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Features 
• VDD : 2.5V ± 0.2V, VDDQ :  
   2.5V ± 0.2V for DDR266, 333 
• VDD : 2.6V ± 0.1V, VDDQ :  
   2.6V ± 0.1V for DDR400 
• Double-data-rate architecture;  
   two data transfers per clock cycle 
• Bidirectional data strobe [DQ] (x4) 
• Differential clock inputs(CK and CK) 
• DLL aligns DQ and DQS transition with CK transition 
• Programmable Read latency : DDR266(2, 2.5 Clock),  
  DDR333(2.5 Clock), DDR400(3 Clock) 
• Programmable Burst length (2, 4, 8) 
• Programmable Burst type (sequential & interleave) 
• Edge aligned data output, center aligned data input 
• Auto & Self refresh,  
  7.8us refresh interval (8K/64ms refresh) 
• Serial presence detect with EEPROM 
• SSTL_2 Interface 
• 60 ball FBGA 

                                    2GB (x72)     
                                              184-PIN DDR DIMM

D21RB2GZT – 2GB   36 chips 
D27RB2GZT – 2GB   36 chips 
D32RB2GZT – 2GB   36 chips 
 
For the latest data sheet, please visit the Super Talent Technology 
web site: www.supertalent.com 

REGISTERED DDR 
SDRAM DIMM 
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Figure 1:  184-Pin DIMM 
36 chip memory module designs 
 
30.48 mm 

Table 1:  Absolute Maximum Ratings 

 
Note : 
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 
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Table 3:  Pin Configuration    (Front Side / Back Side) 

 
Note: 

1. * : These pins are not used in this module 
2. Pins 111, 158 are NC for 1row module & used for 2row module 
3. Pins 97, 107, 119, 129, 140, 149, 159, 169, 177 : DQS (x4 base module). 

Table 2:  Pin Descriptions 

 
Note: VDDID defines relationship of VDD and VDDQ, and the default status of it is open (VDD = VDDQ) 
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Figure 2:  Functional Block Diagram – 2GB 
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Table 4: Command Truth Table     (V=Valid, X=Don’t Care, H=Logic High, L=Logic Low) 

 
Note : 
1. OP Code : Operand Code. A0 ~ A12 & BA0 ~ BA1 : Program keys. (@EMRS/MRS) 
2. EMRS/ MRS can be issued only at all banks precharge state. A new command can be issued 2 clock cycles after EMRS or MRS. 
3. Auto refresh functions are same as the CBR refresh of DRAM. 
    The automatical precharge without row precharge command is meant by "Auto". 
    Auto/self refresh can be issued only at all banks precharge state. 
4. BA0 ~ BA1 : Bank select addresses. 
    If both BA0 and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
    If BA0 is "High" and BA1 is "Low" at read, write, row active and precharge, bank B is selected. 
    If BA0 is "Low" and BA1 is "High" at read, write, row active and precharge, bank C is selected. 
    If both BA0 and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
5. If A10/AP is "High" at row precharge, BA0 and BA1 are ignored and all banks are selected. 
6. During burst write with auto precharge, new read/write command can not be issued. 
    Another bank read/write command can be issued after the end of burst. 
    New row active of the associated bank can be issued at tRP after the end of burst. 
7. Burst stop command is valid at every burst length. 
8. DM sampled at the rising and falling edges of the DQS and Data-in are masked at the both edges (Write DM latency is 0). 
9. This combination is not defined for any function, which means "No Operation(NOP)" in DDR SDRAM.
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Table 5:  Power & DC Operating Conditions (SSTL_2 In/Out) 
Recommended operating conditions (Voltage referenced to Vss=0V, TA=0 to 70°C) 
 

  
 
Note : 
1. VREF is expected to be equal to 0.5*VDDQ of the transmitting device, and to track variations in the dc level of same.   
    Peak-to peak noise on VREF may not exceed +/-2% of the dc value. 
2. VTT is not applied directly to the device. VTT is a system supply for signal termination resistors, is expected to be set equal  
     to VREF, and must track variations in the DC level of VREF. 
3. VID is the magnitude of the difference between the input level on CK and the input level on CK. 
4. The ratio of the pullup current to the pulldown current is specified for the same temperature and voltage, over the entire  
     temperature and voltage range, for device drain to source voltages from 0.25V to 1.0V.  For a given output, it represents  
     the maximum difference between pullup and pulldown drivers due to process variation.  The full variation in the ratio of  
     the maximum to minimum pullup and pulldown current will not exceed 1.7 for device drain to 
     source voltages from 0.1 to 1.0. 
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Table 6:  AC Operating Conditions 

 
Note : 
1. VID is the magnitude of the difference between the input level on CK and the input on CK. 
2. The value of VIX is expected to equal 0.5*VDDQ of the transmitting device and must track variations in the DC level of   
    the same. 

                                                          
 

Table 7:  Input/Output Capacitance    (TA = 25°C, f = 100MHz) 
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Table 8:  AC Timing Parameters & Specifications 
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Component Notes and System Notes: 
 
11. tHZ and tLZ transitions occur in the same access time windows as valid data transitions. These parameters are not referenced to a specific  
      voltage level but specify when the device output is no longer driving (HZ), or begins driving (LZ). 
12. The maximum limit for this parameter is not a device limit. The device will operate with a greater value for this parameter, but sys tem  
      performance (bus turnaround) will degrade accordingly. 
13. The specific requirement is that DQS be valid (HIGH, LOW, or at some point on a valid transition) on or before this CK edge. A valid  
      transition is defined as monotonic and meeting the input slew rate specifications of the device. when no writes were previ ously in progress  
      on the bus, DQS will be tran sitioning from High- Z to logic LOW. If a previous write was in progress, DQS could be HIGH, LOW, or  
      transitioning from HIGH to LOW at this time, depending on tDQSS. 
14. A maximum of eight AUTO REFRESH commands can be posted to any given DDR SDRAM device. 
15. For command/address input slew rate ≥ 1.0 V/ns 
16. For command/address input slew rate ≥ 0.5 V/ns and < 1.0 V/ns 
17. For CK & CK slew rate ≥ 1.0 V/ns 
18. These parameters guarantee device timing, but they are not necessarily tested on each device. They may be guaranteed by device design or  
      tester correlation. 
19. Slew Rate is measured between VOH(ac) and VOL(ac). 
20. Min (tCL, tCH) refers to the smaller of the actual clock low time and the actual clock high time as provided to the device (i.e. this value  
      can be greater than the minimum specification limits for tCL and tCH).....For example, tCL and tCH are = 50% of the period, less the half  
      period jitter (tJIT(HP)) of the clock source, and less the half period jitter due to crosstalk (tJIT(crosstalk)) into the clock traces. 
21. tQH = tHP - tQHS, where:  tHP = minimum half clock period for any given cycle and is defined by clock high or clock low (tCH, tCL).  
      tQHS accounts for 1) The pulse duration distortion of on-chip clock circuits; and 2) The worst case push-out of DQS on one transition  
      followed by the worst case pull-in of DQ on the next transition,  both of which are, separately, due to data pin skew and output pattern  
      effects, and p channel to n-channel variation of the output drivers. 
22. tDQSQ - Consists of data pin skew and output pattern effects, and p-channel to n-channel variation of the output drivers for any given  
      cycle. 
23. tDAL = (tWR/tCK) + (tRP/tCK) For each of the terms, if not already an integer, round to the next highest integer. Example: For DDR266B  
      at CL=2.5 and tCK=7.5ns tDAL = (15 ns / 7.5 ns) + (20 ns/ 7.5ns) = (2) + (3) tDAL = 5 clocks 
  j.  A derating factor will be used to increase tDS and tDH in the case where DQ, DM, and DQS slew rates differ.  Input slew rate is based on  
      the larger of AC-AC delta rise, fall rate and DC-DC delta rise, Input slew rate is based on the lesser of the slew rates determined by either 
      VIH(AC) to VIL(AC) or VIH(DC) to VIL(DC), similarly for rising transitions. The delta rise/fall rate is calculated as: {1/(Slew Rate1)} –  
      {1/(Slew Rate2)}  For example : If Slew Rate 1 is 0.5 V/ns and slew Rate 2 is 0.4 V/ns, then the delta rise, fall rate is - 0.5ns/V .   
      This would result in the need for an increase in tDS and tDH of 100 ps. 
  k. Table is used to increase tDS and tDH in the case where the I/O slew rate is below 0.5 V/ns. The I/O slew rate is based on the lesser on  
      the lesser of the AC - AC slew rate and the DC- DC slew rate. The inut slew rate is based on the lesser of the slew rates deter mined by  
      either VIH(ac) to VIL(ac) or VIH(DC) to VIL(DC), and similarly for rising transitions. 
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Figure 3:   184-Pin DIMM Dimensions – 2GB 
 
 
Units : Millimeters 
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