  3 t A C 3 6 6 n s
2

C A S L a t e n c y  =  2 t A C 2 8 - 8 n s

D a t a - o u t  h o l d  t i m e t O H 2 . 5 - 2 . 5 - n s

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

A d d r e s s  s e t u p  t i m e tAS 2 - 2 - n s 1

A d d r e s s  h o l d  t i m e tAH 1 - 1 - n s 1

C K E  s e t u p  t i m e t C K S 2 - 2 - n s 1

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

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

C o m m a n d  h o l d  t i m e t C H 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 . 5 - 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
5 . 4 6

n s

C A S L a t e n c y  =  2 t O H Z 2 n s



HY5V16CF

R e v .  0 . 0 / J u n . 0 1                                                                                                                                                                                                             8

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

-H -S

Uni t N o t e

M i n M a x 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 tR C 6 5 - 7 0 - n s

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

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

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

R A S  P r e c h a r g e  T i m e tR P 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 tR R D 1 5 - 2 0 - n s

C A S  t o  C A S  D e l a y tC C D 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 tW T L 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 tD P L 1 - 1 - C L K

D a t a - I n  t o  A c t i v e  C o m m a n d tD A L 4 - 3 - C L K

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

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

M R S  t o  N e w  C o m m a n d tM R D 1 - 1 - 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 tP R O Z 3 3 - 3 - C L K

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

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

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

R e f r e s h  T i m e tR E F - 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 V 1 6 C F - H

H Y 5 V 1 6 C F - 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 . 5 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 . 5 n s

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

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

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

 6 0  B a l l  F D - B G A  P a c k a g e
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