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5 . 4 . 4  RW 4 3  -  V e n do r S p e c i fi c  U n i qu e  U n i t  C o de  B y te  0  W o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4

5 . 4 . 5  RW 4 4  -  V e n do r S p e c i fi c  U n i qu e  U n i t C o de  B y te  1  W o rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4

5 . 4 . 6  RW 4 5  -  V e n do r  S p e c i fi c  U n i qu e  U n i t C o de  B y t e  2  W o rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5

5 . 4 . 7  RW 4 6  -  V e n do r  S p e c i fi c  U n i qu e  U n i t C o de  B y te  3  W o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5

5 . 4 . 8  RW 4 7  -  V e n do r S p e c i fi c  U n i qu e  U n i t  C o de  B y te  4  W o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5

5 . 4 . 9  RW 4 8  -  V e n do r S p e c i fi c  U n i qu e  U n i t C o de  B y te  5  W o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5

5 . 4 . 1 0   RW 4 9  -  V e n do r S p e c i fi c  U n i qu e  U n i t  C o de  B y te  6  W o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6

5 . 4 . 1 1   RW 4 A  -  V e n do r I D  B y te  0  W o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6

5 . 4 . 1 2   RW 4 B  -  V e n do r  I D  B y te  1  W o rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6

5 . 4 . 1 3   RW 4 C  -  D e v i c e  I D  B y te  0  W o rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7

5 . 4 . 1 4   RW 4 D  -  D e v i c e  I D  B y te  1  W o rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7

5 . 4 . 1 5   RW 4 E  -  V e n do r Re v i s i o n  I D  W o r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7

6   A b s o l u t e  M a x i m u m  Ra t i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 8

6 . 1 D C  O p e rati n g  an d T e m p e r at u re  C o n di ti o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 8

7   I n p u t  E l e c tr ic a l C h a r a c t e r i s ti c s  a n d  T im i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9

7 . 1 I n p u t C l o c k A rc h i te c tu re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9

7 . 2 I n p u t V o l tag e  a n d T i mi n g  Re qu i r e m e n ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9

7 . 3 I n p u t C l o c k S S C  an d P L L  L o o p  F i l te r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0

7 . 4 I n p u t S l e w  R ate  fo r D i ffe re n ti al  C l o c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1

7 . 5 D i ffe r e n t i al  I n p u t C l o c k C ro s s  P o i n t V o l ta g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1

7 . 6 I n p u t C l o c k T e r m i n ati o n  ( I C T )  C h ar ac te ri s ti c s  fo r D C K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2

7 . 7 I n p u t C M O S  Rai l - to - R ai l  L e v e l s  fo r D RS T _n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3

7 . 8 D i ffe r e n ti al  I n p u t C l o c k V o l t ag e  S e n s i ti v i ty  P ar am e te r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5

7 . 9 I n p u t C l o c k Ji tte r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5

7 . 9 . 1  O v e r v i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5

7 . 9 . 2  S p e c i fi c ati o n  fo r C KD  I n p u t  C l o c k Ji tte r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 6

8   O u tp u t  E le c tr i c a l  C h a r a c t e r i s ti c s  a n d  T i m i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7

8 . 1 O u tp u t C l o c k D r i v e r C h ar ac te ri s t i c s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7

8 . 2 O u tp u t C l o c k D i ffe re n ti al  S l e w  Ra te  D e fi n i t i o n  fo r Q n C K_t / Q n C K _c . . . . . . . . . . . . . . . . . . . . . . 4 0
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C o n t e n ts  ( c o n t’ d )

8 . 2 . 1  O u tp u t D i ffe re n ti al  E dg e  Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0

8 . 3 O u tp u t  D i ffe re n t i al  S l e w  Ra te  C o n tr o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1

8 . 4 D i ffe re n ti al  O u t p u t C l o c k C r o s s  P o i n t V o l tag e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1

8 . 5 O u t p u t R- o n  D ri v e  S p e c i fi c at i o n s  p e r D ri v e  S tre n g th  S e t ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2

8 . 5 . 1  O u t p u t D r i v e r an d T e r m i n ati o n  R e s i s to r  T e m p e ratu r e  a n d S u p p l y  V o l tag e  

S e n s i ti v i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4

8 . 6 D i ffe re n ti al  O u t p u t C l o c k D ri v e r  Ji t te r C h arac t e ri s ti c s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 5

8 . 6 . 1  O v e r v i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 5

8 . 6 . 2  T x  Q C K Ji tte r S p e c i fi c ati o n s  fo r S i n g l e  an d D u al  P L L  M o de s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 5

8 . 6 . 3  T x  Q C K Ji tte r  S p e c i fi c ati o n s  fo r P L L  B y p as s  M o de . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 6

9   I n p u t /O u tp u t  C a p a c i t a n c e  a n d  E S D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7

9 . 1  S i l i c o n  P ad I /O  C ap a c i tan c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7

9 . 2  E l e c tr o s tati c  D i s c h ar g e  S e n s i t i v i ty  C h a rac te ri s ti c s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8

1 0   D D R5 C K0 1  Re fe r e n c e  L o a d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 9

1 0 . 1  T e s t C i rc u i ts  an d S w i t c h i n g  W av e fo rm s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 9

1 1   I D D  S p e c i fi c a ti o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 0

1 2   S i d e b a n d  I n t e r fa c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2

1 2 . 1  I 2 C  an d I 3 C  B as i c  O p e rat i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2

1 2 . 2  D e v i c e  I n t e r fac e  -  P r o to c o l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2

1 2 . 2 . 1   S e r i al  A ddr e s s  o f C KD  D e v i c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2

1 2 . 3  S w i tc h  fr o m  I 2 C  M o de  to  I 3 C  B as i c  M o de . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3

1 2 . 4  S w i tc h  fro m  I 3 C  B as i c  M o de  to  I 2 C  M o de . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3

1 2 . 5  I 2 C  T ar g e t P ro t o c o l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3

1 2 . 5 . 1   W r i te  O p e ra ti o n  -  D ata P ac ke t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4

1 2 . 5 . 2   Re ad O p e rati o n  -  D ata P a c ke t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4

1 2 . 6  I 3 C  B as i c  T ar g e t P r o to c o l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4

1 2 . 6 . 1   W r i te  O p e ra ti o n  -  D at a P ac ke t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5

1 2 . 6 . 2   Re ad O p e rat i o n  -  D ata P a c ke t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 7

1 2 . 7  I n  B an d I n te rru p t ( I B I ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4

1 2 . 7 . 1   E n ab l i n g /D i s ab l i n g  I n - B an d E v e n t I n t e r ru p t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4

1 2 . 7 . 2   M e c h an i c s  o f I n te rru p t G e n e rati o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4

1 2 . 7 . 3   I n te rru p t A rb i t rati o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 6

1 2 . 7 . 4   C l e ari n g  S ta tu s  R e g i s te rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 6

1 2 . 8  P ac ke t E r ro r C h e c k ( P E C )  F u n c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 6

1 2 . 9  P ari ty  E r ro r C h e c k F u n c ti o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 7

1 2 . 1 0  P ac ke t E rro r  C h e c k an d P ar i ty  E rr o r  H an dl i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 7

1 2 . 1 0 . 1   W ri te  C o m m an d D at a P ac ke t E rr o r H an dl i n g  -  P E C  D i s a b l e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 8

1 2 . 1 0 . 2   Re ad C o m m an d D ata P ac ke t E rro r  H an dl i n g  -  P E C  D i s ab l e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 9

1 2 . 1 0 . 3   W ri te  C o m m an d D ata P ac ke t E rro r  H an dl i n g  -  P E C  I s  E n ab l e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0
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C o n t e n ts  ( c o n t’ d )

1 2 . 1 0 . 4   Re ad C o m m an d D ata P ac ke t E rro r  H an dl i n g  -  P E C  I s  E n ab l e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0
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D D R 5  C l o c k D r i v e r D e fi n i t i o n  ( D D R5 C K D 0 1 )

( F ro m  J E D E C  B o a rd B al l o t  J C B - 2 3 - 5 5 ,  fo rm ul a te d u nde r t he  c o gn i z a n c e  o f t h e  J C - 4 0 . 4  s u b - c o mmi t te e  o n

Re g i s te re d  a n d F u l l y  B u ffe re d M e m o ry  S u p p o rt  L o g i c ,  i te m n u m b e r 3 4 4 . 9 9 D ) .

1  S c o p e  

T h i s  d o c u me n t de fi n e s  s t an d ard  s p e c i fi c at i o n s  o f D C  i n t e rfac e  p a r am e t e rs ,  s w i tc h i n g  p a ra me te rs ,  an d t e s t  l o a d i n g  fo r

d e fi ni ti o n  o f th e  D D R5  C l o c k D r i v e r  ( C KD )  fo r r e - d ri v i ng  th e  D C K fo r C U D I M M ,  C S O D I M M ,  a nd  C A M M

ap p l i c at i o n s .  T he  D D R5 C KD 0 1  D e vi c e  I D  i s  D I D  =  0 x 0 5 3 1 .  ( 5  =  D D R5 ,  3 =  C l o c k D r i ve r,  1 =  re v  0 1 )  

T h e  t e rms  ‘ D D R5 C KD 0 1 ,  C l o c k D ri v e r,  ‘ C KD ’ ,  o r ‘ de v i c e ’  a re  us e d  i n te r c h a ng e ab l y t o  re fe r t o  t hi s  d e v i c e  i n t he

re m ai nd e r o f t h i s  s p e c i fi c at i o n .  B l u e  t e x t  i s  u s e d  to  h i g h l i g h t Re gi s t e r C o nt ro l  w o rd s  “ RWx x ”  a n d fo n t  i n  s o me  ta b l e s

fo r  e a s e  o f re a d ab i l i ty  t h ro ug h o u t th e  d o c u me n t.  

T h e  p u rp o s e  i s  t o  p ro v i d e  a  s ta n d ar d fo r t h e  D D R5 C KD 0 1 ( s e e  N o te )  l o g i c  d e v i c e ,  fo r u ni fo rmi ty,  mu l t i p l i c i ty  o f

s o u rc e s ,  e l i m i n at i o n  o f c o n fu s i o n ,  e a s e  o f de v i c e  s p e c i fi c at i o n ,  an d  e as e  o f u s e .

N O T E :    T h e  de s i g na t i o n  D D R5 C KD 0 1  re fe rs  to  th e  p a rt  de s i gn a ti o n  o f a s e ri e s  o f c o mme r c i al  l o g i c  p a r ts  c o m mo n

i n  t h e  i n d us try.  T h i s  d e s i g n at i o n  i s  n o rm al l y  p re c e de d  b y  a s e ri e s  o f ma n u fa c t u r e r s p e c i fi c  c h a ra c t e rs  to  m ake  up  a

c o mp l e t e  p art  d e s i g n at i o n .  
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2  M e c h a n i c a l  O u t l i n e

P ac kag e  o p ti o ns  i n c l ud e  a  3 5  - b a l l  F i n e - P i tc h  B G A ( B G A )  w i t h  0 . 5 0  m m/ 0 . 5 0  m m b a l l  p i tc h ,  1 1  x 4  g r i d.  T he

p ac ka g e  h a s  a n u mb e r o f d e p o p u l a te d  b al l s .  P ac kag e  s i z e  i s  2 . 3  m m x  5 . 8  mm  as  de fi n e d  i n  M O - 2 7 6  I s s u e  R,

Va r i a ti o n P B G A - B 2 9 [ 3 6 ] _1 0 p 5 0 - R2 p 3 x4 p 8 Z # - C 0 p 3 7 5 Z # 1 .

T h e  de v i c e  p i n o u t  s u p p o r t s  o ut p u ts  o n  t he  t o p  a nd  o u t e r l e ft a n d  ri g h t c o l u mn s  t o  s u p p o rt  e a s y  D I M M  s i g n a l  ro u ti n g.

C o rre s p o n di ng  i n p u ts  are  p l ac e d  i n  a  w ay  t o  ma tc h  th e  c o rre s p o n d i ng  p i n  l o c at i o n  o n  t he  c o n n e c t o r an d  D I M M

S ta n d ard s .

F ig u r e  1  — B a ll  C o n fi g u r a t io n ,  T O P V I E W

B al l  p i t c h :  0 . 5 0  m m x  0 . 5 0  mm ,  S i z e  ( ø 0 . 3  m m) ,  S M D  P ad S RO  ( ø 0 . 2 7 5  mm )

X - r ay  v i e w  fro m  t o p s i d e

1 . T h i s  v ari at i o n  de fi ne s  a  max i mu m p a c ka ge  th i c kn e s s  o f 1 . 0 0  m m.  T h e  D D R5 C KD 0 1  m u s t c o mp l y w i t h a

mi n i m um  t h i c kn e s s  o f 0 . 8 0  mm .
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2 . 1    P i n  A s s i g n m e n t

Ta b l e 1  s p e c i fi e s  t h e  p i n  a s s i g nm e n t  fo r t h e  D D R5 C KD 0 1

Ta b le  1  — B a l l A s s i gn m e n t  -  T O P V I E W

1 2 3 4

A D C K 1 _ A _t D C K1 _A _c V S S D C K 1 _ B _c A

B V S S D C K 1 _ B _t B

C Z Q C A L S D A S C L V S S C

D V S S V D D I O Q C K 1 _B _c D

E Q C K 1 _A _c V D D Q C K1 _B _t E

F Q C K 1 _A _t VD D V S S F

G V S S V D D Q C K 0 _B _c G

H Q C K 0 _A _c VD D Q C K0 _B _t H

J Q C K 0 _A _t D RS T _N V S S J

K
V S S V S S D C K 0 _ B _c

K

L
D C K 0 _ A _t D C K0 _A _c V S S D C K 0 _ B _t

L

1 2 3 4
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2 . 2    Te r m i n a l  F u n c ti o n s  

C l o c k N am i n g  C o n v e n ti o n :

I np u t  E xa mp l e :

D C Kx_N  -  w h e re  ‘ x ’  i s  t h e  i n p u t c l o c k ra nk nu m b e r,  a nd  ‘ N ’ i s  t he  s u b - c h a n ne l .

O u tp u t E x a mp l e :

Q C Ky_N  -  w h e re  ‘ y ’  i s  t h e  ra n k n u mb e r,  a n d  ‘ N ’  i s  t h e  s u b - c h an n e l .

Ta b l e  2  — Te r m in a l  F u n c ti o n s

S i gn a l G ro u p S ig n a l N am e Typ e D e s c r ip t io n # o f P i n s

C l o c k  I n p ut s D C K0 _A _t/ D C K0 _A _ c

D C K0 _B _t/ D C K0 _B _c

D C K1 _A _t/ D C K1 _A _ c

D C K1 _B _t/ D C K1 _B _c

P O D  d i ffe r e n ti al D i ffe re n ti a l  C o n tro l l e r  c l o c k  i np u t p a i r.  

8

R e s e t I n p u t D RS T _n C M O S  i n p ut A c t i ve  L O W a s y nc h ro n o us  re s e t  i n p ut.  W h e n  

L O W,  i t c au s e s  a  re s e t o f t he  i nt e r na l  l a tc he s  a n d  

d i s a b l e s  th e  o ut p u ts ,  th e re b y  fo rc i n g th e  o u tp u ts  to  

fl o a t.

1

O u tp u ts

C l o c k s  

Q C K0 _A _t/ Q C K0 _A _ c

Q C K1 _A _t/ Q C K1 _A _ c

Q C K0 _B _t/ Q C K0 _B _c

Q C K1 _B _t/ Q C K1 _B _c

P O D  d i ffe r e n ti al C l o c k  o u tp ut s  to  th e  D RA M s .  Tw o  c o p i e s  p e r 

c h a nn e l .

8

S i d e b a n dB us  p i ns 1 S D A O p e n dra i n  o r p u s h -

p u l l  I / O 2 , 3

S i d e b a n dB us  D at a

1

S C L C M O S  i n p ut3 S i d e b a n dB us  C l o c k 1

V D D I O P o w e r i n p u t S i d e b a n dB us  p o w e r i n p ut 1

M i s c e l l a n e o u s  p i n s V D D P o w e r I np u t P o w e r  s u p p l y  v o l ta ge 4

V S S G ro u nd  I n p ut G r o u n d 1 0

Z Q C A L Re fe re n c e R e fe re n c e  p i n fo r  d ri v e r c al i b rat i o n 1

To ta l  N um b e r o f P i n s
3 5

N O T E  1 S A p i ns  a re  no t r e q u i re d fo r D D R5 C KD 0 1  a s  th e  a dd re s s  w i l l  b e  d e te rm i n e d  b y  th e  Z Q  Re s i s to r v a l u e .  

N O T E  2     S D A dri ve r o p e ra ti o n  i s  d yn a m i c .  D e p e n d i n g o n  th e  S i d e b a n dB u s  m o de  o f o p e ra ti o n  I 2 C  o r I 3 C ,  an d  e v e n  o n  th e  s p e c i fi c  s te p  ( b y te  
o r b i t )  o f a  S i d e b a n dB us  t ra ns a c ti o n  p ac k e t,  th e  S D A o u tp u t d ri v e r c a n o p e ra te  e i th e r i n o p e n- d ra i n  m o de  o r p u s h - p u l l  m o d e .

N O T E  3     T h e s e  i np u ts  a re  0 . 9  to  2 . 1 - V  i n p uts .
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3  D e s c r i p t i o n

T h e  D D R5 C KD 0 1  i s  a  re g i s t e r i ng  c l o c k dr i ve r u s e d o n  D D R5  C U D I M M s ,  C S O D I M M s ,  a n d  C A M M .  I ts  p ri m ary

fun c ti o n  i s  t o  b u ffe r t h e  D D R c l o c k b e t w e e n th e  h o s t  c o n t ro l l e r a n d th e  D RA M s .

3 . 1    L o g i c  D i a g r a m  P o s i ti v e  L o g i c

F ig u r e  2  —  L o g ic  D i ag r a m  P o s i t iv e  L o gi c

D C K 0 _ A_ t

D C K 0 _ A_ c
In0

O ut 0C l o c k Tre e 0
Q C K 0 _A _ t

QC K 0 _ A _ c

P L L _0

M u x0

O ut 1C l o c k Tre e 1
Q C K 1 _A _ t

QC K 1 _ A _ c
M u x1

O ut 2Cl o c k Tre e2
Q C K 0 _B _ t

QC K 0 _B _ cM u x2

O ut 3C l o c k Tre e3
Q C K 1 _B _ t

QC K 1 _B _ c
M u x3

In0

P L L  M o d e  

R W0 0 [1 : 0 ]

D C K 0 _ B _ t

D C K 0 _ B _ c
P L L _1

P L L  M o d e  

R W0 0 [1 : 0 ]
P L L  M o d e  

R W0 0 [ 1 : 0 ]

C K D

C o n tro l  W o rd

S t a t e  M a c h i n e

S C L

S D A

D RS T _ N

Q C K [ 1 : 0 ] _ [ B : A]  

E n a b l e

D C K 1 _ A_ t

D C K 1 _ A _ c

In0

D C K 1 _ B _ t

D C K 1 _ B _ c

In0
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4  O p e r a t i o n

4 . 1    C KD  P L L M o d e s

T h e  C KD  h as  t h re e  c l o c k d ri v i n g mo d e s ,  S i n gl e  P L L M o d e ,  P L L B yp a s s  M o de  ( L e ga c y  mo de ) ,  an d  D u a l  P L L m o de

to  ge n e ra te  t he  fo u r o u tp u t  c l o c k p a i rs  Q C K[ 1 : 0 ] _[ B : A ] _t/ c .

T h e  H o s t mu s t  w ri te  RW 0 0 [ 1 : 0 ]  aft e r V D D  h as  ram p e d  an d  b e fo re  d ri v i n g an y  D C K c l o c k p ai rs  t o  c o n fi g u re  th e  P L L

mo de  w h e n  t h e  de v i c e  i s  i n  s i ng l e  o r d ua l  P L L mo d e .  

I n an y  o f th e  P L L mo de s ,  th e  o u tp u t c l o c k fre que n c y  s ha l l  mat c h th a t o f th e  i n p u t  c l o c k i n th e  fr e q u e nc y  ra ng e  o f

1 0 0 0  M H z  t o  4 2 0 0  M H z .  

4 . 1 . 1    P L L B y p a s s  M o d e

P L L B y p as s  mo d e  n o rm al  o p e r a ti o n i s  o n l y  s u p p o r t e d fo r  9 9 0  M H z  to  3 0 0 0  M H z .  A d di t i o n a l l y,  t o  s u p p o rt  l o w  s p e e d

AT E  te s ti n g ,  P L L B y p as s  M o d e  w i l l  ru n b e l o w  9 9 0  M H z .

Wh e n  RW 0 0 [ 1 : 0 ]  =  ’ 0 0 ’  P L L B y p a s s  M o d e  i s  e na b l e d ,  an d  th e  D C K[ 1 : 0 ] _[ B : A ] _t a n d D C K[ 1 : 0 ] _[ B : A ] _c  are

p as s e d  t hro u g h to  Q C K[ 1 : 0 ] _[ B : A ] _t/ c  o u t p ut  c l o c k p a i rs  re s p e c t i v e l y.  I f o n l y  tw o  o u t p u t  Q C K p ai r s  a re  r e q u i re d

th e n Q C K1 _[ B : A ] _t / c  c an  b e  d i s a b l e d i n  RW0 0  t o  s a v e  p o w e r.

T h e  d e l a y  fro m  D C K t o  Q C K  i s  t s ta o ff_P L L _ B Y P w i t h td yn o ff_ P L L _B Y P as  th e  d y n am i c  v ar i at i o n .  W h e n  H o s t a d j u s t s  t he

p ha s e  o f a  D C K i np u t  c l o c k p ai r,  th e  p h a s e  o f t h e  c o rre s p o n di n g  Q C K o ut p u t c l o c k p a i rs  w i l l  b e  ad j u s te d  w i t h  t he

s am e  o ffs e t .

I n th i s  mo d e ,  t h e  i n p ut  c l o c k te rm i n a ti o n  ( I C T )  re s i s t o rs  o n D C K [ 1 : 0 ] _[ B : A ] _t /c  a re  a l l  c o n n e c t e d  t o  V S S  w i t h

p ro g ram ma b l e  v al u e s .

Tab le  3  — C l o c k M a p p i n g

RW0 0 [ 1 : 0 ] P L L M o d e P L L I n p u t C l o c k O u tp u t  C lo c k S u b  C h a n n e l 

‘ 0 0 ’ b P L L B y p a s s 1 , 2 N / A

D C K0 _A _t /c Q C K0 _A _t /c
A

D C K1 _A _t /c Q C K1 _A _t /c

D C K0 _B _t /c Q C K0 _B _t /c
B

D C K1 _B _t /c Q C K1 _B _t /c

‘ 0 1 ’ b S i ng l e  P L L 3  P L L _0 D C K0 _A _t /c

Q C K0 _A _t /c
A

Q C K1 _A _t /c

Q C K0 _B _t /c
B

Q C K1 _B _t /c

‘ 1 0 ’ b D u al  P L L 1 , 2 , 4

P L L _0 D C K0 _A _t /c
Q C K0 _A _t /c

A
Q C K1 _A _t /c

P L L _1 D C K0 _B _t /c
Q C K0 _B _t /c

B
Q C K1 _B _t /c

N O T E  1     W he n  b o t h D C K0 _ A a nd  D C K0 _B  a re  t o g g l i n g th e y  c a n no t run  a t di ffe re n t fre q ue n c i e s .  

N O T E  2     I f o n e  c l o c k s t o p s  t he  o th e r c l o c k m ay  c o nt i n ue  t o  to gg l e  w i th i n th e  no rm a l  fre qu e nc y  ra n ge .  

N O T E  3     I n S i n g l e  P LL  mo de  o n l y  P L L _0  i s  fu n c t i o n al  a nd  P L L _1  i s  d i s a b l e d  t o  s av e  p o w e r

N O T E  4      B o th  D C K0 _ A an d  D C K0 _ B  m u s t ha v e  a  c o m m o n  r e fe re n c e  c l o c k a n d th e  S S C  w i l l  b e  o n  th e  c o m mo n  re fe re n c e  c l o c k.  D ue  to  
th e  re fe re nc e  c l o c k de l a y,  t he  t o t al  D C K0 _A a n d D C K0 _B  p h a s e  o ffs e t m us t b e  w i th i n  t I N C K_ O F F S E T
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4 . 1 . 2    S i n g l e  P L L M o d e

Wh e n  RW0 0 [ 1 : 0 ]  =  ’ 0 1 ’  th e  c l o c k d ri v e r i s  i n  S i ng l e  P L L M o d e  an d th e  P L L _0  i s  e n ab l e d an d  t he

Q C K[ 1 : 0 ] _[ B : A ] _t / c  o u t p ut  c l o c k p ai rs  a r e  re - g e n e ra te d b y  P L L _0  b a s e d  o n  th e  D C K0 _A _t / c  i n p u t.  P L L _1  i s

d i s a b l e d.  I f o n l y  t w o  Q C K p a i r s  are  re qu i re d ,  t h e n  Q C K1 _[ B : A ] _t /c  c an  b e  d i s ab l e d  i n  RW0 0  t o  s av e  p o w e r.

T h e  d e l ay  fr o m D C K0 _A _t /c  t o  Q C K i s  t S TA O F F  w i t h  tD Y N O F F  a s  t h e  dy n a mi c  v a ri a ti o n.  Wh e n  H o s t  ad j u s ts  t he

p ha s e  o f t h e  D C K0 _A _t/ c ,  t h e  p h a s e  o f al l  fo u r Q C K o u tp u t  p ai rs  w i l l  b e  a d j u s t e d w i t h  t he  s a me  o ffs e t.

I n t h i s  mo de ,  t h e  i n p ut  b u s  te rmi na t i o n  re s i s t o rs  o n  D C K0 _A _t/ c  a re  a l l  c o n n e c te d t o  V S S  w i th  p ro g ra mm ab l e  v al u e s ,

an d  D C K1 _A _t/ c  an d  D C K[ 1 : 0 ] _B _t/ c  are  u n us e d a n d  te rmi n at e d  b y  th e  C KD  I C T s e tt i n g .

4 . 1 . 3    D u a l  P L L M o d e

Wh e n  RW0 0 [ 1 : 0 ]  =  ‘ 1 0 ’  t h e  c l o c k dri v e r i s  i n  D u a l  P L L M o de  an d b o th  P L L _0  an d  P L L _1  are  e n ab l e d .  T he

Q C K[ 1 : 0 ] _[ A ] _t /c  o u tp u t  c l o c k p ai rs  a re  re - ge n e ra te d  b y  t he  P L L _0  b a s e d o n th e  D C K0 _A _t/ c  i n p u t an d  T he

Q C K[ 1 : 0 ] _[ B ] _t/ c  o ut p u t c l o c k p a i rs  are  re - g e n e r at e d  b y  t h e  P L L _1  b as e d  o n  t he  D C K0 _B _t / c  i n p ut .  I f o n l y  t w o

Q C K p ai r s  a re  re qu i re d,  t h e n  Q C K1 _[ B : A ] _t /c  c an  b e  d i s ab l e d  i n  RW 0 0  to  s av e  p o w e r.

T h e  de l ay  fr o m D C K_t/ c  to  Q C K i s  t s ta o ff w i t h td yn o ff a s  t h e  dy n am i c  v ar i at i o n .  Wh e n  H o s t  a d j u s t s  t he  p h as e  o f t he

D C K0 _A _t /c ,  th e  p h as e  o f Q C K_A o u tp u t p ai rs  w i l l  b e  ad j u s te d  w i th  th e  s a me  o ffs e t.  Wh e n  H o s t a dj u s t s  t h e  p ha s e  o f

th e  D C K0 _B _t /c ,  th e  p h as e  o f Q C K_B  o u tp u t  p ai r s  w i l l  b e  a dj u s t e d  w i t h  t he  s ame  o ffs e t.

I n t h i s  mo d e ,  th e  i n p ut  b u s  t e rm i n at i o n  re s i s t o rs  o n  D C K0 _[ B : A ] _t / c  are  a l l  c o n n e c te d  t o  V S S  w i th  p ro g ra mma b l e

v al ue s ,  an d  D C K1 _[ B : A ] _t /c  a re  u n u s e d an d  t e rm i n a te d b y  th e  C KD  I C T  s e t ti n g.

4 . 2    D e v i c e  I n i ti a l i z a t i o n

T o  e n s u re  d e fi n e d  o u tp u ts  fro m t h e  C KD  b e fo re  a  s ta b l e  c l o c k h as  b e e n  s u p p l i e d ,  t h e  C KD  mu s t  e n t e r  t h e  re s e t  s ta te

d uri n g p o w e r- u p .  T he  C KD  p o w e rs  u p  w i t h  al l  c o n t ro l  w o r ds  at  t h e i r de fau l t  s t at e .  A ft e r th e  v o l t ag e  ram p ,

s t ab l e  p o w e r i s  p r o vi d e d  fo r a mi n i mu m  o f t I N I T 1  w i th  D RS T _n  a s s e r t e d.  W he n  t h e  re s e t i n p u t D RS T _n  i s  L O W,  a l l

i n p u t re c e i ve r s  a re  d i s ab l e d .  A s  l o n g as  t h e  D RS T _n  i n p u t i s  p ul l e d  L O W,  th e  C K D  i s  i n  l o w  p o w e r  s ta te  an d i n p u t

te rmi na t i o n  i s  s ti l l  e n ab l e d.

Wh e n  D RS T _n go e s  H I G H ,  th e  C KD  w i l l  b e c o m e  o p e ra ti o na l  aft e r t C KD O P re g ard l e s s  i f i n p u t  c l o c k i s  t o gg l i n g  o r

n o t .  A fte r t S TA B ,  th e  d e v i c e  i s  i n no rm al  o p e rat i n g  c o n di t i o n  fo r  S i ng l e  an d  D u al  P L L mo de s .  W h e n  i n  P L L B y p as s

mo de ,  t h e  d e v i c e  w i l l  b e  i n  n o rma l  o p e rat i o n  a fte r t he  l as t ts ta o ff_ P L L _ B Y P  i s  m e t .

A fte r i n i t i a l i z a t i o n ,  th e  H o s t  mu s t  w ri te  t o  t h o s e  c o n tro l  r e g i s t e rs  w h o s e  c o n t e n t s  a r e  re qu i re d  fo r  t h e  D I M M

o p e r at i o n .  

T h e  D D R5 C K D 0 1  de v i c e  w i l l  n o t affe c t  D RS T _n  s i g n al  v o l ta g e  l e ve l s  e ve n  w h e n  V D D  i s  no t  p o w e re d  o n .  A C KD

w i t h  V D D  p o w e re d  o ff s h a l l  n o t p re v e n t o t h e r d e v i c e s  c o n n e c t e d  t o  th e  s a me  D RS T _n  n e t  fro m  re c e i v i n g  t h e  c o rr e c t

H I G H  a n d L O W l o g i c  vo l ta g e  l e v e l s  d ri v e n  b y  th e  h o s t  o n  t h at  n e t.  A l s o ,  t h e  C KD  d e v i c e  w i l l  n o t s u s t ai n p e rm an e n t

d ama g e  i f D RS T _n  i s  d ri v e n  H I G H  ( to  V I H  l e v e l s )  w h e n  V D D  i s  p o w e re d  o ff,  an d  i t m u s t b e  ab l e  to  s u p p o rt  a l l  t he

s p e c i fi e d  fe at u r e s  an d fu n c t i o n s  o nc e  p o w e r  i s  re s t o re d .
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4 . 2 . 1    P L L B y p a s s  M o d e  I n i t i a l i z a ti o n  S e q u e n c e  i n  P L L B y p a s s  M o d e

F ig u r e  3  —  T i m i n g  o f C l o c k D u r in g  I n i ti a li z a t i o n  S e q u e n c e  i n  P L L B y p a s s  M o d e

N O T E  1 T h e  h o s t  m a y w ri te  R W0 0 [ 1 : 0 ]  t o  e na b l e  P L L  B yp a s s  m o de  p ri o r to  a ny  D C K to g gl i ng .

N O T E  2 I f t he  h o s t w ri te s  RW 0 0  c o n tro l  w o rd  i t  m us t  d o  s o  fi rs t b e fo re  a n y o th e r c o nfi gu ra ti o n  c o nt ro l  w o rds  to  e ns u re  d e vi c e  i s  p ro p e rl y  

c o n fi g u re d .  

N O T E  3 T h e  C KD  w i l l  n o t b e  o p e ra ti o na l  un ti l  a fte r tC KD O P  re ga rd l e s s  i f a ny  re q ui re d D C K i s  to gg l i ng  o r n o t.  

N O T E  4 Q C K ma y  t o g gl e  d uri ng  t C KD O P  i f a ny  re q ui re d D C K i s  to gg l i n g .  

N O T E  5 I n  th e  d i a gra m  D C K[ 1 : 0 ] _A s ta rts  b e fo re  D C K [ 1 : 0 ] _ B ,  b u t e i the r c l o c k  m a y  s ta rt to g g l i n g  fi rs t .  

4 . 2 . 2    S i n g l e  P L L M o d e  I n i t ia l i z a t i o n  S e q u e n c e  

F ig u r e  4  —  T i m i n g  o f C lo c k  D u r in g  I n i ti a li z at i o n  S e q u e n c e  i n  S i n g l e  P L L M o d e  

N O T E  1 T h e  h o s t  m us t  w ri t e  RW0 0 [ 1 : 0 ]  to  e n ab l e  S i n g l e  P L L  m o d e  p ri o r to  D C K 0 _ A  to g gl i n g.  

N O T E  2 T h e  h o s t  m us t  w ri t e  RW 0 0  b e fo re  a ny  o th e r c o n fi g u ra ti o n c o n tro l  w o rd s .  

N O T E  3 T h e  C KD  w i l l  n o t b e  o p e ra ti o na l  un ti l  a fte r tC KD O P  re ga rd l e s s  i f i n p u t D C K0 _A i s  t o g g l i n g .

N O T E  4 Q C K ma y  t o g gl e  d uri ng  t C KD O P  i f D C K0 _ A i s  to gg l i ng .

N O T E  5 T h e  o ut p u t c l o c k s  m u s t b e  s ta b l e  b y the  ne x t D C K0 _ A ri s i n g e dg e  a fte r t S TA B  m a x.

N O T E  6 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .  

t A t Dt C

D C K [ 1 : 0 ] _A _t ,

D C K [ 1 : 0 ] _A _c

Q C K [ 1 : 0 ] _B _t

Q C K [ 1 : 0 ] _B _c

Et

D R S T _n H I G H

V D D

t I N I T 1

Q C K F l o a t

B

t I N I T 0

t

T e rm i n a t i o n

D C K

C K D O P

N o rm a l  O p e ra t i o n

T e rm i n a t i o n  O n

s t a o ff_ P L L _ B Y P

W ri t e  R W [ 0 0 , 0 1 , 0 2 , 0 3 ]  

W ri t e  R W [ 0 4 , 0 5 , 0 6 , 0 7 ]  

D C K [ 1 : 0 ] _B _t ,

D C K [ 1 : 0 ] _B _c

Q C K [ 1 : 0 ] _A_t

Q C K 1 : 0 ] _A_c Q C K  F l o a t

s t a o ff_ P L L _ B Y P

t

t

t
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P ag e  9

4 . 2 . 3    D u a l  P L L M o d e  I n i t i a l iz a ti o n  S e q u e n c e  

F i g u r e  5  — T im i n g  o f C l o c k D u r i n g  I n it i al i z a t io n  S e q u e n c e  in  D u a l  P L L M o d e  

N O T E  1 T h e  h o s t  m us t  w ri t e  RW0 0 [ 1 : 0 ]  to  e n ab l e  D u a l  P L L  m o de  p ri o r to  D C K 0 _[ B : A ]  t o g g l i n g .  

N O T E  2 T h e  h o s t  m us t  w ri t e  RW 0 0  b e fo re  a ny  o th e r c o n fi g u ra ti o n c o n tro l  w o rd s .  

N O T E  3 T h e  C KD  w i l l  n o t b e  o p e ra ti o na l  un ti l  a fte r tC KD O P  re ga rd l e s s  i f i n p u t D C K 0 _[ B : A ]  i s  t o g gl i ng .

N O T E  4 Q C K ma y  t o g gl e  d uri ng  t C KD O P  i f D C K0 _ [ B : A ]  i s  t o g g l i n g.

N O T E  5 T h e  o ut p u t c l o c k s  m u s t b e  s ta b l e  b y the  ne x t D C K0 _ [ B : A ]  ri s i ng  e d ge  a ft e r  t S TA B  m a x .

N O T E  6 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .

N O T E  7 I n  th e  d i a gra m  D C K0 _A s ta rts  b e fo re  D C K 0 _B ,  b u t e i t he r c l o c k  m a y s ta rt t o g g l i n g fi rs t.

4 . 3    Re s e t I n i t ia l i z a t i o n  w i t h  S ta b l e  P o w e r

A p p l i e s  to  th e  s i tu a ti o n  w h e n  t h e r e  i s  a  s o ft  re s e t  i n th e  s y s t e m .  A l l  C o n t r o l  w o rd s  are  s t i c ky c l e a re d  b y  p o w e r  c y c l e

n o t  Re s e t .
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4 . 3 . 1    P L L B y p a s s  M o d e  Re s e t  I n i t i a l i z a t io n  w i th  S t a b l e  P o w e r

F i gu re  6  — R e s e t  I n i t ia l iz a t io n  Wit h  S t ab le  P o w e r  i n  P L L B y p a s s  M o d e.

N O T E  1 T h e  C KD  w i l l  n o t b e  o p e ra ti o na l  un ti l  a fte r tC KD O P  re ga rd l e s s  i f a ny  re q ui re d D C K i s  to gg l i ng .

N O T E  2 Q C K ma y  t o g gl e  d uri ng  t C KD O P  i f a ny  re q ui re d D C K i s  to gg l i n g .

N O T E  3 I n  th e  d i a gra m  D C K[ 1 : 0 ] _A s ta rt b e fo re  D C K[ 1 : 0 ] _B ,  b u t a n y  D C K c l o c k  p a i r m a y  s ta rt to gg l i n g  fi rs t .

4 . 3 . 2    S i n g l e  P L L M o d e  Re s e t I n i t ia l i z a t i o n  w i t h  S t a b l e  P o w e r

F ig u r e  7  —  Re s e t I n i t ia l iz a ti o n  w i t h  S t ab l e  P o w e r  i n  S i n g le  P L L M o d e

N O T E  1 I f D C K i s  to gg l i n g  Q C K c a n  s ta rt  to  to g gl e  a fte r D RS T _ n  i s  de - a s s e rte d.  

N O T E  2 T h e  C KD  w i l l  n o t b e  o p e ra ti o na l  un ti l  a fte r tC KD O P  re ga rd l e s s  i f i n p u t D C K 0 _A i s  t o g g l i n g .

N O T E  3 Q C K ma y  t o g gl e  d uri ng  t C KD O P  i f D C K0 _A i s  to gg l i ng .

N O T E  4 T h e  o ut p u t c l o c k s  m u s t b e  s ta b l e  b y the  ne x t D C K0 _A ri s i n g e dg e  a fte r t S TA B  m a x.

N O T E  5 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .
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P ag e  1 1

4 . 3 . 3    D u a l  P L L M o d e  Re s e t  I n i t i a l iz a ti o n  w it h  S t a b le  P o w e r

F ig u r e  8  —  Re s e t  I n i ti a li z a t i o n  Wi t h  S t a b l e  P o w e r in  D u a l  P L L M o d e.

N O T E  1 I f D C K0 _ [ B : A ]  i s  to gg l i n g  Q C K c an  s t art  to  t o g gl e  a fte r D R S T _ n  i s  de - a s s e rte d.

N O T E  2 T h e  C KD  w i l l  n o t b e  o p e ra ti o na l  un ti l  a fte r tC KD O P  r e g a rd l e s s  i f i np u t D C K0 _ [ B : A ]  i s  to gg l i n g .

N O T E  3 Q C K ma y  t o g gl e  d uri ng  t C KD O P  i f D C K0 _ [ B : A ]  are  to gg l i ng .

N O T E  4 T h e  o ut p u t c l o c k s  m u s t b e  s ta b l e  b y the  ne x t D C K0 _[ B : A ]  ri s i ng  e d ge  a ft e r  t S TA B  m a x .

N O T E  5 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .  

N O T E  6 I n  th e  d i a gra m  D C K0 _A s ta rts  b e fo re  D C K 0 _B ,  b u t e i t he r c l o c k  m a y s ta rt t o g g l i n g fi rs t.

4 . 4    C l o c k S t o p  O p e r a t io n  

To  s u p p o r t S 3  P o w e r M a na g e m e n t mo d e  o r a ny  o t h e r o p e ra ti o n th at  a l l o w s  o u tp u t c l o c ks  t o  fl o at ,  th e  C KD  s u p p o rt s

a C l o c k S t o p p e d p o w e r do w n  mo d e  fo r S i n g l e  an d  D u al  P L L M o d e s .  Wh e n  i np u t s  D C K_t a n d D C K_c  ar e  b e i n g  h e l d

L O W fo r at  l e a s t  t D L O W  M i n  th e  d e v i c e  s to p s  P L L o p e ra t i o n  a nd  e n te rs  l o w - p o w e r s t at i c  s t an d b y  o p e ra ti o n  b u t

S i de b an d  B u s  m u s t b e  o p e rat i o n al .  
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4 . 4 . 1    P L L B y p a s s  M o d e  C l o c k S t o p p e d  E v e n t

Wh e n  th e  C KD  i s  i n  P L L B y p as s  mo d e ,  i t w i l l  re m ai n  i n h i g h  p o w e re d s t at e  d u ri n g  c l o c k s to p  e v e n t .

N o te :  E a c h  C l o c k p a th  w o r ks  i n de p e nd e n tl y,  i n p u t to  c o r re s p o n d i n g  o u tp u t .  

F i gu re  9  —  P L L B y p a s s  M o d e  d u r i n g  C l o c k S t o p  E v e n t

4 . 4 . 2    S i n g l e  P L L M o d e  C l o c k S t o p  P o w e r D o w n

To  e n t e r C l o c k S t o p p e d  P o w e r  D o w n mo d e  t h e  h o s t w i l l  s t o p  d ri v i ng  ( fl o a t)  D C K0 _A _t  an d  D C K0 _A _c .  S i n c e  D C K

i s  O D T  te rmi na te d  t o  V S S  th e  C KD  r e c e i v e r w i l l  s e e  b o th  D C K 0 _A _t  a n d D C K0 _A _c  at  a  l o g i c  L O W b e l o w

V i l S ta ti c _ D C .  T hi s  c o n d i t i o n  s h o u l d  b e  i n t e r p r e t e d  as  c l o c k s t o p  p o w e r- d o w n  mo d e . To  av o i d  c l o c k g l i tc h e s  d u ri n g

c l o c k p o w e r do w n ,  t h e  V S S  te r mi n at i o n  o n D C K_t/  D C K_c  s i gn a l s  w i l l  p ul l  t h e  i np u t  c l o c k s i g n al s  b e l o w  V I L S t a ti c

th re s h o l d . T he  C KD  i s  n o w  i n  C l o c k S to p p e d  P o w e r D o w n  mo d e .  T h e  D C K0 _A _t a nd  D C K0 _A _c  re m ai n  a c t i ve

i n p u t c i rc u i ts  w h i c h  ar e  re qu i re d  t o  d e te c t  t h e  w a ke  u p  re q u e s t  fro m th e  h o s t .

To  E x i t c l o c k s t o p  p o w e r d o w n ,  a  fre qu e n c y  an d p h a s e  a c c u ra te  i n p u t c l o c k s i g n al  mu s t  b e  a p p l i e d.  T h e  o u tp u t  c l o c ks

mu s t  b e  s t ab l e  b y  th e  n e x t  D C K0  ri s i n g  e d g e  a fte r t S TA B  max .

F ig u r e  1 0  — S i n g le  P L L M o d e  C l o c k  S t o p  P o w e r  D o w n

N O T E  1 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .

N O T E  2 T h e  o ut p u t c l o c k s  m u s t b e  s ta b l e  b y the  ne x t D C K0 _A ri s i n g e dg e  a fte r t S TA B  m a x.
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4 . 4 . 3    D u a l  P L L M o d e  C l o c k S t o p  P o w e r D o w n

To  e nt e r C KD  C l o c k S t o p p e d P o w e r D o w n  mo d e ,  th e  h o s t  w i l l  s to p  d ri v i n g ( fl o at )  D C K0 _[ B : A ] _t  an d

D C K0 _[ B : A ] _c .  S i n c e  D C K  i s  O D T  t e r mi n at e d  t o  V S S  th e  C KD  re c e i v e r w i l l  s e e  b o th  i n p u t  c l o c k p ai rs

D C K0 _[ B : A ] _t  an d  D C K0 _[ B : A ] _c  a t a  l o g i c  L O W.  T hi s  c o nd i ti o n  s h o u l d  b e  i n te rp r e te d  as  c l o c k s to p  p o w e r- d o w n

mo de . To  a v o i d c l o c k gl i tc he s  d u ri n g  c l o c k p o w e r d o w n ,  t h e  V S S  te rmi na t i o n  o n  D C K0 _[ B : A ] _t /  D C K0 _[ B : A ] _c

s i gn a l s  w i l l  p u l l  th e  i np u t  c l o c k s i g na l s  b e l o w  V I L S ta ti c  t h re s h o l d. T h e  C KD  i s  n o w  i n  C l o c k S t o p p e d  P o w e r  D o w n

mo de .  T h e  D C K0 _[ B : A ] _t an d D C K0 _[ B : A ] _c  re ma i n  ac ti v e  i n p u t c i r c ui t s  w h i c h  ar e  re q ui re d  to  d e t e c t t he  w ake  u p

re q u e s t  fr o m th e  h o s t .

To  E x i t c l o c k s t o p  p o w e r d o w n  w ake  u p  th e  C KD  a fte r  e n te ri n g  C l o c k S t o p p e d P o w e r D o w n ,  a  fre q u e n c y  a nd  p h as e

ac c u rat e  i np u t  c l o c k s i g na l  mu s t  b e  a p p l i e d  to  e i th e r D C K0 _A o r D C K0 _B .  T h e  o ut p u t c l o c ks  mu s t  b e  s t ab l e  b y t he

n e x t D C K ri s i n g  e d g e  afte r t S TA B  ma x.

F i g u r e  1 1  —  D u al  P L L M o d e  C lo c k S t o p  P o w e r  D o w n

N O T E  1 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .
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4 . 5    F r e q u e n c y  C h a n g e  

4 . 5 . 1    P L L B y p a s s  M o d e  F re q u e n c y  C h a n g e

T h e  h o s t  c a n  c h an g e  i n p ut  fr e q u e n c y  i f d e s i re d a ft e r a  C l o c k S t o p  e v e n t .  O n c e  th e  ho s t  c ha n ge s  t he  fr e q u e n c y o n  t he

i n p u t D C K c l o c ks  t he  C KD  w i l l  b e  re qu i re d to  dr i v e  s ta b l e  o u tp u t Q C K c l o c ks  w i th i n t s t ao ff_P L L _B Y P .

F i gu re  1 2  —  S ta b i l iz at i o n  T im e  fo r  F r e q u e n c y  C h a n g e  fo r P L L B yp as s  M o d e

4 . 5 . 2    S i n g l e  P L L M o d e  F r e q u e n c y  C h a n g e

T h e  h o s t c an  c h an g e  i n p u t fre q u e nc y  i f de s i re d  a ft e r  a C l o c k S t o p  P o w e r D o w n  e ve n t.  O n c e  th e  h o s t c h an g e s  t he

fre q u e n c y  o n  th e  i n c o m i n g  D C K c l o c k,  th e  C KD  w i l l  re - l o c k to  ne w  fre qu e n c y  a n d w i l l  b e  re q u i re d  t o  d ri v e  a s ta b l e

o ut p u t c l o c ks  Q C K w i t h i n  tS TA B .  

F i g u re  1 3  —  S t ab i l iz a ti o n  T im e  fo r F r e q u e n c y  C h a n g e  fo r S i n gl e  P L L M o d e

N O T E  1 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .

t A t

D C K[ 1 : 0 ] _A _t ,

D C K[ 1 : 0 ] _A _c

C
t

D R S T _n
H I G H

V D D
H I G H

T e rm i n a t i o n

D C K

B

T e rm i n a t i o n  O n

Q C K [ 1 : 0 ] _B _t ,

Q C K [ 1 : 0 ] _B _c

s t a o ff_P L L _B YP
t

D C K[ 1 : 0 ] _B _t ,

D C K[ 1 : 0 ] _B _c

Q C K [ 1 : 0 ] _A_t ,

Q C K [ 1 : 0 ] _A_c

s t a o ff_P L L _B Y P
t

F re q u e n c y  1
F re q u e n c y  2

t A tB

D C K 0 _A_t ,

D C K 0 _A_c

Q C K[ 1 : 0 ] _[ B : A] _t

Q C K[ 1 : 0 ] _[ B : A] _c

D
t

D R S T _n H I G H

S T A B
t

V D D H I G H

E
t

T e rm i n a t i o n

D C K

Ct

B o t h  D C K _t  a n d  D C K _c  L O W

F l o a t  H I - Z

F re q u e n c y  1 F re q u e n c y  2

T e rm i n a t i o n  O n

Q O F Ft

D L O Wt
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4 . 5 . 3    D u a l  P L L M o d e  F re q u e n c y  C h a n g e

F ig u r e  1 4  — S t a b i li z a t i o n  T i m e  fo r  F re q u e n c y  C h a n g e  fo r  D u al  P L L M o d e

N O T E  1 D u ri n g tS TA B  w h i l e  the  P L L  i s  l o c k i n g,  Q C K o u tp u t s ta te s  are  “ D o n ’ t C ar e ” .

4 . 6    Z Q  C a l i b r a t i o n

Z Q  C a l i b rat i o n  c al i b r a te s  t h e  o u t p u t  d ri v e r an d  i n p u t  t e rmi n at i o n  i mp e d an c e  a c ro s s  p ro c e s s ,  t e m p e rat u r e ,  an d

v o l t ag e .  S i n c e  th e  C KD  w i l l  n o t  re c e i v e  th e  Z Q c a l  o r Z Q l at c h  c o m ma nd s  t h e  d e v i c e  w i l l  n e e d  t o  s e l f- c a l i b ra t e  i n  t he

b ac kg r o u n d w h i l e  th e  c l o c ks  are  c o n t i n u o u s l y  run n i ng .  A l l  s p e c i fi c at i o n s  mu s t  b e  me t d u ri n g  Z Q C A L .

To  u s e  th e  Z Q  c al i b ra ti o n fu n c t i o n ,  a 2 4 0  Ω  o r 4 8 0  Ω  ±  1 %  t o l e ran c e  e xt e r n a l  r e s i s to r mu s t  b e  c o nn e c t e d  b e t w e e n  t he

Z Q  p i n  a n d V S S .  F o r m o re  d e ta i l s  s e e  S e c t i o n 1 2 . 2 . 1 ,  “ S e ri al  A d d re s s  o f C KD  D e v i c e , ”  

4 . 7    M a n u fa c t u r i n g  I D

RW 4 0  ~ RW4 E  a re  Re ad  o n l y  c o n t ro l  w o rd s  i n t h e  D D R5 C KD 0 1  c o n t ai n  de ta i l e d  C KD  man u fac t uri n g i n fo rm at i o n

p ro v i de d  b y  C KD  v e n d o r.  T h i s  i n fo rm at i o n  i s  p ro g ra mme d  i n  O T P.  T h e  p u rp o s e  i s  fo r i m p ro v e d ma n ufa c t u ri n g

l o g i s ti c s  ma n ag e m e n t  an d  n o t  me an t  to  b e  u s e d b y  ho s t  p l at fo rm  to  c o n tro l  n o rm al  o p e rat i o n .  T he s e  r e g i s te rs  m us t b e

ac c e s s i b l e  d u ri n g  ru n  t i m e .

4 . 8    S i d e b a n d  

F o r  a l l  c o n fi gu ra ti o n  re gi s t e rs ,  th e  D D R5 C KD 0 1  s up p o rts  re g i s t e r c o n t ro l  w o rd a c c e s s  me c h an i s ms  t h ro u g h

S i d e b an d  B u s  C h an n e l  c o m ma nd s .  T h e  c o nfi g u ra t i o n  re g i s te rs  are  a c c e s s i b l e  to  b e  w ri tt e n  o r re ad b y  s o ftw a re  fro m

th e  S i d e b an d  B us  ho s t  a t a n y t i me  th e  C KD  i s  p o w e re d  o n,  i n d e p e n d e n t o f i n p u t  c l o c k o r re s e t .  D e ta i l s  i n C h a p t e r 1 2 ,

“ S i d e b a nd I nt e r fa c e , ” .

t A t

D C K 0 _A_t ,

D C K 0 _A_c

C
t

D R S T _n
H I G H

V D D
H I G H

T e rm i n a t i o n

D C K

B

T e rm i n a t i o n  O n

B o t h  D C K _t  a n d  D C K_c  L O W

Q C K [ 1 : 0 ] _B _t ,

Q C K [ 1 : 0 ] _B _c
Q C K  F L O AT

S T AB

Q O F F

t

t

D C K 0 _B _t ,

D C K 0 _B _c
B o t h  D C K _t  a n d  D C K_c  L O W

Q C K [ 1 : 0 ] _A_t ,

Q C K [ 1 : 0 ] _A_c
Q C K  F L O AT

Q O F F
t

D L O Wt

F re q u e n c y  1 F re q u e n c y  2

S T ABt
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5  C o n t ro l  Wo r d s

T h e  D D R5 C KD 0 1  d e v i c e  fe at u re s  a  s e t  o f 8 - b i t c o n t ro l  w o rd s ,  w hi c h  al l o w  t h e  o p t i mi z at i o n  o f t h e  d e v i c e  p ro p e rt i e s

fo r d i ffe re n t  ra w  c a r d de s i g n s .  T h e  d i ffe re n t  c o nt ro l  w o r ds  an d  s e t t i n g s  are  d e s c ri b e d  b e l o w.  A n y  c h an g e  t o  t h e s e

c o n tro l  w o rd s  r e q ui re  s o me  t i m e  fo r t h e  d e v i c e  to  s e t t l e .

C KD  C o n tro l  Wo rd  at t ri b u te s  c an  b e :

•   Re s e rv e d1

•   Re a d  O n l y

•   Wri t e  O n l y

•   RD / WR

•   O n e  Ti me  P r o g ram mab l e

•   S t i c ky  -  C l e a re d  b y  p o w e r c y c l e  n o t Re s e t

5 . 1    C o n tro l  Wo r d  D e c o d i n g  

T h e  p o w e r- o n  d e fa ul t  s t at e  o f a l l  c o n tro l  w o rds  i s  ‘ 0 ’ u nl e s s  s p e c i fi e d o th e rw i s e .  A l l  C o n t r o l  w o r d s  a r e  s t ic ky

c l e a r e d  b y  p o w e r  c y c l e  n o t  D RS T _n .  C y c l i n g  th e  d e v i c e  i n  a nd  o ut  o f l o w - p o w e r mo d e  w i l l  n o t al t e r t h e  c o n t ro l

w o rd s e t t i n g s .  

1 . Re s e rve d  c o n tro l  b i t s  ma y n o t  b e  p h ys i c al l y  i mp l e me n te d a n d  th e y  s h a l l  b e  w ri tt e n  t o  z e ro  t o  e n s u re  fo r w ard

c o mp a ti b i l i ty .

Ta b l e  4  —  C K D  C o n t r o l Wo r d  S p a c e

A d d re s s S i ze  ( b y t e s ) S p ac e D e s c r ip ti o n

0 0 h  t o  5 F h 9 6 J E D E C 9 6  a d dr e s s e d  re g i s te rs

6 0 h  t o  F F h 1 6 0 Ve n do r S p e c i fi c 1 6 0  ad d re s s e d  re g i s te rs
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5 . 1 . 1    C o n t ro l  Wo r d  D e c o d i n g   

C o n t ro l  Wo rd  N am i n g  C o n ve n ti o n :

RWy y [ z : z ]

y y =  RW N u mb e r

z  =  O P

Tab le  5  — C o n t r o l Wo r d  D e c o d i n g

Re g is te r 

C o n tro l Wo r d
M RA [ 7 : 0 ]  H E X M e an in g

RW0 0 0 x 0 0 C o n fi g ur at i o n

RW0 1 0 x 0 1 O u tp u t D e l a y  C o n tro l  E na b l e

RW0 2 0 x 0 2 Q C K S i gn a l s  D r i ve r C h ara c te ri s t i c s

RW0 3 0 x 0 3 Q C K O u tp ut D i ffe r e n ti al  S l e w  Ra te

RW0 4 0 x 0 4 O u tp u t D e l a y  Ra n ge  fo r Q C K0 _A _ t an d  Q C K0 _A _c

RW0 5 0 x 0 5 O u tp u t D e l a y  Ra n ge  fo r Q C K1 _A _ t an d  Q C K1 _A _c

RW0 6 0 x 0 6 O u tp u t D e l a y  Ra n ge  fo r Q C K0 _B _t a nd  Q C K 0 _ B _ c

RW0 7 0 x 0 7 O u tp u t D e l a y  Ra n ge  fo r Q C K1 _B _t a nd  Q C K 1 _ B _ c

RW0 8 0 x 0 8 Re s e rv e d

RW0 9  - RW 2 7 0 x0 9  -  0 x 2 7 Re s e rv e d

RW2 8 0 x 2 8 I 2 C  a n d I 3 C  B a s i c  E rro r S t a tus

RW2 9 0 x 2 9 I 2 C  a n d I 3 C  B a s i c  C l e ar E rro r S ta tu s

RW 2 A - RW3 F 0 x 2 A - 0 x3 F Re s e rv e d

RW4 0 0 x 4 0 D a te  C o d e  B y te  0

RW4 1 0 x 4 1 D a te  C o d e  B y te  1

RW4 2 0 x 4 2 D a te  C o d e  B y te  2

RW4 3 0 x 4 3 Ven d o r S p e c i fi c  U n i q u e  U ni t C o d e  B y te  0

RW4 4 0 x 4 4 Ven d o r S p e c i fi c  U n i q u e  U ni t C o d e  B y te  1

RW4 5 0 x 4 5 Ven d o r S p e c i fi c  U n i q u e  U ni t C o d e  B y te  2

RW4 6 0 x 4 6 Ven d o r S p e c i fi c  U n i q u e  U ni t C o d e  B y te  3

RW4 7 0 x 4 7 Ven d o r S p e c i fi c  U n i q u e  U ni t C o d e  B y te  4

RW4 8 0 x 4 8 Ven d o r S p e c i fi c  U n i q u e  U ni t C o d e  B y te  5

RW4 9 0 x 4 9 Ven d o r S p e c i fi c  U n i q u e  U ni t C o d e  B y te  6

RW 4 A 0 x 4 A Ven d o r I D  B y te  0

RW 4 B 0 x 4 B Ven d o r I D  B y te  1

RW 4 C 0 x 4 C D e v i c e  I D  B yt e  0

RW 4 D 0 x 4 D D e v i c e  I D  B yt e  1

RW 4 E 0 x 4 E Ve n d o r Re vi s i o n I D

RW 4 F ~ RW5 F 0 x4 F ~ 0 x 5 F Re s e rv e d
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5 . 2    C o n fi g u r a t i o n  C o n tr o l  Wo r d

5 . 2 . 1    RW0 0  -  C KD  C o n fi g u r a t i o n  C o n tr o l Wo r d   

Ta b l e  6  —  RW0 0 :  C K D  C o n fi gu r a t io n  C o n t ro l  Wo r d  

S e t tin g

D e fi n i ti o n E n c o d i n gO P

7

O P

6

O P

5

O P

4

O P

3

O P

2

O P

1

O P

0

x x x x x x 0 0 P L L M o d e B yp a s s  M o d e  ( d e fau l t )

x x x x x x 0 1 S i n g l e  P L L m o de 1

x x x x x x 1 0 D u a l  P L L  m o d e

x x x x x x 1 1 R e s e rv e d

x x x x 0 0 x x I C T I n p u t C l o c k  Te rm i n at i o n  S e tti ng s 8 0  Ω  ( d e fau l t )

x x x x 0 1 x x 6 0  Ω

x x x x 1 0 x x 1 2 0  Ω

x x x x 1 1 x x D i s ab l e d 2

x x x 0 x x x x C H A 

D i s ab l e  Q C K0 _ A _t/Q C K0 _ A _ c  c l o c k3

Q C K0 _ A _ t/Q C K0 _A _c  c l o c k  e n a b l e d

x x x 1 x x x x Q C K0 _ A _t/Q C K0 _ A _ c  c l o c k  d i s a b l e d

x x 0 x x x x x C H A

D i s ab l e  Q C K1 _ A _ t/Q C K1 _A _c  c l o c k3

Q C K1 _ A _ t/Q C K1 _A _c  c l o c k  e n a b l e d

x x 1 x x x x x Q C K1 _ A _t/Q C K1 _ A _ c  c l o c k  d i s a b l e d

x 0 x x x x x x C H B  

D i s ab l e  Q C K0 _ B _t/ Q C K0 _B _ c  c l o c k3

Q C K0 _ B _t/Q C K0 _ B _ c  c l o c k e n a b l e d

x 1 x x x x x x Q C K0 _ B _ t/Q C K0 _B _ c  c l o c k di s a b l e d

0 x x x x x x x C H B  

D i s ab l e  Q C K1 _ B _t/ Q C K1 _B _ c  c l o c k3

Q C K1 _ B _t/Q C K1 _ B _ c  c l o c k e n a b l e d

1 x x x x x x x Q C K1 _ B _ t/Q C K1 _B _ c  c l o c k di s a b l e d

N O T E  1     O n l y  P L L 0  i s  fun c ti o n a l  a n d P L L _1  i s  d i s a b l e d  t o  s av e  p o w e r.

N O T E  2     T h i s  i s  fo r Te s t i n g p u rp o s e  o n l y.  

N O T E  3     O u tp ut  c l o c k s  m a y  b e  i n di vi du a l l y  tu rn e d o n  o r o ff to  c o ns e rv e  p o w e r.  T he  s y s te m  m u s t re a d  th e  m o du l e  S P D  to  
d e t e rm i ne  w h i c h  c l o c k o u tp u ts  a re  u s e d b y  th e  m o du l e .  I n  P L L m o de ,  th e  P L L re m a i n s  l o c ke d  o n  D C K0 _ t/D C K0 _ c  
u nl e s s  t he  s y s te m  s t o p s  th e  c l o c k i n p u ts  to  th e  D D R5 C KD 0 1  to  e nt e r th e  l o we s t p o w e r  m o d e .
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5 . 3    Q C K O u tp u t  Re g i s te r  C o n t ro l  Wo r d s

5 . 3 . 1    RW0 1 -  O u t p u t  D e l a y  C o n t ro l  E n a b l e  C o n tr o l  Wo r d   

F o r  de t ai l s  o n  C KD  o u t p ut  d ri ve r s t re n g t hs  i n th i s  s e c ti o n,  s e e  T a b l e 4 6 ,  “ O u t p u t  Ro n  D ri ve , ” .

5 . 3 . 2    RW0 2  -  Q C K S i g n a l s  D r i v e r C h a r a c t e r i s t i c s  C o n t ro l  Wo r d   

Ta b l e  7  — RW 0 1 :  O u t p u t  D e la y  C o n t r o l E n ab le  C o n t r o l  Wo r d

S e t tin g

D e fi n i ti o n E n c o d i n gO P

7

O P

6

O P

5

O P

4

O P

3

O P

2

O P

1

O P

0

x x x x x x x 0 C H A 

Q C K 0 _ A _t/Q C K0 _ A _c  O ut p u t D e l ay

D i s ab l e d  ( z e ro  de l a y )

x x x x x x x 1 E na b l e d1

x x x x x x 0 x C H A

Q C K 1 _ A _t/Q C K1 _ A _c  O ut p u t D e l ay

D i s ab l e d   ( z e ro  d e l a y)

x x x x x x 1 x E na b l e d2

x x x x x 0 x x C H B  

Q C K 0 _ B _ t/Q C K0 _B _ c  O u tp ut D e l a y

D i s ab l e d   ( z e ro  d e l a y)

x x x x x 1 x x E na b l e d3

x x x x 0 x x x C H B  

Q C K 1 _ B _ t/Q C K1 _B _ c  O u tp ut D e l a y

D i s ab l e d   ( z e ro  d e l a y)

x x x x 1 x x x E na b l e d4

x x x 0 x x x x Re s e rv e d Re s e rv e d

x x x 1 x x x x Re s e rv e d

x x 0 x x x x x Re s e rv e d Re s e rv e d

x x 1 x x x x x Re s e rv e d

x 0 x x x x x x Re s e rv e d Re s e rv e d

x 1 x x x x x x Re s e rv e d

0 x x x x x x x Re s e rv e d Re s e rv e d

1 x x x x x x x Re s e rv e d

N O T E  1     O n l y va l i d fo r  P L L M o de ,  e n a b l e d o u tp ut  d e l a y fe a tu re  ra n g e  de fi n e d  i n  RW0 4

N O T E  2     O n l y va l i d fo r  P L L M o de ,  e n a b l e d o u tp ut  d e l a y fe a tu re  ra n g e  de fi n e d  i n  RW0 5

N O T E  3     O n l y va l i d fo r  P L L M o de ,  e n a b l e d o u tp ut  d e l a y fe a tu re  ra n g e  de fi n e d  i n  RW0 6

N O T E  4     O n l y va l i d fo r  P L L M o de ,  e n a b l e d o u tp ut  d e l a y fe a tu re  ra n g e  de fi n e d  i n  RW0 7

Ta b l e  8  — RW0 2 :  Q C K S ig n a l s  D r iv e r C h a r a c te r i s t i c s  C o n t ro l  Wo r d  

S e t tin g

D e fi n i ti o n E n c o d i n gO P

7

O P

6

O P

5

O P

4

O P

3

O P

2

O P

1

O P

0

x x x x x x 0 0 C H A 

Q C K 0 _ A _ t/Q C K0 _A _c

L i g ht D ri v e  ( D e fa ul t)  

x x x x x x 0 1 M o de ra te  D ri ve  

x x x x x x 1 0 S tro ng  D r i ve  

x x x x x x 1 1 We a k D ri v e  

x x x x 0 0 x x C H A

Q C K 1 _ A _ t/Q C K1 _A _c

L i g ht D ri v e  ( D e fa ul t)  

x x x x 0 1 x x M o de ra te  D ri ve  

x x x x 1 0 x x S tro ng  D r i ve  

x x x x 1 1 x x We a k D ri v e  

x x 0 0 x x x x C H B  

Q C K 0 _B _t/Q C K0 _ B _ c

L i g ht D ri v e  ( D e fa ul t)  

x x 0 1 x x x x M o de ra te  D ri ve  

x x 1 0 x x x x S tro ng  D r i ve  

x x 1 1 x x x x We a k D ri v e  

0 0 x x x x x x C H B

Q C K 1 _B _t/Q C K1 _ B _c

L i g ht D ri v e  ( D e fa ul t)  

0 1 x x x x x x M o de ra te  D ri ve  

1 0 x x x x x x S tro ng  D r i ve  

1 1 x x x x x x We a k D ri v e  
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5 . 3 . 3    RW0 3  -  Q C K O u t p u t  D iffe re n t i a l  S l e w  Ra te  C o n tr o l  Wo r d

 T h e  C KD  w i l l  s u p p o rt  o u t p ut  s l e w  rat e  c o n t ro l  p e r c h a n ne l ,  a s  de s c ri b e d  i n  t h e  fo l l o w i n g c o n t ro l  w o r d.  

Ta b le  9  —  RW 0 3  -  Q C K O u t p u t  D i ffe r e n t ia l S l e w  Rat e  C o n t r o l Wo r d
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D i ffe re nt i a l  S l e w  R at e  S e tt i ng
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D i ffe re nt i a l  S l e w  R at e  S e tt i ng
1

M o de ra te  

x x 0 1 x x x x F a s t 

x x 1 0 x x x x Re s e rv e d 

x x 1 1 x x x x Re s e rv e d
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N O T E  1     S l e w  R at e  C o nt ro l  e nc o di ng s  o f M o de ra te ,  an d  F a s t a p p l y  to  a l l  dr i ve r s tre ng th  s e tt i ng s .  T he  b a s e  ra ng e  v al ue s  s p e c i fi e d  
i n  Ta b l e 4 4  a re  a p p l i c a b l e  fo r  o nl y  R o n  =  S tro n g D ri v e ,  V D D  =  1 . 1  V,  a n d 2 5  ° C .  S l e w  rat e s  w i l l  b e  l e s s  fo r o th e r Ro n  

va l u e s .  T h e  O u tp ut  s l e w  ra te  i s  v e ri fi e d  b y de s i g n  a nd  c h a ra c t e r i z at i o n,  a nd  m a y  n o t  b e  s ub j e c t t o  p ro d uc ti o n  t e s t .    
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