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16M x 16 bit DDRII Synchronous DRAM (SDRAM) 
 Advanced (Rev. 1.0, Ma / 201 )
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Overview
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Table . Speed Grade Information 

 Clock Frequency CAS Latency tRCD (ns) tRP (ns) 
   5 5 5 

Table . Ordering Information 

Part Number           Package 
C 5 C C   °C  5°C   
C 5   

C   Commercial temperature    I: indicates Industrial temperature 
 N:  ROHS compliant      

  
     °C  5°C
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Figure 1. Ball Assignment (FBGA Top View) 
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Figure 2. Block Diagram
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Figure 3. State Diagram
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Ball Descriptions 
Table 3. Ball Descriptions 

Symbol Type Description

C  C   Differential Clock: C  C             
        C      C    

       C   C     

C   Clock Enable: C        C    C   
              

              C    
                 
     

   Bank Address:             
     

  Address Inputs:          
           

 

C   Chip Select: C           
      C     C    

              
  

  Row Address Strobe:          
  C               C   

   C     C      C    
             

             
                  

               
       

C Column Address Strobe:  C        
               

  C      C        C    
        C        

         

  Write Enable:            
  C             C   

   C             
      

 

 

 

  

 

Bidirectional Data Strobe:           
                

       5          
               

               
       

 

 

 Data Input Mask:               
     5  

  5   
 

Data I/O:    

  On Die Termination:           
              
      

 Power Supply:  ±  
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 Ground

  DLL Power Supply:  ±

  DLL Ground

 DQ Power:  ±  

 DQ Ground 

 Reference Voltage for Inputs: 5  

C  No Connect:       
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Operation Mode 
          

Table 4. Truth Table (Note (1), (2))

Command State CKEn-1 CKEn DM BA0,1 A10 A0-9, 11-12 CS# RAS# CAS# WE# 

     
  
   

    

              
              

      C  
 

   

    
            

      C  
 

   

    

            

               

            
            

             
            

             

         
    

    

          
    

    

           
    

    

               
   5             

NOTE 1:    C      
NOTE 2: C          
NOTE 3: C              
NOTE 4:          
NOTE 5:         
NOTE 6:        
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Functional Description 
                  

                    
                  

                     
                   

                  
                

          

! Power-up and Initialization 
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! Mode Register Set (MRS) 
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Table 5. Mode Register Bitmap 
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! Extended Mode Register Set (EMRS) 

 EMR(1)

                 
                 

                 
     C   C            

               C      
                  

                 
                 

                    
5                  C  

       

 DLL Enable/Disable

                  
                

                  
                  

                   
       C  C

Table 6. Extended Mode Register EMR (1) Bitmap 
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     C       C    

       
          
     5    
     5    
     5

   C  C   
 

  
 C     C  C      

       
       
     
   C  C  5     

    
       

        
          

      
     5 

    
    

NOTE 1:              
NOTE 2:     C             
NOTE 3:                   
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 EMR(2)

                
                  

           C   C     
                     

    C               
                  
                

             

Table 7. Extended Mode Register EMR (2) Bitmap 

         5        

    CC     

      
  
      

     CC   
     
     
   
   

NOTE 1:                       
            

NOTE 2:                5    

                 
          5      

NOTE 3: CC  C  C          CC      
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 EMR(3)

                 
              

Table 8. Extended Mode Register EMR (3) Bitmap 

         5        

    

NOTE 1:                         
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! Off-chip drive (OCD) impedance adjustment 

                
        C           

       C         
        

Figure 4. OCD impedance adjustment sequence 

Start

EMRS:OCD calibration mode exit

EMRS:Drive(1)

DQ &DQS HIGH;DQS# LOW

Test

EMRS:OCD calibration mode exit

EMRS:Enter Adjust Mode

BL=4 code input to  all DQs 
Inc, Dec, or NOP

EMRS:OCD calibration mode exit

EMRS:Drive(0)

DQ &DQS LOW;DQS# HIGH

Test

EMRS:OCD calibration mode exit

EMRS:Enter Adjust Mode

BL=4 code input to  all DQs 
Inc, Dec, or NOP

EMRS:OCD calibration mode exit

End

EMRS:OCD calibration mode exit

ALL OK

 Before entering OCD impedance adjustment,  all MR should be programmed and 

ODT should be carefully controlled depending on system environment

ALL OK
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 Extended mode register for OCD impedance adjustment

C                  
                     
                     
               C      

              
     C          C  

                  C   
      C       C     

     C            
       C          

       

Table 9. OCD drive mode program

A9 A8 A7 operation

   C     
           
           
     
   C    

 OCD impedance adjust

                 
                       
    C                

                        
           C        

           
                  
                   

          

Table 10. OCD adjust mode program 

4bit burst code inputs to all DQs Operation

DT0 DT1 DT2 DT3 Pull-up driver strength Pull-down driver strength

     
        
        
        
        
           
           
           
           

 C   
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! ODT (On Die Termination) 

                   
                 

                
        

      C              
  

Figure 5. Functional representation of ODT 

 
 

        
             

          

Table 11. ODT DC Electrical Characteristics 

Parameter/Condition Symbol Min Nom Max Unit Note
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! Bank activate command 

        C      C        
                     

                  
                 

                 
                 C    

                   
          C           

  5                 
                    

               
 C            

! Read and Write access modes 

                    
 C   C                  

                  
            C        

                 
               

                
              

    

! Posted CAS# 

 C                
          C         

             C   C   
                     

           C   C          
    C                 
                     

  C   C             
            

! Burst Mode Operation 
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Table 12. Burst Definition, Addressing Sequence of Sequential and Interleave Mode 

         

 

           
           
           
           

 

        5         5    
       5         5     
          5        5 
         5         5   
    5         5        
   5         5         
      5         5      
     5         5       

! Burst read command 

        C   C          
                   

                       
                     

                      
                  

           C   C   C       
                   
     

                 
                 
                  

                  
                

               
                 

           

! Burst write operation 

        C  C           
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! Write data mask 

                  C   
                  

                 
        

! Precharge operation 

                 
C     C        C           

  C              
                    

Table 13. Bank Selection for Precharge by address bits 

A10 BA1 BA0 Precharged Bank(s)

    
   

   
    

 C  C  

! Burst read operation followed by precharge 

                      
                

                    
                 

                   
                   

                    
                     

! Burst Write operation followed by precharge 

                     
                   

                    
                 

                   
       

! Auto precharge operation 

                    
 C            C       

  C                
                  

      C             
                     

C              C  
                    

 C   C           
              

                   
                

    C            
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! Burst read with auto precharge 

       C            
                   

                     
                  

             
                   

                      
                     
                    

                     
       

                   
 

                 
     C          

! Burst write with auto precharge 

       C            
               

                
        

              
     C          

Table 14. Precharge &Auto Precharge Clariification 

From Command To Command
Minimum Delay between ÒFrom 
CommandÓ to ÒTo CommandÓ Unit Notes

      
C      

        C     

       C    

       C    
      C     

  C    
NOTE 1:     C          
NOTE 2:                 
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! Refresh command 

 C    C                   
                   

                 
                  

     
                    
               
           C         

                
                
             

! Self refresh operation 
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! Power-Down

     C            
         C           
       C               

             
     

                   
      

                 
                       

                 
                   

                     
                  

                
   C  C    C          

                  
  C                   

      C             
       C           

                 
C           C       

! Asynchronous CKE LOW Event 

  C                C  
                

                
            C         
            

! Input clock frequency change during precharge power down

               
          C            

     C             
                

        C           
                 

                  
               C     

                    
 

! No operation command 

   C                    
     C             

      C     C      C  
              C       

             

! Deselect command 

  C          C   C   
 C              C       
 

256M DDR2 -AS4C16M16D2

Confidential - 24/66 - Rev.1.0 May  2015



Table 15. Absolute Maximum DC Ratings

Symbol Parameter Values Unit Note

             
        5     
        5     

          5     
   55  C  

NOTE1:                
                   

                
         

NOTE2:              
NOTE3:          5           
NOTE4:             

Table 16. Operating Temperature Condition 

Symbol Parameter Values Unit Note

 
C   5 C  

  5 C   
NOTE1:               
NOTE2:               

                   
             

   5 C         5 °C   
C C  C        5 °C    

                  
       

Table 17. Recommended DC Operating Conditions (SSTL_1.8) 

Symbol Parameter Min. Typ. Max. Unit Note

         
          5 
           5 

       5   5      

            

NOTE1:                
          

NOTE2:                    
         5            

    
NOTE3:               
NOTE4:           
NOTE5:         C          
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