NT2GC72B89GONL (K)/NT2GC72C89GONL (K)

NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900
Registered DDR3 SDRAM DIMM

Based on DDR3-1333/1600/1866 256Mx8 (2GB/4GB) / 512Mx4 (4GB/8GB) SDRAM G-Die

Features
*Performance:
PC3-10600 PC3-12800 PC3-14900
Speed Sort

-CG -DI -EK
DIMM CAS Latency 9 11 13
fck — Clock Frequency 667 800 933
tck — Clock Cycle 15 1.25 1.07
fDQ — DQ Burst Frequency 1333 1600 1866

* 240-Pin Registered Dual In-Line Memory Module (RDIMM)

» 2GB/4GB: 256Mx72/512Mx72 DDR3 Registered DIMM based on
256Mx8 DDR3 SDRAM G-Die devices

* 4GB/8GB: 512Mx72/1024Mx72 DDR3 Registered DIMM based
on 512Mx4 DDR3 SDRAM G-Die devices

* Intended for 667MHz/800MHz/933MHz applications

* Inputs and outputs are SSTL-15 compatible

Voo = Vppo = 1.5V + 0.075V (for DDR3)

*Vop = Vppg = 1.35V -0.0675/+0.1V (for DDR3L)

(Backward Compatible to Vpp = Vppg = 1.5V #0.075V)

» SDRAMSs have 8 internal banks for concurrent operation

« Differential clock inputs

« Data is read or written on both clock edges

* DRAM DLL aligns DQ and DQS transitions with clock transitions.

+ Address and control signals are fully synchronous to positive
clock edge

* Nominal and Dynamic On-Die Termination support

Description

Unit

MHz
ns

Mbps
* Programmable Operation:

- DIMM CAS Latency: 5,6,7,8,9,10,11,12,13

- Burst Type: Sequential or Interleave

- Burst Length: BC4, BL8

- Operation: Burst Read and Write
» Two different termination values (Rtt_Nom & Rtt_WR)
* 15/10/1 (row/column/rank) Addressing for 2GB
+ 15/11/1 (row/column/rank) Addressing for 4GB (512Mx4 Device)
* 15/10/2 (row/column/rank) Addressing for 4GB (256Mx8 Device)
* 15/11/2 (row/column/rank) Addressing for 8GB
» Extended operating temperature rage
* Auto Self-Refresh option
+ Serial Presence Detect
* Gold contacts
* SDRAMs are in 78-ball BGA Package
* RoHS compliance and Halogen free

NT2GC72B89GONL(K) / NT2GC72C89GONL (K)/ NT4GC72B4PGONL(K) / NTAGC72C4PGONL(K)/ NT4GC72B8PGONL(K) /

NT4GC72C8PGONL(K)/ NT8GC72B4NGONL(K) and NT8GC72C4NGONL(K) are 240-Pin Double Data Rate 3 (DDR3) Synchronous

DRAM Registered Dual In-Line Memory Module, organized as one rank of 256Mx72 (2GB), one rank or two ranks of 512Mx72 (4GB) and
two ranks of 1Gx72 (8GB) high-speed memory array. Modules use nine 256Mx8 (2GB) 78-ball BGA packaged devices, eighteen 256Mx8
(4GB) 78-ball BGA packaged devices and thirty-six 512Mx4 (8GB) 78-ball BGA packaged devices. These DIMMs are manufactured using
raw cards developed for broad industry use as reference designs. The use of these common design files minimizes electrical variation
between suppliers. Al NANYA DDR3 SDRAM DIMMs provide a high-performance, flexible 8-byte interface in a 5.25” long space-saving
footprint.

The DIMM is intended for use in applications operating of 667MHz/800MHz/933MHz clock speeds and achieves high-speed data transfer
rates of 1333Mbps/1600Mbps/1866Mbps. Prior to any access operation, the device CAS latency and burst/length/operation type must be
programmed into the DIMM by address inputs A0-A14 and I/O inputs BAO~BAZ2 using the mode register set cycle.

The DIMM uses serial presence-detect implemented via a serial EEPROM using a standard 1IC protocol. The first 128 bytes of SPD data

are programmed and locked during module assembly. The remaining 128 bytes are available for use by the customer.
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NT2GC72B89GONL (K)/NT2GC72C89GONL (K)

NT4GC72B4PGONL (K)/NTAGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL(K) /\
NT8GC72B4ANGONL (K)/NT8GC72C4ANGONL (K) %
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Ordering Information

Part Number Speed Organization | Power | Leads | Note

NT2GC72B89GONL(K)-CG DDR3-1333 |PC3-10600 667MHz (1.5ns @ CL =9)

256Mx72
NT2GC72B89GONL(K)-DI |DDR3-1600 |PC3-12800 800MHz (1.25ns @ CL = 11)

NT4GC72B4PGONL(K)-CG |DDR3-1333 |PC3-10600 667MHz (1.5ns @ CL = 9)

NT4GC72B4PGONL(K)-DI |DDR3-1600 |PC3-12800 800MHz (1.25ns @ CL = 11)

NT4GC72B4PGONL(K)-EK NDDR3-1866 |PC3-14900 933MHz (1.07ns @ CL = 13) 512Mx72

1.5v
NT4GC72B8PGONL(K)-CG DDR3-1333 |PC3-10600 667MHz (1.5ns @ CL =9)

NT4GC72B8PGONL(K)-DI |DDR3-1600 |PC3-12800 800MHz (1.25ns @ CL = 11)

NT8GC72B4NGONL(K)-CG |DDR3-1333 |PC3-10600 667MHz (1.5ns @ CL = 9)

NT8GC72B4NGONL(K)-DI |DDR3-1600 |PC3-12800 800MHz (1.25ns @ CL = 11) 1Gx72 Gold

NT8GC72B4NGONL(K)-EK [ DDR3-1866 |PC3-14900 933MHz (1.07ns @ CL = 13)

NT2GC72C89GONL(K)-CG [ DDR3L-1333 |PC3L-10600 |667MHz (1.5ns @ CL =9)

256Mx72
NT2GC72C89GONL(K)-DI |DDR3L-1600 |PC3L-12800 |800MHz (1.25ns @ CL = 11)

NT4GC72C4PGONL(K)-CG |DDR3L-1333 |PC3L-10600 |667MHz (1.5ns @ CL = 9)

NT4GC72C4PGONL(K)-DI | DDR3L-1600 [PC3L-12800 |800MHz (1.25ns @ CL = 11) 1.35v

NT4GC72C8PGONL(K)-CG |DDR3L-1333 |PC3L-10600 667MHz (1.5ns @ CL =9) >12Mx72
NT4GC72C8PGONL(K)-DI |DDR3L-1600 |PC3L-12800 800MHz (1.25ns @ CL = 11)
NT8GC72C4NGONL(K)-CG |DDR3L-1333 |PC3L-10600 [667MHz (1.5ns @ CL =9) 16x72
NT8GC72C4NGONL(K)-DI |DDR3L-1600 |[PC3L-12800 |800MHz (1.25ns @ CL = 11)
Note : L is Inphi Register, K is IDT Register.
Pin Description
Pin Name Description Pin Name Description
CKO, CK1 Clock Inputs, positive line ODTO, ODT1 Active termination control lines
CKO, CK1 Clock Inputs, negative line DQO0-DQ63  Data input/output
CKEO, CKE1 Clock Enable DQS0-DQS17 Data strobes
RAS Row Address Strobe DQS0-DQS17  Data strobes complement
CAS Column Address Strobe TDQS9-TDQS17 Termination data strobes
WE Write Enable TDQS9-TDQS17  Termination data strobes
S0-S3° Chip Selects DMO0-DM8 Data Masks
A%:I'?A?}ll Address Inputs CBO0-CB7 ECC Check Bits
A10/AP Address Input/Auto-Precharge EVENT Temperature event pin
A12/BC Address Input/Burst Chop RESET Reset pin
BAO-BA2 SDRAM Bank Address Inputs VRkerpo , Vrerca | INput/Output Reference
SCL Serial Presence Detect Clock Input Vppspp SPD and Temp sensor power
SDA Serial Presence Detect Data input/output SAQ, SA1, SA2 Serial Presence Detect Address Inputs
Par_In Parity bit for the Address and Control bus Vit Termination voltage
Er_Out Parity error found on the Address and Control bus Vss Ground
NC No Connect Vob Core and I/0 power
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)
NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900
Registered DDR3 SDRAM DIMM

DDR3 SDRAM Pin Assignment

Pin

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Front
VREFDQ
Vss
DQO

DQ1

DQS0

DQS0

DQ2

DQ3

DQ8

DQY

DQS1

DQS1

DQ10

DQ11

DQ16

DQ17

DQS2

DQS2

DQ18
DQ19
VSS

DQ24

Pin

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

14

w

144

145

146

147

148

149

150

Back
Vss
DQ4
DQ5

Vss

DMO/DQS9/
TDQS9

NC/DSS
/TDQS9
Vss
DQ6
DQ7
Vss
DQ12
DQ13
Vss

DM1/DQS10
/TDQS10
NC/DQST0.

/TDQST0

Vss

DQ14
DQ15
Vss
DQ20
DQ21

Vss

DM2/DQS11
/TDQS11

NC/DQSTT
/TDQS11

VSS
DQ22
DQ23

VSS
DQ28

DQ29

Pin

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Front
DQ25
Vss
DQS3

DQS3

DQ26

DQ27

CBO

CB1

DQS8

DQS8

CB2
CB3
Vss
Vr/NC
V7/NC
CKEO
Voo
BA2
Er OWNC
Voo
All
A7
Voo
A5
A4

VDD

Pin

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

Note: 1. CKE1, S1and ODT1 are for 2GB/4GB/8GB only.
2. S2 and S3 are for 8GB only.
3. TDQS9-TDQS17 and TDQS9-TDQS17 are for 1GB/2GB only.

REV 1.1
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Back

Vss

DM3/DQS12
/TDQS12
NC/DQST2
/TDQST2

Vss

DQ30
DQ31
VSS
CB4
CB5

Vss

DM8/DQS17
TDQS17
NC/DQS17
/TDQST7

VSS

CB6

Al5
Al4
Voo
A12/BC
A9
Voo
A8
A6
Voo

A3

Pi

n

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

Front

A2

VREFCA

Par_In/NC
Voo

A10/AP

Voo
S1INC
ODT1/NC
Voo
S2/NC
Vss
DQ32

DQ33

DQS4

DQS4

DQ34

DQ35

DQ40

Pin

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

Back

Al

ODTO
Al3
Voo
S3INC
Vss
DQ36
DQ37

Vss

DM4/DQS13
/TDQS13

NC/DQST3
/TDQS13

VSS
DQ38
DQ39

VSS
DQ44

DQ45

Pin

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Front

DQ41

DQS5

DQS5

DQ42

DQ43

DQ48

DQ49

DQS6

DQS6

DQ50

DQ51

DQ56

DQ57

DQS7

DQS7

DQ58

DQ59

SAOQ
SCL
SA2

VT

NANUA
Pin Back
211 Vss
212 OO
214 Vss
215 DQ46
216 DQ47
217 Vss
218 DQ52
219 DQ53
220 Vss
21 Opeoests
223 Vss
224 DQ54
225  DQ55
226 Vss
227  DQ60
228 DQ61
229 Vss
230 Opoaste
21 NSO
232 Vss
233  DQ62
234  DQ63
235 Vss
236 Vppspp
237 SAl
238 SDA
239 Vss
240 V7
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NT2GC72B89GONL (K)/NT2GC72C89GONL (K)

NT4GC72B4PGONL (K)/NTAGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL(K) /\
NT8GC72B4ANGONL (K)/NT8GC72C4ANGONL (K) %
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Input/Output Functional Description

Symbol Type  Polarity Function

The system clock inputs. All address and command lines are sampled on the cross point of the
CKO, CK1 Cross rising edge of CK and falling edge of CK. A Delay Locked Loop (DLL) circuit is driven from the

CKO, CK1 Input point  clock inputs and output timing for read operations is synchronized to the input clock. However,
CK1 and CK1 are terminated but not used on RDIMMs.
CKEO. CKE1 Inout Active | Activates the DDR3 SDRAM CK signal when high and deactivates the CK signal when low. By
' P High  deactivating the clocks, CKE low initiates the Power Down mode or the Self Refresh mode.
Enable the command decoders for the associated rank of SDRAM when low and disables
decoders when high. When decoders are disabled, new commands are ignored and previous
50-53 Input Active | operations continue. Other combinations of these input signals perform unique functions,

Low including disabling all outputs (except CKE and ODT) of the register(s) on the DIMM or accessing
internal control words in the register device(s). For modules with two registers, S2 and S3 operate
similarly to SO and S1 for the second set of register outputs or register control words.

RAS. CAS. WE Inout Active ' When sampled at the positive rising edge of CK and falling edge of CK, signals RAS, CAS, WE
' ! P Low  define the operation to be executed by the SDRAM.

Active  Asserts on-die termination for DQ, DM, DQS, and DQS signals if enabled via the DDR3 SDRAM

ODT0, ODT1 Input High  mode register.
Active The data write masks, associated with one data byte. In Write mode, DM operates as a byte mask
DMO - DM8 Input High by allowing input data to be written if it is low but blocks the write operation if it is high. In Read

mode, DM lines have no effect.

The data strobes, associated with one data byte, sourced with data transfers. In Write mode, the
data strobe is sourced by the controller and is centered in the data window. In Read mode, the
DQS0 - DQS17 e Cross  data strobe is sourced by the DDR3 SDRAM and is sent at the leading edge of the data window.
DQS0 — DQS17 point | DQS signals are complements, and timing is relative to the cross point of respective DQS and
DQS. If the module is to be operated in single ended strobe mode, all DQS signals must be tied on
the system board to Vss and DDR3 SDRAM mode registers programmed appropriately.

TDQS/TDQS is applicable for x8 DRAMs only. When enabled via mode register A11=1 in MR1,
DRAM will enable the same termination resistance function on TDQS/TDQS that is applied to

Output DQS/DQS. When disabled via mode register A11=0 in MR1, DM/TDQS will provide the data
mask function TDQS is not used. X4/x16 DRAMs must disable the TDQS function via mode
register A11=0 in MR1.

BAO, BA1, BA2 Input - Selects which DDR3 SDRAM internal bank of four or eight is activated.

During a Bank Activate command cycle, defines the row address when sampled at the cross point
of the rising edge of CK and falling edge of CK. During a Read or Write command cycle, defines

A0 - A9 the column address when sampled at the cross point of the rising edge of CK and falling edge of
A10/AP CK. In addition to the column address, AP is used to invoke autoprecharge operation at the end of

All Input - the burst read or write cycle. If AP is high, autoprecharge is selected and BAO-BAn defines the
A12/BC bank to be precharged. If AP is low, autoprecharge is disabled. During a Precharge command
Al3-A14 cycle, AP is used in conjunction with BAO-BAN to control which bank(s) to precharge. If AP is

high, all banks will be precharged regardless of the state of BAO-BAn inputs. If AP is low, then
BAO-BAnN are used to define which bank to precharge.

DQO — DQ63 Input - Data Input/Output pins.
CB0-CB7 110 - Check bits are used for ECC.
Vb, Vopsep, Vss Supply - Power supplies for core, 1/O, Serial Presence Detect, Temp sensor, and ground for the module.
Vrerpo, Vrerca Supply - Reference voltage for SSTL15 inputs.
This is a bidirectional pin used to transfer data into or out of the SPD EEPROM and temp sensor.
SDA 110 - A resistor must be connected from the SDA bus line to Voospp on the system planar to act as a pull
up.
SCL Input - This signal is used to clock data into and out of the SPD EEPROM and Temp sensor.
SAQ - SA2 Input - Address pins used to select the Serial Presence Detect and Temp sensor base address.
EVENT Output - The EVENT pin is reserved for use to flag critical module temperature.
RESET Input - This signal resets the DDR3 SDRAM.
Par_In’ Input - Parity bit for the Address and Control bus.
B Ot Output ) Parity error detected on the Address and Control bus. A resistor may be connected from bus line

to Vpp on the system planar to act as a pull up.
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)
NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 2566M x 72/ 4GB: 512M x 72 / 8GB: 1G x 72
PC3-10600 / PC3(L)-12800 / PC3-14900
Registered DDR3 SDRAM DIMM

Functional Block Diagram (Part 1 of 2)
[2GB — 1 Rank, 256Mx8 DDR3 SDRAMS]

REV 1.1
10/2011

[

[

[

[

e e ST
T
RERROg2 3
RN EEN
DQS8  —A\— DQS 2Q
Dass  —N\— Das
DM8/DQS17 —N\\—| TDQS
DQs17  —A\— TDQS
CB[7:0] —A\— DQ[7:0] D8
99
w8
BRREsSEESE
DQS3  —\— DQS zQ
Das3 —A\— DQS
DM3/DQS12 —\—| TDQS
Das2 —N\— TDaS
DQ[31:24] —/\'—| DQ[7:0] D3
5
=S
BERL s Y525
DQs2 —A\— DQs zQ
Das2 —A\— DQS
DM2/DQS11 — A TDQS
pasti  —\— TDas
DQ[23:16] —/\*—{ DQ[7:0] D2
5y
S
BRRESEEESS
DQS1  —A— DQS zQ
basit  —A\— DaS
DM1/DQS10 —A\— TDQS
DQS10 —A\— TDQS
DQ[15:8] —A\“—{ DQ[7:0] D1
5T
=<
BERE B EESS
DQSO0 —A DQS zQ
Daso —\— DAs
DMO0/DQS9 —\M— TDQS
Dos9 —N\— TDQaS
DQ[7:0] —A\— DQ[7:0] DO
53]
wesa
BEREssEESE

n

Notes :

1. DQ-to-1/0 wiring is shown as recommended but may be changed.

g%§F§§§§%%
ﬁékéggéggg
L]
DQS4 —\—{ DQS zQ =
posd  —\—| Das il
DM4/DQS13 —A\— TDQS
DQsS1i3 —\“— TDAS
DQ[39:32] —A\ DQI7:0] D4
ISR=)
BEREsEYEET
cE0bSo<a
[T
DQS5 —\—{ DQS zQ =
poss  —\\— Dos il
DM5/DQS14 —A\— TDQS
Das#4 —\\—| TDQS
DQ[47:40] —\\—| DQ[7:0] D5
g9
BERE s EESS
ESE0056%8
[T
DQS6 —\— DQS zQ =
Doss  —\\— Dos il
DM6/DQS15 —\'— TDQS
DQasi’5  — N\ TDAS
DQ[55:48] —\— DQ[7:0] D6
[Sk=}
BRREsEEERS
50088 <a
[T
DQS7 —A\— DQS ZQ }
pas?  —\\—| Das =
DM7/DQS16 —\— TDQS
Das6e —\— TDAS
DQ[63:56] —\— DQ[7:0] D7

Vopspo
Voo
\%2

Vrerca

Vrerog
Vss

SPD

—————————>» SPD
=t ¢ x> Dobs
<—)» D0-D8
l + » DO0-D8
e » DO-D8
+ » DO-D8

scL ——
SAD ——
SAL —— W
SA2 ——»

w/ Integrated Thermal Sensor
SCL
A0
Al _
A2 EVENT
I

2. ZQ resistors are 240 Q) +1%. For all other resistor values refer to the appropriate wiring diagram.

4—p SDA

8-

NANYA
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL (K)/NT8GC72C4NGONL(K) @
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM

Functional Block Diagram (Part 2 of 2)
[2GB — 1 Rank, 256Mx8 DDR3 SDRAMS]

S0 ﬂ/\/\— L RSOA —» CSO0: SDRAMs D[3:0], D8
RSOB —» CS0: SDRAMSs D[7:4]
57 ‘\/\/\;
BA[2:0] ﬁ/\/\— -  RBA[2:0]A —» BA[2:0]: SDRAMSs D[3:0], D8
RBA[2:0]B —» BA[2:0]: SDRAMs D[7:4]
A[14:0] ﬁ/\/\— -  RA[14:0]A —» A[14:0]: SDRAMSs D[3:0], D8
RA[14:0]B —» A[14:0]: SDRAMs D[7:4]
RAS ‘\/\/\— - RRASA —» RAS: SDRAMs D[3:0], D8
RRASB —» RAS: SDRAMs D[7:4]
CAS ‘\/\/\— ] L RCASA —» CAS: SDRAMs D[3:0], D8
_I RCASB —» CAS: SDRAMs D[7:4]
WE ‘\/\/\— 0 - RWEA —» WE SDRAMSs D[3:0], D8
~ RWEB —» WE: SDRAMs D[7:4]
CKEO ﬁ/\/\— ' - RCKEOA —» CKEO: SDRAMSs D[3:0], D8
(ab) RCKEOB —» CKEO: SDRAMs D[7:4]
oDTO ﬁ/\/\— "(7; - RODTOA —» ODTO: SDRAMs D[3:0], D8
e RODTOB —» ODTO: SDRAMs D[7:4]
CKO g L PCKOA —» CK:SDRAMSs D[3:0], D8
% 1200 nd PCKOB —» CK: SDRAMs D[7:4]
CKO ——— PCKOA —» CK SDRAMs D[3:0], D8
PCKOB —» CK: SDRAMs D[7:4]
CK1
120Q
+5%
CK1 }
PAR_IN ‘\/\/\— QERR | ERROUT
RESET RST
RST: SDRAMSs D[8:0]
Note: S[3:2], CKE1, ODT1 are NC
(Unused register inputs ODT1 and CKE1 have a 330Q resistor to ground)
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL (K)/NT8GC72C4NGONL(K) @
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM

Functional Block Diagram (Part 1 of 2)
[4GB — 2 Ranks, 256Mx8 DDR3 SDRAMs]

<3< << D0 o oo
sBBESEERST < SEIE 2BBBEBEEEE s SEgE
w‘§<§*¥¥xoqﬁ 7 XK <o BELEXE 0TS %) ¥‘¥xn

O O (6} &) CE OO 4 8 g
CERERR 292 &« Qe il 42 O RS TEPe
L] | L] RN | L]
DQS8 —MN— DQS —— DQs DQS4 —\— DQS —— DQS
Dass  —\—| Das I bas Dasi  —\—| Das - oS
DM8/DQS17 —\— TDQS I TDQS DM4/DQS13 —\— TDQS —— TDQsS
pDast?  —\—| TDQs | TDQS pDas®s  —\—| TDQsS | TDQS
CB[7:00 —N\'“— DQI[7:0] D8 — DQI7:0] D17 DQ[39:32] —A\— DQI7:0] D4 — DQI7:0] D13
ZQ zQ ZQ ZQ
=] | Z] o I s | I .
N 2R - 22 = EE = 99
ORRW e WE IS HROW e WES S DRW v WE TS DRPRW v WSS
BRRESBEE ST BERESEEESS BERESEEESS BRREsBEESS
DQS3  —\—| DQS I pos DQS5 —\— DQS I DQs
DaS3  —\—| DaS — Das Das5 —\— DaS —| Das
DM3/DQS12 —N\'—| TDQS I TDQS DM5/DQS14 —N\'—| TDQS I TDQS
Das? —N\— TDQaS —| DS Das#@ —\— TDas | TDaS
DQ[31:24] —\'—| DQ[7:0] D3 1 DQ7:0] D12 DQ[47:40] —\—{ DQ[7:0] D5 1 DQ[7:0] D14
zQ zQ zQ 2Q
] | I o =] e | I e
= o e = o9 = Q9 = o2
O RRW v WE SN D RRW v WES A DDW e WE S, Wes
BRBESEE52S BEEYSBEES BRBEsEE82S BEREEE 552
DQS2 —A\— DQS I DQs DQS6 —N—| DQS I pQs
pas2  —\\—| bas —{ pas DQS6  —\— Das —{ pas
DM2/DQS11 —\— TDQS —— TDQS DM6/DQS15 —\'— TDQS —— TDQS
pastt —\—| TDQs || TDQS pasts  —\—| TDQsS | TDQs
DQ[23:16] —\'—| DQ[7:0] D2 1 DQ[7:0] D11 DQ[55:48] —\'—| DQ[7:0] D6 1 DQ[7:0] D15
zQ ZQ ZQ 7Q
= ) =d 55 = 5% = 5T
D[RR W e WE F S ORRW v WES S DWW S e WSS
BRRESEEE 23 BRREEEEE2E BREEsEEESE BERESBEE523
DQS1 —A\— DQS I DpQs DQS7 —\— DQS I DQs
pasi  —\— Das —| Das pDas7  —\— Das —| Das
DM1/DQS10 —A\—{ TDQS ——— TDQS DM7/DQS16 —A\— TDQS ——— TDQS
Das®® —A\— TDasS | TDQaS Das’6 —\— TDAas | TDQS
DQ[15:8] —A\\—{ DQ[7:0] D1 I DQI7:0] D10 DQ[63:56] —\'— DQI[7:0] D7 I DQ[7:0] D16
2Q zQ 7Q 7Q
I oz | I - £ sz | I o5
,_._. wk <8, @O v WSS Q2w WSS ,_._. WSS
BERESEEE2S BREESEEESS BEBY sp¥83F BRERE 585525
DS —\—| Qs 1 pos Ve —{ —W— \
Daso  —N\—| Das — pas
DMO/DQS9 —A\—| TDQS I TDQS
DQS9 —A\—— TDQS —— TDQS
DQ[7:0] —\— DQ[7:0] DO 1 DQ[7:0] D9
Vopspp —8———P SPD
—r —— Voo — * -+—» DO0-D17
24 Q 534 Vi —F % » DO0-D17
we S DR OW v WES S T >
i \o BREskEEST ! BREskEEaS Vrerca l 1 » D0-D17
- » DO-D17
- » DO0-D17
>

VRerog
‘ Flw Vss

SPD w/ Integrated Thermal Sensor

SCL ——»scL

SA0 —» A0

SAL — P AL N

Notes : SA2 » A2 EVENT

1. DQ-to-1/0 wiring is shown as recommended but may be changed. I
2. ZQ resistors are 240() + 1%. For all other resistor values refer to the appropriate wiring diagram.
3. Unless otherwise noted, resistor values are 15Q) + 5%.
4. See the wiring diagrams for all resistors associated with the command, address and control bus.

[4—p SDA
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)
NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 2566M x 72/ 4GB: 512M x 72 / 8GB: 1G x 72
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM

@

Functional Block Diagram (Part 2 of 2)
[4GB — 2 Ranks, 256Mx8 DDR3 SDRAMs]

S0 ‘\/\/\— - RSOA —» CSO0: SDRAMSs D[3:0], D8
RSOB —» (CS0: SDRAMs D[7:4]
ST ‘\/\/\— L RSTA —» CST SDRAMSs D[12:9], D17
RSB —» CS1: SDRAMSs D[16:13]
BA[2:0] ‘\/\/\— L RBA[2:0]A —» BA[2:0]: SDRAMSs D[3:0], D[12:8], D17
RBA[2:0]B —» BA[2:0]: SDRAMs D[7:4], D[16:13]
A[14:0] ﬂ/\/\— L RA[14:0]A —» A[14:0]: SDRAMs D[3:0], D[12:8], D17
RA[14:0]B —» A[14:0]: SDRAMSs D[7:4], D[16:13]
RAS ﬁ/\/\— L RRASA —» RAS: SDRAMS D[3:0], D[12:8], D17
RRASB —» RAS: SDRAMSs D[7:4], D[16:13]
CAS ﬁ/\/\— L RCASA —» CAS: SDRAMSs D[3:0], D[12:8], D17
RCASB —» CAS: SDRAMSs D[7:4], D[16:13]
WE ‘\/\/\— L RWEA —» WE: SDRAMSs D[3:0], D[12:8], D17
RWEB —» WE: SDRAMs D[7:4], D[16:13]
CKEO ‘\/\/\— — L RCKEOA —» CKEO: SDRAMSs D[3:0], D8
— RCKEOB —» CKEO: SDRAMSs D[7:4]
cker — )\ al L RCKEIA —» CKEL: SDRAMs D[12:9], D17
=~ RCKEIB —» CKEL: SDRAMSs D[16:13]
ooto  —— \/— CTJ - RODTOA —» ODTO: SDRAMs D[3:0], D8
4(7; RODTOB —» ODTO: SDRAMSs D[7:4]
oot —— \/] e . RODTIA —» ODTL: SDRAMs D[12:9], D17
g RODT1B —» ODT1: SDRAMs D[16:13]
CKO Y - PCKOA —» CK:SDRAMs D[3:0], D8
PCKOB —» CK: SDRAMs D[7:4]
ooy ——— PCKIA —» CK:SDRAMSs D[12:9], D17
PCKIB —» CK:SDRAMSs D[16:13]
CKO ——— PCKOA —» CK SDRAMs D[3:0], D8
PCKOB —» CK SDRAMs D[7:4]
. PCKIA —» CK SDRAMs D[12:9], D17
PCKIB —» CK SDRAMs D[16:13]
CK1
120Q
+5%
CK1
PARIN  — [\/\—— QERR — ERROUT
RESET ﬁ RST
RST: SDRAMs D[17:0]
REV 1.1 8

10/2011 © NANYA TECHNOL OGY CORPORATION
NANYA reserves the right to change products and specifications without notice.



NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)
NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 2566M x 72/ 4GB: 512M x 72 / 8GB: 1G x 72
PC3-10600 / PC3(L)-12800 / PC3-14900
Registered DDR3 SDRAM DIMM

8-

NANYA

Functional Block Diagram (Part 1 of 3)
[4GB — 1 Rank, 512Mx4 DDR3 SDRAMS]

LS << e e S S L,
<SBESssesS <BREsggLss
<2 XE LSS S5ExXe<sys
2EBESP 58S PRicEog 5558
ol POZ< Ll rr<Tn
[ [l
DQS8  —\— DQS 2 3 DQS17  —\*—| DQS 02
DOS8  —\'—| Das L pas’7  —\— Das L
CB[3:0] —\— DQ[4:0] CB[7:4] —\\— DQ[4:0]
vss —N\— DM vss —\—| DM
D8 D17
=5 55
2|2 mkgﬁ [ mh%ﬁ
9] I e e =< (9] L | =<
BERESEESTS BEREEEEETS
DQS3  —N\—| DQS 2Q = DQS12 —\—{ DQS 2Q 2
DQS3 —N\— DQS = pasi2  —\—{ DQS —L
DQ[27:24] —\"— DQ[4:0] DQ[31:28] —/\'— DQ[4:0]
vss  —N\— DM Vss —\— DM
D3 D12
=5 55
1 | w k= ; ﬁ [0 [ W k= ; &
9] I e e =< (9] L | =<
bghkub§8<m b@gkob53<m
DRS2  —N\— DQS zQ = DQS11 —\—{ DQS 2Q =
pasz  —N-—{ Das L pasti  —\— Das I
DQ[19:16] —\\—| DQ[4:0] D2 DQ[23:20] —/\'— DQ[4:0]
vsS  —N\— DM vss —\—| DM
D11
539 =53
wwmxxmhz% wmwxxmhﬁ%
ﬁ&b%ob§8<m @Egéob58<m
DQSL  —N\\— DQS 2Q = DQS10 —\— DQS zQ =
Dast —A\— DQS L Dastt  —A\-— Das T
DQ[11:8] —\— DQ[4:0] D1 DQI15:12] —A—{ DQ[4:0]
vss  —N\— DM vss  —\—| DM
D10
ISE=) g9
mwuxxmhﬁ% mmwwxxmhﬁ%
%&b%ubgg<m b@béobgg<m
DQSO  —N\—{ DQS zQ = DQS? —\'— DQs zQ =
DQS0 —\— Das = Dass —A\— DQs T
DQ[3:0] —\"— DQ[4:0] DO DQ[7:4] —A\\— DQ[4:0]
vss  —N\— DM vss —\— DM
D9
ISE=) 99
mwmxxm*:% mwmxzmhﬁ%
(2] — =
oﬁﬁéub68<m @E%Eob58<m
LAAAAAAA \“
" TRARARARARA
| I W W |
MR
[—TDr]
| g Wy
M
i — ——
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL (K)/NT8GC72C4NGONL(K) @
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM

Functional Block Diagram (Part 2 of 3)
[4GB — 1 Rank, 512Mx4 DDR3 SDRAMS]

[sajyen} m o
oBBasa3Sas 2BBR88E285
<C ¥ X <C X X
wgogo Xxa<q, mgoguoxo¢g
cERRPR oo CRPEERRYo Y
[ [Pl
DQS4 —\'— DQS ZQ = DQS13 —\'— DQS ZQ =
DO\ DaS el DOSB  —\\— DaS =
DQ[35:32] —\'— DQ[4:0] DQ[39:36] —N\— DQ[4:0]
vss —\— DM VsSs —\'— DM
D4 D13
[S¥=) 99
w2 xLLIl—:ﬁ w1212 xxu.n—gﬁ
BRBESEE52S BERESEEE2E
DQS5 —\'— DQS ZQ = DQS14 —\'— DQS zQ =
Das5 —\—{ DQS — DQS14 —\— DQS —
DQI43:40] —\'—| DQ[4:0] DQU47:44] —'— DQ4:0]
VSS —N\'— DM vss —\—| DM
D5 D14
o9 ISk}
W Luiaf_r.ﬁ w"’"’mxx‘-'-"aﬁ%
BEEEEB 525 BRRESKES S
DQS6 —N\— DQS pde) = DQS15 —N\'— DQS pde) =
DAS6 —/N'— Das T DAsS’5  —\—{ DS T
DQ[51:48] —\"—{ DQ[4:0] DQ[55:52] —\\"—{ DQ[4:0]
Vss  —\— DM VsSs  —\'— DM
D6 D15
5T 55
BERMSELESS BRRY spyeag
‘& =00 So <o O‘éu oo EeTs
DQS7 —N\— DQS 7Q = DQS16 —N\'— DQS pde) =
DaS7 —N— Das T DS  —\—{ DS T
DQ[59:56] —\"—{ DQ[4:0] DQ[63:60] —/\"— DQ[4:0]
vssS —\— DM vss —\— DM
D7 D16
ISk} 99
D e WE TS D[RO W e W= TS
BERKESBEEESS BERESBE523
AR
| g g Mg W W)
| g g W \Wg
AR
—T
Vi | —W— |

Voosep SPD SPD w/ Integrated Thermal Sensor
Voo —t —r} DO-D17 scL »scL

v » DO-D17
" | c SA0 ——» AD SDA
VRrerca - » DO0-D17 ) \
Vrerpo o | » DO-D17 SAL Al EVENT
Ves ry » DO0-D17 SA2 > A2

Notes :
1. DQ-to-1/O wiring is shown as recommended but may be changed.
2. ZQ resistors are 240 Q) + 1%. For all other resistor values refer to the appropriate wiring diagram.
3. Unless otherwise noted, resistor values are 15Q) + 5%.
4. See the wiring diagrams for all resistors associated with the command, address and control bus.
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NT2GC72B89GONL (K)/NT2GC72C89GONL (K)

NT4GC72B4PGONL (K)/NTAGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL(K) _z/’_ﬁ\k_
NT8GC72B4ANGONL (K)/NT8GC72C4ANGONL (K) %
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Functional Block Diagram (Part 3 of 3)
[4GB — 1 Rank, 512Mx4 DDR3 SDRAMSs]

S0

s1

BA[2:0]

A[14:0]

CKEO

CKE1

ODTO

OoDT1

PAR_IN

REV 1.1
10/2011

RESET

120Q
+1%

120Q
+5%

Ly

i

CHTITTITITT 1]

——— RSO_A —» CSO0_A: SDRAMSs D[3:0], D[12:8], D17
RSO B —» CS0_B: SDRAMs D[7:4], D[16:13]
———  BA[2.0]A —»  BA[2:0]: SDRAMSs D[3:0], D[12:8],D17
BA[2:0B —»  BA[2:0]: SDRAMSs D[7:4], D[16:13]
———  A[14:0]A —»  A[14:0]: SDRAMSs D[3:0], D[12:8], D17
A[14:0B —»  A[14:0]: SDRAMs D[7:4], D[16:13]
——— RRASA —» RAS: SDRAMSs D[3:0], D[12:8], D17
RRASE —»  RAS: SDRAMSs D[7:4], D[16:13]
——— RCASA —» CAS: SDRAMSs D[3:0], D[12:8], D17
RCASB —»  CAS: SDRAMs D[7:4], D[16:13]
——— RWEA —»  WE: SDRAMs D[3:0], D[12:8], D17
RWEB —»  WE: SDRAMs D[7:4], D[16:13]
—II ——— RCKEOA —»  CKEO: SDRAMSs D[3:0], D[12:8], D17
o RCKEOB —»  CKEO: SDRAMS D[7:4], D[16:13]
\
—
Feb) ——— RODTOA —»  ODTO: SDRAMSs D[3:0], D[12:8], D17
4(7; RODTOB —»  ODTO: SDRAMs D[7:4], D[16:13]
) . . .
D: ——— PCKOA —»  CK:SDRAMs D[3:0], D[12:8], D17
PCKOB —»  CK: SDRAMSs D[7:4], D[16:13]
——— PCKOA —»  CK: SDRAMs D[3:0], D[12:8], D17
PCKOB —»  CK: SDRAMSs D[7:4], D[16:13]
QERR ERR_OUT
RST

RST: SDRAMs D[17:0]
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL (K)/NT8GC72C4NGONL(K) @
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM

Functional Block Diagram (Part 1 of 3)
[8GB — 2 Ranks, 512Mx4 DDR3 SDRAMs]

<<z < << <<z < <<
MRS < SEug S ENER R < SEug
2ESEop58ES 2 5P 38 2ESrops8Y 2 5558
eroeny TS [ 4 croly TS oty
[ | [ 111 [t | [ 111
DQS17 —A\—| DQS — DQs DQS8  —N\'—| DQS — pQs
DQs17  —N— DQs —— DQS DQss —N— DQS —— DQS
VSS  —\—| DM —— bm vss  —\—| DM — oM
CB[74] —N\'— DQ[3:0] —— DQ3:0] CB[3:0] —\'— DQ[3:0] —— DQ[3:0]
D17 D35 D8 D26
[SK=} [SR=) ISE=) ISk=)
‘ww‘g[mxlggggu ‘wrﬁ|£‘mx‘x§'5:u ‘mw‘wlmx‘x§'5:.‘l 18|w12‘m¥‘¥§53%
ClRSECCS0%S CgdEo086ZE CgSEO0E0%S 25200562 S
DQS12 —A\—| DQS — DQs DQS3  —N\—| DQS — pQs
Das?  —N\—| DAS | pos Das3  —W\\—| bas | pos
vss  —N\— DM —— bm vss  —\—| DM — oM
DQ[31:28] —N\'—| DQ[3:0] —— DQ3:0] DQ[27:24] —\'— DQ[3:0] —— DQ3:0]
D12 D30 D3 D21
[SR=} [SR=) ISE=) ISg=)
‘w“’"ﬁ[u-lxlx§’5i-‘i ‘mr”|ﬁ‘wx‘x§53ﬁ ‘w“”“glwx‘x§'53-‘i 18|‘”12"-”¥‘¥§'53%
CEE=0058%S OCRSE00E58%S OCRBEo0E58%S 2500582
DQS11  —A\—| DQS — DQs DQS2  —N\'—| DQS — pQs
DasT  —\—| Das | pas pasz  —W\\—| bas | pos
vsSs  —N\— DM —— bM vsSS  —\—| DM — bMm
DQ[23:20] —N\'—| DQ[3:0] —— DQ3:0] DQ[19:16] —\'— DQ[3:0] —— DQ3:0]
D11 D29 D2 D20
=5 =5 ISg=) g
‘w‘f"g[mﬂx&}sﬁﬁ 2 |"<"M>¢‘x“¥“5§ﬁ ‘w‘”“glwx‘x'ﬁjziﬁ W}Q‘wx‘x“;’aﬁﬁ
0‘&03000025 Ulgogoouo?é 0‘5050‘)00?% 18|§o§U°oo?§
DQS10 —N\'—| DQS — pQs DQS1  —\'—| DQS — pQs
DS —N\— DAS (—, past  —\— DAS | pbas
vSS  —\— DM — bm vSS  —\— DM — bm
DQ[15:12] —N\'—| DQ[3:0] —— DQ3:0] DQ[11:8] —\—| DQ[3:0] —— DQ3:0]
D10 D28 D1 D19
g9 g9 S g
BRREsBEESS BERE B E5SE BRRESEEESE BERE B EEES
52005628 2550055 a 2500 E5%3 2550080 Ta
DQS0  —N\— DQS — pQs DQS?  —A\—| DQS — pQs
DRSO —N\— DQS —— DQS DAS9 —N\— DQS —— DQS
vss  —\— DM — bm vss  —\— DM — bm
DQ[3:0] —N\—| DQ[3:0] —— DQ3:0] DQI7:4]  —N'—| DQ[3:0] —— DQ[3:0]
DO D18 DY D27
55 55 55 55
BREREsE¥E2S \wl‘”|"’\NX\X§E§% BREEsEEESS ug|‘"}2\wqx§zé%
CgSEoC50%a CESEolbsees ClgidEoc56<d El5=0056<E
v —] —— | i ——] —W— |
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NT2GC72B89GONL (K)/NT2GC72C89GONL (K)

NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900

Registered DDR3 SDRAM DIMM

Functional Block Diagram (Part 2 of 3)
[8GB — 2 Ranks, 512Mx4 DDR3 SDRAMs]

DQS14
DQs14
Vss
DQI47:44]

DQS4
DQs4
Vss
DQ[35:32]

DQS16
DQS16
vss
DQI63:60]

DQS7?
DQS7
Vss
DQ[59:56]

\

REV 1.1
10/2011

aa]
1

PCK1B

PCK1B
— RCKE1B
— RODT1B

8-

1117

DQS

DQs

DM
DQ[3:0]

BREESE

1111

DQS

DQSs
DM

DQ[3:0]

BERYS

0]

BA[2

A

DQS
DaS

DM

DQ[3:0]

99
wk= <
BEEEEBEES

1111

DQS

0oE oo
LR @ o
w&é%é"xovm ) Sisxa
TERECRLOZE = ekpe
LI | L]
DQS13 —\— DQS DQS
Das3  —\\— Das DasS
vss  —\\— DM DM
DQ[39:36] —\' | DQ[3:0] DQ[3:0]
D13 D31
5T g%
9 1w W <&, 0 1w we <y
BEREsEEE S BRRESEEESS
DQS5  —A—{ DQS DQS
Dass —A\— Das Das
vss —A\—{ bm DM
DQJ43:40] —A\ | DQ[3:0] DQ[3:0]
D5 D23
X<y 5T
o 2 mx!ml—wg o tnu]xxLu}—?ﬁ
‘o‘é%‘;obég%g \oﬁ‘g‘io\o{,g:g
DQS15 —/\'— DQS DQs
Das’5  —N— Das Das
vss —A\—{ DM DM
DQI55:52] — A\ DQ[3:0] DQ[3:0]
D15 D33
g9 g9
2 [ 1w W< u_| W= SN
BERESEEESS BERESEE5SS
DQS6 —A\— DQS DQs
DOS6  —N\— DasS Das
vss  —\\— DM DM
DQI51:48] —A\—| DQ[3:0] DQ[3:0]
D6 D24
o9 g9
D[ 1w Wk s |.u wesa
BEREsEEES: BERESEEESE
] = |

1. DQ-to-1/O wiring is shown as recommended but may be changed
2. ZQ pins of each SDRAM are connected to individual RZQ resistors (2400 + 1%). Vrerca
3. See the wiring diagrams for resistor values.

Vopspp —#—————» SPD
Voo ——9- —» DO0-D35
Vrr T <—» DO0-D35

4 » DO-D35

Vreroo * » D0-D35

Vss . » D0-D35

SPD w/ Integrated Thermal Sensor

SCL —»{scL
SA0 ——» A0
SAL — P AL
sA2 — P A2

[@—» SDA
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NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)
NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 2566M x 72/ 4GB: 512M x 72 / 8GB: 1G x 72
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM

@

Functional Block Diagram (Part 3 of 3)
[8GB — 2 Ranks, 512Mx4 DDR3 SDRAMS]

SO ‘\/\/\— — RSOA —» CS0: SDRAMs D[3:0], D[12:8], D17
RS0B —» CS0: SDRAMs D[25:21], D[34:31]
s ‘\/\/\— L RSTA —» CST: SDRAMs D[21:18]B, D[30:26], D35
RS1B —» CS1: SDRAMSs D[7:4], D[16:13]
BA[2:0] ‘\/\/\— - RBA[2:0]A —>» BA[2:0]: SDRAMSs D[3:0], D[12:8], D[21:17], D[30:26], D35
RBA[2:0]B —» BA[2:0]: SDRAMSs D[7:4], D[16:13], D[25:22], D[34:31]
A[14:0] ‘\/\/\— L RA[14:0]A —» A[14:0]: SDRAMs D[3:0], D[12:8], D[21:17], D[30:26], D35
RA[14:0]B —» A[14:0]: SDRAMSs D[7:4], D[16:13], D[25:22], D[34:31]
RAS ‘\/\/\— ——— RRASA —» RAS: SDRAMs D[3:0], D[12:8], D[21:17], D[30:26], D35
RRASB —» RAS: SDRAMs D[7:4], D[16:13], D[25:22], D[34:31]
CAS ‘\/\/\— I RCASA —» CAS: SDRAMSs D[3:0], D[12:8], D[21:17], D[30:26], D35
RCASB —» CAS: SDRAMs DI[7:4], D[16:13], D[25:22], D[34:31]
WE ‘\/\/\— -  RWEA —» WE: SDRAMs D[3:0], D[12:8], D[21:17], D[30:26], D35
RWEB —» WE: SDRAMs D[7:4], D[16:13], D[25:22], D[34:31]
CKEO ‘\/\/\— — L RCKEOA —» CKEO: SDRAMSs D[3:0], D[12:8], D17
— RCKEOB —» CKEO: SDRAMSs D[25:22], D[34:31]
CKE1 ‘\/\/\— ol ——— RCKE1A —» CKE1: SDRAMs D[21:18], D[30:26], D35
=~ RCKE1IB —» CKE1: SDRAMs D[7:4], D[16:13]
oDTO ‘\/\/\— sq_) L RODTOA —» ODTO: SDRAMSs D[3:0], D[12:8], D17
4= RODTOB —» ODTO: SDRAMs D[7:4], D[34:31]
ODT1 ﬁ/\/\— ('2 L RODT1IA —» ODT1: SDRAMs D[21:18], D[30:26], D35
(@) RODT1B —» ODT1: SDRAMSs D[7:4], D[16:13]
CKO S:) ———  PCKOA —» CK:SDRAMs D[3:0], D[12:8], D17
PCKOB —» CK:SDRAMs D[25:22], D[34:31]
1200 L PCKIA —» CK:SDRAMSs D[21:18], D[30:26], D35
PCK1B —» CK: SDRAMs D[7:4], D[16:13]
CKO I PCKOA —» CK: SDRAMSs D[3:0], D[12:8], D17
PCKOB —» CK SDRAMs D[25:22], D[34:31]
——— PCKIA —» CK SDRAMs D[21:18], D[30:26], D35
PCKTB —» CK: SDRAMs D[7:4], D[16:13]
CK1
120Q
+5%
CKi }
PAR_IN ‘\/\/\— QERR | ERROUT
RESET RST
RST: SDRAMs D[17:0], D[35:18]
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NT2GC72B89GONL (K)/NT2GC72C89GONL (K)

NT4GC72B4PGONL (K)/NTAGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL(K) /\
NT8GC72B4ANGONL (K)/NT8GC72C4ANGONL (K) %
2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Environmental Requirements

Symbol Parameter Rating Units Note
Hopr Operating Humidity (relative) 10to 90 % 1
Tsta Storage Temperature (Plastic) -55 to 100 °C 1
HsTo Storage Humidity (without condensation) 510 95 % 1
PgaR Barometric Pressure (operating & storage) 105 to 69 K Pascal 1,2

Note:

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect reliability.

2. Up to 9850 ft.

Absolute Maximum DC Ratings

Symbol Parameter Rating Units Note
Vpp Voltage on VDD pins relative to Vss -04V~1975V \ 1,3
Vbbo Voltage on VDDQ pins relative to Vss -04V~1975V \Y 1,3
Vin, Vour  Voltage on /O pins relative to Vss -0.4V~1975V \ 1
TsT16 Storage Temperature -55 to +100 °C 1,2
Note:

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability

2. Storage Temperature is the case surface temperature on the center/top side of the DRAM.

3. VDD and VDDQ must be within 300 mV of each other at all times;and VREF must be not greater

Operating temperature Conditions

Symbol Parameter Rating Units Note
Normal Operating Temperature Range 0to 85 °C 1,2
T
OPER Extended Temperature Range (Optional) 8510 95 °C 1,3
Note:

1. Operating Temperature TOPER is the case surface temperature on the center / top side of the DRAM.
2. The Normal Temperature Range specifies the temperatures where all DRAM specifications will be supported. During operation, the
DRAM case temperature must be maintained between 0 to 85 °C under all operating conditions
3. Some applications require operation of the DRAM in the Extended Temperature Range between 85 °C and 95 °C case temperature. Full
specifications are supported in this range, but the following additional conditions apply:
a) Refresh commands must be doubled in frequency, therefore reducing the Refresh interval tREFI to 3.9 ps. It is also possible to specify
a component with 1X refresh (tREFI to 7.8us) in the Extended Temperature Range. Please refer to supplier data sheet and/or the
DIMM SPD for option availability.
b) If Self-Refresh operation is required in the Extended Temperature Range, then it is mandatory to either use the Manual Self-Refresh
mode with Extended Temperature Range capability (MR2 A6 = Ob and MR2 A7 = 1b) or enable the optional Auto Self-Refresh mode
(MR2 A6 = 1b and MR2 A7 = 0Ob). Please refer to the supplier data sheet and/or the DIMM SPD for Auto Self-Refresh option
availability, Extended Temperature Range support and tREFI requirements in the Extended Temperature Range.
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NT4GC72B4PGONL (K)/NTAGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL(K) /\
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

DC Electrical Characteristics and Operating Conditions

Symbol Parameter Min Type Max Units Notes
VDD Supply Voltage 1.425 15 1.575 \% 1,2
VVDDQ Output Supply Voltage 1.425 15 1.575 \% 1,2
VDD Supply Voltage 1.28 1.35 1.45 \% DDR3L
VVDDQ Output Supply Voltage 1.28 1.35 1.45 \% DDR3L
Note:

1. Under all conditions VDDQ must be less than or equal to VDD.
2. VDDQ tracks with VDD. AC parameters are measured with VDD and VDDQ tied together.

Single-Ended AC and DC Input Levels for Command and Address

DDR3-1066 (-BE) DDR3-1333 (-CG) DDR3-1600(-DI) .
Symbol Parameter : : : Units = Note
Min. Max. Min. Max. Min. Max.
VIH.CA(DC) | DC Input Logic High = Vref + 0.100 VDD Vref + 0.100 VDD Vref + 0.100 VDD \Y 1
VIL.CA(DC) DC Input Logic Low VSS Vref - 0.100 VSS Vref - 0.100 VSS Vref - 0.100 \% 1
VIH.CA(AC) AC Input Logic High | Vref+0.175 Note 2 Vref +0.175 Note 2 Vref +0.175 Note 2 \Y 1,2
VIL.CA(AC) AC Input Logic Low Note 2 Vref - 0.175 Note 2 Vref - 0.175 Note 2 Vref - 0.175 Y, 1,2
VIH.CA(AC150) AC Input Logic High | Vref +0.15 Note 2 Vref +0.15 Note 2 Vref +0.15 Note 2 Y, 1,2
VIL.CA(AC150) AC Input Logic Low Note 2 Vref - 0.15 Note 2 Vref - 0.15 Note 2 Vref - 0.15 Y, 1,2
Reference Voltage
VRefcapc) for ADD, CMD 049xVDD = 051xVDD = 049xVDD & 051xVDD 0.49xVDD 0.51x VDD \Y; 3,4

Inputs

Note:

1. For input only pins except RESET#. Vref = VrefCA(DC).

2. See “Overshoot and Undershoot Specifications” in the device datasheet.

3. The ac peak noise on VRef may not allow VRef to deviate from VRefDQ(DC) by more than +/-1% VDD (for reference: approx. +/- 15 mV).
4. For reference: approx. VDD/2 +/- 15 mV.

DDR3L-1066 (BE) DDR3L-1333 (CG) DDR3L-1600(DI) .
Symbol Parameter : : : Units = Note
Min. Max. Min. Max. Min. Max.

VIH.CA(DC90) DC Input Logic High | Vref +0.09 VDD Vref + 0.09 VDD Vref + 0.09 VDD \% 1
VIL.CA(DC90) DC Input Logic Low VSS Vref - 0.09 VSS Vref - 0.09 VSS Vref - 0.09 Y, 1
VIH.CA(AC160) AC Input Logic High | Vref+0.160 Note 2 Vref + 0.160 Note 2 Vref + 0.160 Note 2 \Y 1,2
VIL.CA(AC160) AC Input Logic Low Note 2 Vref - 0.160 Note 2 Vref - 0.160 Note 2 Vref - 0.160 \Y 1,2
VIH.CA(AC135) AC Input Logic High | Vref+0.135 Note 2 Vref + 0.135 Note 2 Vref + 0.135 Note 2 \Y 1,2
VIL.CA(AC135) AC Input Logic Low Note 2 Vref - 0.135 Note 2 Vref - 0.135 Note 2 Vref - 0.135 Y, 1,2

Reference Voltage
VRefcapo) for ADD, CMD 0.49xVDD | 051xVDD | 0.49xVDD & 051xVDD | 0.49xVDD | 0.51xVDD \% 3,4

Inputs

Note:

1 For input only pins except RESET#. Vref = VrefCA(DC).

2 See JESD79-3E, 9.6 “Overshoot and Undershoot Specifications”, 9.6.1.

3 The AC peak noise on VRef may not allow VRef to deviate from VRefDQ(DC) by more than +/-1% VDD (for reference: approx. +/- 13.5
mV).

4 For reference: approx. VDD/2 +/- 13.5 mV

5 These levels apply for 1.35 Volt (see Table 23) operation only. If the device is operated at 1.5 V (see Table 24), the respective levels in
JESD79-3 (VIH/L.CA(DC100), VIH/L.CA(AC175), VIH/L.CA(AC150), etc.) apply. The 1.5V levels (VIH/L.CA(DC100), VIH/L.CA(AC175),
VIH/L.CA(AC150), etc.) do not apply when the device is operated in the 1.35 voltage range.
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Single-Ended AC and DC Input Levels for DQ and DM

DDR3-1333 (CG)

DDR3-1066 (BE) DDR3-1866 (EK)

Symbol Parameter DDR3-1600 (DI) Units = Note
Min. Max. Min. Max. Min. Max.

VIH.DQ(DC100) | DC Input Logic High | Vref+0.100 VDD Vref + 0.100 VDD Vref + 0.100 VDD \Y 15
VIL.DQ(DC100) DC Input Logic Low VSsS Vref - 0.100 VSsS Vref - 0.100 VSS Vref - 0.100 \Y 1,6
VIH.DQ(AC175) AC Input Logic High | Vvref + 0.175 Note 2 - Y 1,2,7
VIL.DQ(AC175) AC Input Logic Low Note 2 Vref - 0.175 - Vv 1,2,8
VIH.DQ(AC150) AC Input Logic High Vref + 0.15 Note 2 Vref + 0.15 Note 2 Vv 1,2, 7
VIL.DQ(AC150) AC Input Logic Low Note 2 Vref - 0.15 Note 2 Vref - 0.15 Vv 1,2,8
VIH.DQ(AC135) | AC Input Logic High - - - - Vref +0.135 Note 2 Vo 1,27
VIL.DQ(AC135) AC Input Logic Low - - - - Note 2 Vref - 0.135 Y 1,2,8

Virelbo(oo) ggfs&ﬁip\ﬁ:e‘ge for  049xVDD 051xVDD 049xVDD  051xVDD = 0.49xVDD | 051xVDD =V 3,4

Note:

1. Vref = VrefDQ(DC).

2. See 9.6 “Overshoot and Undershoot Specifications” on page 126.

3. The ac peak noise on VRef may not allow VRef to deviate from VRefDQ(DC) by more than +/-1% VDD (for reference: approx. +/- 15 mV).
4. For reference: approx. VDD/2 +/- 15 mV.

5. VIH(dc) is used as a simplified symbol for VIH.DQ(DC100)

6. VIL(dc) is used as a simplified symbol for VIL.DQ(DC100)

7. VIH(ac) is used as a simplified symbol for VIH.DQ(AC175), VIH.DQ(AC150), and VIH.DQ(AC135); VIH.DQ(AC175) value is used when
Vref + 0.175V is referenced, VIH.DQ(AC150) value is used when Vref +

0.150V is referenced, and VIH.DQ(AC135) value is used when Vref + 0.135V is referenced.

8. VIL(ac) is used as a simplified symbol for VIL.DQ(AC175), VIL.DQ(AC150), and VIL.DQ(AC135); VIL.DQ(AC175) value is used when
Vref - 0.175V is referenced, VIL.DQ(AC150) value is used when Vref -0.150V is referenced, and VIL.DQ(AC135) value is used when Vref -
0.135V is referenced.

DDR3L-1066 (BE) DDR3L-1333 (CG)

Symbol Parameter DDRSL-1600 (D) Units ~ Note
Min. Max. Min. Max.

VIH.DQ(DC90)  DC Input Logic High Vref +0.09 VDD Vref + 0.09 VDD v 1
VILDQ(DC90)  DC Input Logic Low vss Vref - 0.09 VSS Vref - 0.09 v 1
VIH.DQ(AC160)  AC Input Logic High Vref + 0.160 Note 2 Y, 1,2,5
VIL.DQ(AC160) AC Input Logic Low Note 2 Vref - 0.160 Y, 1,2,5
VIH.DQ(AC135) AC Input Logic High Vref + 0.135 Note2 Vref + 0.135 Note2 \ 1,25
VIL.DQ(AC135) | AC Input Logic Low Note2 Vref - 0.135 Note2 Vref - 0.135 Y, 1,2,5

Vietooo) g‘,\e/fﬁ:]eplctg Voltage for DQ, 0.49 x VDD 0.51 x VDD 0.49 x VDD 0.51 x VDD Vv 3,4

Note:

1 For input only pins except RESET#. Vref = VrefDQ(DC).

2 See JESD79-3E, 9.6 “Overshoot and Undershoot Specifications”, 9.6.2.

3 The AC peak noise on VRef may not allow VRef to deviate from VRefDQ(DC) by more than +/-1% VDD (for reference: approx. +/- 13.5
mV).

4 For reference: approx. VDD/2 +/- 13.5 mV.

5 These levels apply for 1.35 Volt (see Table 23) operation only. If the device is operated at 1.5 V (see Table 24), the respective levels in
JESD79-3 ( VIH/L.DQ(DC100), VIH/L.DQ(AC175), VIH/L.DQ(AC150), etc. ) apply. The 1.5 V levels (VIH/L.DQ(DC100), VIH/L.DQ(AC175),
VIH/L.DQ(AC150), etc. ) do not apply when the device is operated in the 1.35 voltage range.
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Operating, Standby, and Refresh Currents
Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.5V + 0.075V [2GB - 1 Rank, 256Mx8 DDR3 SDRAMs]

Symbol Parameter/Condition PC(3_ 38?00 PC?_'I;IZ)%O Unit
IDDO Operating One Bank Active-Precharge Current 644 693 mA
IDD1 Operating One Bank Active-Read-Precharge Current 743 792 mA

IDD2P0  |Precharge Power-Down Current Slow Exit 119 119 mA

IDD2P1  |Precharge Power-Down Current Fast Exit 317 366 mA

IDD2Q Precharge Quiet Standby Current 347 396 mA

IDD2N Precharge Standby Current 376 426 mA
IDD3P Active Power-Down Current 446 495 mA
IDD3N Active Standby Current 495 545 mA
IDD4R  |Operating Burst Read Current 1386 1535 mA

IDD4W  |Operating Burst Write Current 1287 1436 mA
IDD5B Burst Refresh Current 1881 1881 mA
IDD6 Self Refresh Current: Normal Temperature Range 119 119 mA
IDD7 Operating Bank Interleave Read Current 2228 2376 mA

Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.35V -0.0675/+0.1V [2GB — 1 Rank, 256Mx8 DDR3 SDRAMs]

" PC3-10600 PC3-12800 .
Symbol Parameter/Condition Q) DI) Unit
IDDO Operating One Bank Active-Precharge Current 545 mA
IDD1 Operating One Bank Active-Read-Precharge Current 693 mA
IDD2P0 Precharge Power-Down Current Slow Exit 119 mA
IDD2P1 Precharge Power-Down Current Fast Exit 277 mA
IDD2Q Precharge Quiet Standby Current 297 mA
IDD2N Precharge Standby Current 347 mA
IDD3P Active Power-Down Current 416 mA
IDD3N Active Standby Current 465 mA
IDD4R Operating Burst Read Current 1238 mA
IDD4W Operating Burst Write Current 1089 mA
IDD5B Burst Refresh Current 1832 mA
IDD6 Self Refresh Current: Normal Temperature Range 119 mA
IDD7 Operating Bank Interleave Read Current 2030 mA
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NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL(K)/NT8GC72C4NGONL(K)

2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM
Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.5V + 0.075V [4GB - 2 Rank, 256Mx8 DDR3 SDRAMs]
. PC3-10600 PC3-12800 .
Symbol Parameter/Condition (CG) (D) Unit
IDDO Operating One Bank Active-Precharge Current 1020 1119 mA
IDD1 Operating One Bank Active-Read-Precharge Current 1119 1218 mA
IDD2P0  |Precharge Power-Down Current Slow Exit 238 238 mA
IDD2P1  |Precharge Power-Down Current Fast Exit 634 733 mA
IDD2Q Precharge Quiet Standby Current 693 792 mA
IDD2N Precharge Standby Current 752 851 mA
IDD3P Active Power-Down Current 891 990 mA
IDD3N Active Standby Current 871 970 mA
IDD4R  |Operating Burst Read Current 1762 1960 mA
IDD4W  |Operating Burst Write Current 1663 1861 mA
IDD5B Burst Refresh Current 2257 2307 mA
IDD6 Self Refresh Current: Normal Temperature Range 238 238 mA
IDD7 Operating Bank Interleave Read Current 2604 2802 mA
Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.35V -0.0675/+0.1V [4GB - 2 Rank, 256Mx8 DDR3 SDRAMS]
PC3-10600 PC3-12800
Symbol Parameter/Condition Unit
(-CG) (-DIy
IDDO Operating One Bank Active-Precharge Current 891 mA
IDD1 Operating One Bank Active-Read-Precharge Current 1040 mA
IDD2P0 Precharge Power-Down Current Slow Exit 238 mA
IDD2P1 Precharge Power-Down Current Fast Exit 554 mA
IDD2Q Precharge Quiet Standby Current 594 mA
IDD2N Precharge Standby Current 693 mA
IDD3P Active Power-Down Current 832 mA
IDD3N Active Standby Current 812 mA
IDD4R Operating Burst Read Current 1584 mA
IDD4W Operating Burst Write Current 1436 mA
IDD5B Burst Refresh Current 2178 mA
IDD6 Self Refresh Current: Normal Temperature Range 238 mA
IDD7 Operating Bank Interleave Read Current 2376 mA
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM
Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.5V + 0.075V [4GB — 1 Rank, 512Mx4 DDR3 SDRAMs]

Symbol Parameter/Condition PC(3_ 38?00 PC\::_-I1)I2)800 PC?_—E;)QOO Unit
IDDO Operating One Bank Active-Precharge Current 1287 1386 mA
IDD1 Operating One Bank Active-Read-Precharge Current 743 792 mA

IDD2P0  |Precharge Power-Down Current Slow Exit 238 238 mA

IDD2P1  |Precharge Power-Down Current Fast Exit 634 733 mA

IDD2Q  |Precharge Quiet Standby Current 693 792 mA

IDD2N  |Precharge Standby Current 752 851 mA

IDD3P_ |Active Power-Down Current 891 990 mA

IDD3N  |Active Standby Current 990 1089 mA

IDD4R  |Operating Burst Read Current 2475 2772 mA

IDD4W _ [Operating Burst Write Current 2277 2574 mA
IDD5B  [Burst Refresh Current 3762 3762 mA
IDD6  [Self Refresh Current: Normal Temperature Range 238 238 mA
IDD7 Operating Bank Interleave Read Current 4455 4752 mA

Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.35V -0.0675/+0.1V [4GB — 1 Rank, 512Mx4 DDR3 SDRAMS]
" PC3-10600 PC3-12800 .
Symbol Parameter/Condition Q) DI) Unit
IDDO Operating One Bank Active-Precharge Current 1089 mA
IDD1 Operating One Bank Active-Read-Precharge Current 693 mA
IDD2P0 Precharge Power-Down Current Slow Exit 238 mA
IDD2P1 Precharge Power-Down Current Fast Exit 554 mA
IDD2Q Precharge Quiet Standby Current 594 mA
IDD2N Precharge Standby Current 693 mA
IDD3P Active Power-Down Current 832 mA
IDD3N Active Standby Current 931 mA
IDD4R Operating Burst Read Current 2178 mA
IDD4W Operating Burst Write Current 1980 mA
IDD5B Burst Refresh Current 3663 mA
IDD6 Self Refresh Current: Normal Temperature Range 238 mA
IDD7 Operating Bank Interleave Read Current 4059 mA
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM
Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.5V + 0.075V [8GB - 2 Rank, 512Mx4 DDR3 SDRAMs]

Symbol Parameter/Condition PC(3_ 38?00 PC\::_-I1)I2)800 PC?_—E;)QOO Unit
IDDO Operating One Bank Active-Precharge Current 2039 2237 mA
IDD1 Operating One Bank Active-Read-Precharge Current 2237 2435 mA

IDD2P0 _ |Precharge Power-Down Current Slow Exit 475 475 mA

IDD2P1  [Precharge Power-Down Current Fast Exit 1267 1465 mA

IDD2Q  |Precharge Quiet Standby Current 1386 1584 mA
IDD2N  |Precharge Standby Current 1505 1703 mA
IDD3P__ |Active Power-Down Current 1782 1980 mA
IDD3N  [Active Standby Current 1742 1940 mA
IDD4R  |Operating Burst Read Current 3227 3623 mA

IDD4W  |Operating Burst Write Current 3029 3425 mA
IDD5B  [Burst Refresh Current 4514 4613 mA
IDD6  |Self Refresh Current: Normal Temperature Range 475 475 mA
IDD7 Operating Bank Interleave Read Current 5207 5603 mA

Tcase =0 °C ~ 85 °C; Vppg = Vpp = 1.35V -0.0675/+0.1V [8GB — 2 Rank, 512Mx4 DDR3 SDRAMS]
" PC3-10600 PC3-12800 .
Symbol Parameter/Condition Q) DI) Unit
IDDO Operating One Bank Active-Precharge Current 1782 mA
IDD1 Operating One Bank Active-Read-Precharge Current 2079 mA
IDD2P0 Precharge Power-Down Current Slow Exit 475 mA
IDD2P1 Precharge Power-Down Current Fast Exit 1109 mA
IDD2Q Precharge Quiet Standby Current 1188 mA
IDD2N Precharge Standby Current 1386 mA
IDD3P Active Power-Down Current 1663 mA
IDD3N Active Standby Current 1624 mA
IDD4R Operating Burst Read Current 2871 mA
IDD4W Operating Burst Write Current 2673 mA
IDD5B Burst Refresh Current 4356 mA
IDD6 Self Refresh Current: Normal Temperature Range 475 mA
IDD7 Operating Bank Interleave Read Current 4752 mA
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PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM
Standard Speed Bins
DDR3-1066MHz
Speed Bin DDR3-1066
CL-nRCD-nRP 7-7-7 (-BE) Unit
Parameter Symbol Min Max
Internal read command to first data tAA 13.125 20.000 ns
ACT to internal read or write delay time tRCD 13.125 - ns
PRE command period tRP 13.125 - ns
ACT to ACT or REF command period tRC 50.625 - ns
ACT to PRE command period tRAS 37.500 9*tREFI ns
CL=5 CWL=5 tCK(AVG) 3.000 3.300 ns
CWL=6 tCK(AVG) Reserved ns
_ CWL=5 tCK(AVG) 2.500 [3.300 ns
CWL=6 tCK(AVG) Reserved ns
CL=7 CWL=5 tCK(AVG) Reserved ns
CWL=6 tCK(AVG) 1.875 [<2.5 ns
ClL=8 CWL=5 tCK(AVG) Reserved ns
CWL=6 tCK(AVG) 1.875 [<2.5 ns
Supported CL Settings 5,6,7,8 nCK
Supported CWL Settings 5,6 nCK
DDR3-1333MHz
Speed Bin DDR3-1333
CL-nRCD-nRP 9-9-9 (-CG) Unit
Parameter Symbol Min Max
Internal read command to first data tAA 2-13?;.?25)5‘“ 20.000 ns
ACT to internal read or write delay time tRCD ) 511 - ns
(13.125)>
PRE command period tRP 13.5 511 - ns
(13.125)*
ACT to ACT or REF command period tRC o 511 - ns
(49.125)>
ACT to PRE command period tRAS 36.000 9*tREFI ns
CWL=5 tCK(AVG) 3.0 3.3 ns
CL=5 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) 2.500 3.300 ns
CL=6 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=7 CWL=6 tCK(AVG) 1.875* <2.5* ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=8 CWL=6 tCK(AVG) 1.875 <25 ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=9 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) 1.500 <1.875 ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=10 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) 1.500* <1.875* ns
Supported CL Settings 5,6,8,(7),9,(10) nCK
Supported CWL Settings 5,6,7 nCK
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Registered DDR3 SDRAM DIMM

DDR3-1600MHz

Speed Bin DDR3-1600
CL-nRCD-nRP 11-11-11 (-DI) Unit
Parameter Symbol Min Max
Internal read command to first data tAA 13.75 511 20.000 ns
(13.125)”
ACT to internal read or write delay time tRCD 13.75 511 - ns
(13.125)>
PRE command period tRP (153',.7525)5,11 - ns
ACT to ACT or REF command period tRC 48.75 511 - ns
(48.125)>
ACT to PRE command period tRAS 35.000 9*tREFI ns
CWL=5 tCK(AVG) 3.000 3.300 ns
CL=5 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) 2.500 3.300 ns
CL=6 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=7 CWL=6 tCK(AVG) 1.875* <2.5* ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=8 CWL=6 tCK(AVG) 1.875 <2.5 ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=9 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) 1.500 <1.875 ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=10 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) 1.500* <1.875* ns
CWL=5 tCK(AVG) Reserved Reserved ns
cL=11 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7 tCK(AVG) Reserved Reserved ns
CWL=8 tCK(AVG) 1.25* <1.5* ns
Supported CL Settings 5,6,(7),8,(9),10,11 nCK
Supported CWL Settings 5,6,7,8 nCK
*: Optional
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900
Registered DDR3 SDRAM DIMM

DDR3-1866MHz

Speed Bin DDR3-1866
CL-nRCD-nRP 13-13-13 (-EK) Unit
Parameter Symbol Min Max
Internal read command to first data tAA L 20.000 ns
(13.125)
ACT to internal read or write delay time tRCD 1391 - ns
(13.125)
PRE command period tRP (153',?1125) - ns
ACT to ACT or REF command period tRC 47.91 - ns
(47.125)
ACT to PRE command period tRAS 34.000 9*tREFI ns
CL=5 CWL=5 tCK(AVG) Reserved Reserved ns
CWL=6, 7, 8, 9 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) 2.500 3.300 ns
CL=6 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7, 8,9 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=7 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7, 8, 9 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=8 CWL=6 tCK(AVG) 1.875 <2.5 ns
CWL=7, 8,9 tCK(AVG) Reserved Reserved ns
CWL=5 tCK(AVG) Reserved Reserved ns
CL=9 CWL=6 tCK(AVG) Reserved Reserved ns
CWL=7, 8, 9 tCK(AVG) Reserved Reserved ns
CWL=5, 6 tCK(AVG) Reserved Reserved ns
CL=10 CWL=7 tCK(AVG) 1.500 <1.875 ns
CWL=8 tCK(AVG) Reserved Reserved ns
CWL=5, 6, 7 tCK(AVG) Reserved Reserved ns
CL=11 CWL=8 tCK(AVG) Reserved Reserved ns
CWL=9 tCK(AVG) Reserved Reserved ns
CL=12 CWL=5,6,7,8 tCK(AVG) Reserved Reserved ns
CWL=9 tCK(AVG) Reserved Reserved ns
CL=13 CWL=5,6,7,8 tCK(AVG) Reserved Reserved ns
CWL=9 tCK(AVG) 1.07 <1.25* ns
Supported CL Settings 6,(7), 8,(9), 10, (11),13 nCK
Supported CWL Settings 5,6,7,8,9 nCK
*: Optional
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Registered DDR3 SDRAM DIMM

8>

NANUA

AC Timing Specifications for DDR3 SDRAM Devices Used on Module (1066MHz)

Parameter Symbol DDR3-10%0 Units Notes
Min. | Max.
Clock Timing
Minimum Clock Cycle Time (DLL off mode) tCK (DLL_OFF) 8 | - ns
Average Clock Period tCK(avg) Refer to "Standard Speed Bins) ps
Average high pulse width tCH(avg) 0.47 0.53 tCK(avg)
Average low pulse width tCL(avg) 0.47 0.53 tCK(avg)
Absolute Clock Period tCK(abs) Min.: tCK(avg)min + LI (per)min ps
Max.: tCK(avg)max + tJIT(per)max
Absolute clock HIGH pulse width tCH(abs) 0.43 - tCK(avg)
Absolute clock LOW pulse width tCL(abs) 0.43 - tCK(avg)
Clock Period Jitter JIT(per) -90 90 ps
Clock Period Jitter during DLL locking period JIT(per, Ick) -80 80 ps
Cycle to Cycle Period Jitter tJIT(cc) 180 180 ps
Cycle to Cycle Period Jitter during DLL locking period JIT(cc, Ick) 160 160 ps
Duty Cycle Jitter tJIT(duty) - - ps
Cumulative error across 2 cycles tERR(2per) -132 132 ps
Cumulative error across 3 cycles tERR(3per) -157 157 ps
Cumulative error across 4 cycles tERR(4per) -175 175 ps
Cumulative error across 5 cycles tERR(5per) -188 188 ps
Cumulative error across 6 cycles tERR(6per) -200 200 ps
Cumulative error across 7 cycles tERR(7per) -209 209 ps
Cumulative error across 8 cycles tERR(8per) -217 217 ps
Cumulative error across 9 cycles tERR(9per) -224 224 ps
Cumulative error across 10 cycles tERR(10per) -231 231 ps
Cumulative error across 11 cycles tERR(11per) -237 237 ps
Cumulative error across 12 cycles tERR(12per) -242 242 ps
Cumulative error across n = 13, 14 . . . 49, 50 cycles tERR(nper) {ERR(npenmin = (1 +0.68In(m) * UIT(per)min ps
tERR(nper)max = (1 + 0.68In(n)) * tJIT(per)max
Data Timing
DQS, DQS# to DQ skew, per group, per access tDQSQ - 150 ps
DQ output hold time from DQS, DQS# tQH 0.38 - tCK(avg)
DQ low-impedance time from CK, CK# tLZ(DQ) -600 300 ps
DQ high impedance time from CK, CK# tHZ(DQ) - 300 ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels 13(:81(!7):5@ 25 ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels fcsl(ggse) 75 ps
Data hold time from DQS, DQS# referenced to Vih(dc) / Vil(dc) levels Scl_‘l(sgse) 100 ps
DQ and DM Input pulse width for each input tDIPW 490 ps
Data Strobe Timing
DQS,DQS# differential READ Preamble tRPRE 0.9 Note 19 tCK(avg)
DQS, DQS# differential READ Postamble tRPST 0.3 Note 11 tCK(avg)
DQS, DQS# differential output high time tQSH 0.38 - tCK(avg)
DQS, DQS# differential output low time tQSL 0.38 - tCK(avg)
DQS, DQS# differential WRITE Preamble tWPRE 0.9 - tCK(avg)
DQS, DQS# differential WRITE Postamble tWPST 0.3 - tCK(avg)
DQS, DQS# rising edge output access time from rising CK, CK# tDQSCK -300 300 tCK(avg)
DQS and DQS# low-impedance time
(Referenced from RL - 1) 1-2(DQs) 600 300 1CK(av)
DQS and DQS# high-impedance time
(Referenced from RL + BL/2) tHz(DQS) ) 300 (CK(@vg)
DQS, DQSt# differential input low pulse width tDQSL 0.45 0.55 tCK(avg)
DQS, DQSt# differential input high pulse width tDQSH 0.45 0.55 tCK(avg)
DQS, DQS# rising edge to CK, CK# rising edge tDQSS -0.25 0.25 tCK(avg)
DQS, DQS# falling edge setup time to CK, CK# rising edge tDSS 0.2 - tCK(avg)
DQS, DQS# falling edge hold time from CK, CK# rising edge tDSH 0.2 - tCK(avg)
Command and Address Timing
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Registered DDR3 SDRAM DIMM
DLL locking time tDLLK 512 | - nCK
tRTPmin.: max(4nCK, 7.5ns)
Internal READ Command to PRECHARGE Command delay tRTP
tRTPmax.: -
Delay from start of internal write WTR tWTRmin.: max(4nCK, 7.5ns)
transaction to internal read command tWTRmax.:
WRITE recovery time tWR 15 - ns
Mode Register Set command cycle time tMRD 4 - nCK
i tMODmin.: max(12nCK, 15ns)
Mode Register Set command update delay tMOD
tMODmax.:
ACT to internal read or write delay time tRCD
PRE command period tRP
ACT to ACT or REF command period tRC
CAS# to CAS# command delay tCCD 4 - nCK
Auto precharge write recovery + precharge time tDAL(min) WR + roundup(tRP / tCK(avg)) nCK
Multi-Purpose Register Recovery Time tMPRR 1 - nCK
ACTIVE to PRECHARGE command period tRAS Standard Speed Bins
ACTIVE to ACTIVE command period for 1KB page size tRRD max(4nCK, 7.5ns) | -
. . tRRDmin.: max(4nCK, 10ns)
ACTIVE to ACTIVE command period for 2KB page size tRRD
tRRDmax.:
Four activate window for 1KB page size tFAW 37.5 - ns
Four activate window for 2KB page size tFAW 50 - ns
Command and Address setup time to CK, CK#
X } tIS(base) 125 - ps
referenced to Vih(ac) / Vil(ac) levels
Command and Address hold time from CK, CK#
X X tIH(base) 200 - ps
referenced to Vih(dc) / Vil(dc) levels
Command and Address setup time to CK, CK#
i i tIS(base) AC150 125+150 - ps
referenced to Vih(ac) / Vil(ac) levels
Control and Address Input pulse width for each input tIPW 780 - ps
Calibration Timing
Power-up and RESET calibration time tZQinit 512 - nCK
Normal operation Full calibration time tZQoper 256 - nCK
Normal operation Short calibration time tZQCS 64 - nCK
Reset Timing
. ’ tXPRmin.: max(5nCK, tRFC(min) + 10ns)
Exit Reset from CKE HIGH to a valid command tXPR
tXPRmax.: -
Self Refresh Timings
. . tXSmin.: max(5nCK, tRFC(min) + 10ns)
Exit Self Refresh to commands not requiring a locked DLL tXS
tXSmax.: -
. » tXSDLLmin.: tDLLK(min)
Exit Self Refresh to commands requiring a locked DLL tXSDLL nCK
tXSDLLmax.: -
- . o tCKESRmin.: tCKE(min) + 1 nCK
Minimum CKE low width for Self Refresh entry to exit timing tCKESR
tCKESRmax.: -
Valid Clock Requirement after Self Refresh Entry (SRE) {CKSRE tCKSREmMIn.: max(5 nCK, 10 ns)
or Power-Down Entry (PDE) tCKSREmax.: -
Valid Clock Requirement before Self Refresh Exit (SRX) {CKSRX tCKSRXmin.: max(5 nCK, 10 ns)
or Power-Down Exit (PDX) or Reset Exit tCKSRXmax.: -
Power Down Timings
Exit Power Down with DLL on to any valid command; X
. ) tXPmin.: max(3nCK, 7.5ns)
Exit Precharge Power Down with DLL frozen to commands tXP xP
max.: -
not requiring a locked DLL
Exit Precharge Power Down with DLL frozen to commands XPDLL tXPDLLmin.: max(10nCK, 24ns)
requiring a locked DLL tXPDLLmMax.: -
. i tCKEmin.: max(3nCK 5.625ns)
CKE minimum pulse width tCKE
tCKEmax.: -
. tCPDEDmIn.: 1
Command pass disable delay tCPDED . nCK
tCPDEDmiIn.: -
o tPDmin.: tCKE(min)
Power Down Entry to Exit Timing tPD
tPDmax.: 9*tREFI
- tACTPDENmMin.: 1
Timing of ACT command to Power Down entry tACTPDEN nCK
tACTPDENmMax.: -
Timing of PRE or PREA command to Power Down entry tPRPDEN tPRPDENmiIn.: 1 nCK
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Registered DDR3 SDRAM DIMM
tPRPDENmax.: -
. tRDPDENmMIn.: RL+4+1
Timing of RD/RDA command to Power Down entry tRDPDEN nCK
tRDPDENmMax.: -
Timing of WR command to Power Down entry tWRPDENmMIn.: WL + 4 + (tWR / tCK(avg))
tWRPDEN nCK
(BLBOTF, BLBMRS, BC4OTF) tWRPDENmax.: -
Timing of WRA command to Power Down entry tWRAPDENmMIn.: WL+4+WR+1
tWRAPDEN nCK
(BLBOTF, BLBMRS, BC40TF) tWRAPDENmMax.: -
Timing of WR command to Power Down entry (BC4MRS) tWRPDEN tWRPDENmIn.: WL + 2 + (tWR / tCK(avg))tWRPDENmax.: - nCK
Timing of WRA command to Power Down entry tWRAPDENmMin.: WL + 2 +WR + 1
tWRAPDEN nCK
(BC4AMRS) tWRAPDENmax.: -
- tREFPDENmMin.: 1
Timing of REF command to Power Down entry tREFPDEN nCK
tREFPDENmax.: -
L tMRSPDENmMIn.: tMOD(min)
Timing of MRS command to Power Down entry tMRSPDEN
tMRSPDENmMax.: -
ODT Timings
ODT high time without write command or ODTH4min.: 4
) ) ODTH4 nCK
with write command and BC4 ODTH4max.: -
o . . ODTH8miIn.: 6
ODT high time with Write command and BL8 ODTH8 nCK
ODTH8max.: -
Asynchronous RTT turn-on delay
) tAONPD 2 8.5 ns
(Power-Down with DLL frozen)
Asynchronous RTT turn-off delay
) tAOFPD 2 85 ns
(Power-Down with DLL frozen)
RTT turn-on tAON -300 300 ps
RTT_Nom and RTT_WR turn-off time
tAOF 0.3 0.7 tCK(avg)
from ODTLoff reference
RTT dynamic change skew tADC 0.3 0.7 tCK(avg)
Write Leveling Timings
First DQS/DQS# rising edge after
. Q . Q . 9 &cg tWLMRD 40 - ncK
write leveling mode is programmed
DQS/DQS# delay after write leveling mode is programmed tWLDQSEN 25 - nCK
Write leveling setup time from rising CK, CK#
. o . tWLS 245 - ps
crossing to rising DQS, DQS# crossing
Write leveling hold time from rising DQS, DQS#
i g .g Qs.BQ tWLH 245 - ps
crossing to rising CK, CK# crossing
Write leveling output delay tWLO 0 9 ns
Write leveling output error tWLOE 0 2 ns
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Registered DDR3 SDRAM DIMM

AC Timing Specifications for DDR3 SDRAM Devices Used on Module (1333MHZz)

Parameter Symbol DDR3-1333 Units Notes
Min. | Max.
Clock Timing
Minimum Clock Cycle Time (DLL off mode) tCK (DLL_OFF) 8 | - ns
Average Clock Period tCK(avg) Refer to "Standard Speed Bins) ps
Average high pulse width tCH(avg) 0.47 0.53 tCK(avg)
Average low pulse width tCL(avg) 0.47 0.53 tCK(avg)
Absolute Clock Period tCK(abs) Min.: tCK(avg)min + LI (per)min ps
Max.: tCK(avg)max + tJIT(per)max
Absolute clock HIGH pulse width tCH(abs) 0.43 - tCK(avg)
Absolute clock LOW pulse width tCL(abs) 0.43 - tCK(avg)
Clock Period Jitter JIT(per) -80 80 ps
Clock Period Jitter during DLL locking period JIT(per, Ick) -70 70 ps
Cycle to Cycle Period Jitter tJIT(cc) 160 160 ps
Cycle to Cycle Period Jitter during DLL locking period JIT(cc, Ick) 140 140 ps
Duty Cycle Jitter tJIT(duty) - - ps
Cumulative error across 2 cycles tERR(2per) -118 118 ps
Cumulative error across 3 cycles tERR(3per) -140 140 ps
Cumulative error across 4 cycles tERR(4per) -155 155 ps
Cumulative error across 5 cycles tERR(5per) -168 168 ps
Cumulative error across 6 cycles tERR(6per) -177 177 ps
Cumulative error across 7 cycles tERR(7per) -186 186 ps
Cumulative error across 8 cycles tERR(8per) -193 193 ps
Cumulative error across 9 cycles tERR(9per) -200 200 ps
Cumulative error across 10 cycles tERR(10per) -205 205 ps
Cumulative error across 11 cycles tERR(11per) -210 210 ps
Cumulative error across 12 cycles tERR(12per) -215 215 ps
Cumulative error across n = 13, 14 . . . 49, 50 cycles tERR(nper) {ERR(npenmin = (1 +0.68In(m) * UIT(permin ps
tERR(nper)max = (1 + 0.68In(n)) * tJIT(per)max
Data Timing
DQS, DQS# to DQ skew, per group, per access tDQSQ - 125 ps
DQ output hold time from DQS, DQS# tQH 0.38 - tCK(avg)
DQ low-impedance time from CK, CK# tLZ(DQ) -500 250 ps
DQ high impedance time from CK, CK# tHZ(DQ) - 250 ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels 13(:81(!7):5@ - ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels fcsl(ggse) 30 ps
Data hold time from DQS, DQS# referenced to Vih(dc) / Vil(dc) levels Scl_‘l(sgse) 65 ps
DQ and DM Input pulse width for each input tDIPW 400 - ps
Data Strobe Timing
DQS,DQS# differential READ Preamble tRPRE 0.9 Note 19 tCK(avg)
DQS, DQS# differential READ Postamble tRPST 0.3 Note 11 tCK(avg)
DQS, DQS# differential output high time tQSH 0.4 - tCK(avg)
DQS, DQS# differential output low time tQSL 0.4 - tCK(avg)
DQS, DQS# differential WRITE Preamble tWPRE 0.9 - tCK(avg)
DQS, DQS# differential WRITE Postamble tWPST 0.3 - tCK(avg)
DQS, DQS# rising edge output access time from rising CK, CK# tDQSCK -255 255 tCK(avg)
DQS and DQS# low-impedance time
(Referenced from RL - 1) 1-2(DQs) 500 250 1CK(av)
DQS and DQS# high-impedance time
(Referenced from RL + BL/2) tHz(DQS) ) 20 (CK(@vg)
DQS, DQSt# differential input low pulse width tDQSL 0.45 0.55 tCK(avg)
DQS, DQSt# differential input high pulse width tDQSH 0.45 0.55 tCK(avg)
DQS, DQS# rising edge to CK, CK# rising edge tDQSS -0.25 0.25 tCK(avg)
DQS, DQS# falling edge setup time to CK, CK# rising edge tDSS 0.2 - tCK(avg)
DQS, DQS# falling edge hold time from CK, CK# rising edge tDSH 0.2 - tCK(avg)
Command and Address Timing
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Registered DDR3 SDRAM DIMM
DLL locking time tDLLK 512 | - nCK
tRTPmin.: max(4nCK, 7.5ns)
Internal READ Command to PRECHARGE Command delay tRTP
tRTPmax.: -
Delay from start of internal write WTR tWTRmin.: max(4nCK, 7.5ns)
transaction to internal read command tWTRmax.:
WRITE recovery time tWR 15 - ns
Mode Register Set command cycle time tMRD 4 - nCK
i tMODmin.: max(12nCK, 15ns)
Mode Register Set command update delay tMOD
tMODmax.:
ACT to internal read or write delay time tRCD
PRE command period tRP
ACT to ACT or REF command period tRC
CAS# to CAS# command delay tCCD 4 nCK
Auto precharge write recovery + precharge time tDAL(min) WR + roundup(tRP / tCK(avg)) nCK
Multi-Purpose Register Recovery Time tMPRR 1 - nCK
ACTIVE to PRECHARGE command period tRAS Standard Speed Bins
. . tRRDmin.: max(4nCK, 6ns)
ACTIVE to ACTIVE command period for 1KB page size tRRD
tRRDmax.:
X . tRRDmin.: max(4nCK, 7.5ns)
ACTIVE to ACTIVE command period for 2KB page size tRRD
tRRDmax.:
Four activate window for 1KB page size tFAW 30 0 ns
Four activate window for 2KB page size tFAW 45 0 ns
Command and Address setup time to CK, CK#
X i tIS(base) 65 - ps
referenced to Vih(ac) / Vil(ac) levels
Command and Address hold time from CK, CK#
X iy tIH(base) 140 - ps
referenced to Vih(dc) / Vil(dc) levels
Command and Address setup time to CK, CK#
X i tIS(base) AC150 65+125 - ps
referenced to Vih(ac) / Vil(ac) levels
Control and Address Input pulse width for each input tIPW 620 - ps
Calibration Timing
Power-up and RESET calibration time tZQinit 512 - nCK
Normal operation Full calibration time tZQoper 256 - nCK
Normal operation Short calibration time tZQCS 64 - nCK
Reset Timing
. . tXPRmin.: max(5nCK, tRFC(min) + 10ns)
Exit Reset from CKE HIGH to a valid command tXPR
tXPRmax.: -
Self Refresh Timings
. - tXSmin.: max(5nCK, tRFC(min) + 10ns)
Exit Self Refresh to commands not requiring a locked DLL tXS
tXSmax.: -
. . tXSDLLmin.: tDLLK(min)
Exit Self Refresh to commands requiring a locked DLL tXSDLL nCK
tXSDLLmax.: -
- ) - tCKESRmin.: tCKE(min) + 1 nCK
Minimum CKE low width for Self Refresh entry to exit timing tCKESR
tCKESRmax.: -
Valid Clock Requirement after Self Refresh Entry (SRE) {CKSRE tCKSREmMIn.: max(5 nCK, 10 ns)
or Power-Down Entry (PDE) tCKSREmax.: -
Valid Clock Requirement before Self Refresh Exit (SRX) {CKSRX tCKSRXmin.: max(5 nCK, 10 ns)
or Power-Down Exit (PDX) or Reset Exit tCKSRXmax.: -
Power Down Timings
Exit Power Down with DLL on to any valid command;
tXPmin.: max(3nCK, 6ns)
Exit Precharge Power Down with DLL frozen to commands tXP
tXPmax.: -
not requiring a locked DLL
Exit Precharge Power Down with DLL frozen to commands XPDLL tXPDLLmin.: max(10nCK, 24ns)
requiring a locked DLL tXPDLLmax.: -
= X tCKEmin.: max(3nCK ,5.625ns)
CKE minimum pulse width tCKE
tCKEmax.: -
. tCPDEDmIn.: 1
Command pass disable delay tCPDED i nCK
tCPDEDmMiIn.: -
. tPDmin.: tCKE(min)
Power Down Entry to Exit Timing tPD
tPDmax.: 9*tREFI
- tACTPDENmMin.: 1
Timing of ACT command to Power Down entry tACTPDEN nCK

tACTPDENmax.: -
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Registered DDR3 SDRAM DIMM
. tPRPDENmMIn.: 1
Timing of PRE or PREA command to Power Down entry tPRPDEN nCK
tPRPDENmMax.: -
. tRDPDENmMIn.: RL+4+1
Timing of RD/RDA command to Power Down entry tRDPDEN nCK
tRDPDENmax.: -
Timing of WR command to Power Down entry tWRPDENMIn.: WL + 4 + (tWR / tCK(avg))
tWRPDEN nCK
(BLBOTF, BLBMRS, BC40TF) tWRPDENmMax.: -
Timing of WRA command to Power Down entry tWRAPDENMIn.: WL+4+WR+1
tWRAPDEN nCK
(BLBOTF, BLBMRS, BC4OTF) tWRAPDENmax.: -
Timing of WR command to Power Down entry (BC4MRS) tWRPDEN tWRPDENmMIn.: WL + 2 + (tWR / tCK(avg))tWRPDENmax.: - nCK
Timing of WRA command to Power Down entry tWRAPDENmMin.: WL + 2 +WR + 1
tWRAPDEN nCK
(BC4MRS) tWRAPDENmMax.: -
. tREFPDENmMin.: 1
Timing of REF command to Power Down entry tREFPDEN nCK
tREFPDENmax.: -
. tMRSPDENmMIn.: tMOD(min)
Timing of MRS command to Power Down entry tMRSPDEN
tMRSPDENmax.: -
ODT Timings
ODT high time without write command or ODTH4min.: 4
i ) ODTH4 nCK
with write command and BC4 ODTH4max.: -
I ] . ODTH8miIn.: 6
ODT high time with Write command and BL8 ODTH8 nCK
ODTH8max.: -
Asynchronous RTT turn-on delay
) tAONPD 2 85 ns
(Power-Down with DLL frozen)
Asynchronous RTT turn-off delay
) tAOFPD 2 8.5 ns
(Power-Down with DLL frozen)
RTT turn-on tAON -250 250 ps
RTT_Nom and RTT_WR turn-off time
tAOF 0.3 0.7 tCK(avg)
from ODTLoff reference
RTT dynamic change skew tADC 0.3 0.7 tCK(avg)
Write Leveling Timings
First DQS/DQS# rising edge after
i Q X Q X S tWLMRD 40 - nCK
write leveling mode is programmed
DQS/DQS# delay after write leveling mode is programmed tWLDQSEN 25 - nCK
Write leveling setup time from rising CK, CK#
) . ) tWLS 195 - ps
crossing to rising DQS, DQS# crossing
Write leveling hold time from rising DQS, DQS#
. g _g Q Q tWLH 195 - ps
crossing to rising CK, CK# crossing
Write leveling output delay tWLO 0 9 ns
Write leveling output error tWLOE 0 2 ns
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NANUA

AC Timing Specifications for DDR3 SDRAM Devices Used on Module (1600MHz)

Parameter Symbol DDR3-1600 Units Notes
Min. | Max.
Clock Timing
Minimum Clock Cycle Time (DLL off mode) tCK (DLL_OFF) 8 | - ns
Average Clock Period tCK(avg) Refer to "Standard Speed Bins) ps
Average high pulse width tCH(avg) 0.47 0.53 tCK(avg)
Average low pulse width tCL(avg) 0.47 0.53 tCK(avg)
Absolute Clock Period tCK(abs) Min.: tCK(avg)min + LIT(permin ps
Max.: tCK(avg)max + tJIT(per)max
Absolute clock HIGH pulse width tCH(abs) 0.43 - tCK(avg)
Absolute clock LOW pulse width tCL(abs) 0.43 - tCK(avg)
Clock Period Jitter JIT(per) -70 70 ps
Clock Period Jitter during DLL locking period JIT(per, Ick) -60 60 ps
Cycle to Cycle Period Jitter tJIT(cc) 140 140 ps
Cycle to Cycle Period Jitter during DLL locking period JIT(cc, Ick) 120 120 ps
Duty Cycle Jitter tJIT(duty) - - ps
Cumulative error across 2 cycles tERR(2per) -103 103 ps
Cumulative error across 3 cycles tERR(3per) -122 122 ps
Cumulative error across 4 cycles tERR(4per) -136 136 ps
Cumulative error across 5 cycles tERR(5per) -147 147 ps
Cumulative error across 6 cycles tERR(6per) -155 155 ps
Cumulative error across 7 cycles tERR(7per) -163 163 ps
Cumulative error across 8 cycles tERR(8per) -169 169 ps
Cumulative error across 9 cycles tERR(9per) -175 175 ps
Cumulative error across 10 cycles tERR(10per) -180 180 ps
Cumulative error across 11 cycles tERR(11per) -184 184 ps
Cumulative error across 12 cycles tERR(12per) -188 188 ps
Cumulative error across n = 13, 14 . . . 49, 50 cycles tERR(nper) {ERR(npenmin = (1 +0.68In(m) * UIT(per)min ps
tERR(nper)max = (1 + 0.68In(n)) * tJIT(per)max
Data Timing
DQS, DQS# to DQ skew, per group, per access tDQSQ - 100 ps
DQ output hold time from DQS, DQS# tQH 0.38 - tCK(avg)
DQ low-impedance time from CK, CK# tLZ(DQ) -450 225 ps
DQ high impedance time from CK, CK# tHZ(DQ) - 225 ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels 13(:81(!7):5@ - ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels fcsl(ggse) 10 ps
Data hold time from DQS, DQS# referenced to Vih(dc) / Vil(dc) levels Scl_‘l(sgse) 45 ps
DQ and DM Input pulse width for each input tDIPW 360 - ps
Data Strobe Timing
DQS,DQS# differential READ Preamble tRPRE 0.9 Note 19 tCK(avg)
DQS, DQS# differential READ Postamble tRPST 0.3 Note 11 tCK(avg)
DQS, DQS# differential output high time tQSH 0.4 - tCK(avg)
DQS, DQS# differential output low time tQSL 0.4 - tCK(avg)
DQS, DQS# differential WRITE Preamble tWPRE 0.9 - tCK(avg)
DQS, DQS# differential WRITE Postamble tWPST 0.3 - tCK(avg)
DQS, DQS# rising edge output access time from rising CK, CK# tDQSCK -255 255 tCK(avg)
DQS and DQS# low-impedance time
(Referenced from RL - 1) 1-2(DQs) 450 225 1CK(av)
DQS and DQS# high-impedance time
(Referenced from RL + BL/2) tHz(DQS) ) 25 (CK(@vg)
DQS, DQSt# differential input low pulse width tDQSL 0.45 0.55 tCK(avg)
DQS, DQSt# differential input high pulse width tDQSH 0.45 0.55 tCK(avg)
DQS, DQS# rising edge to CK, CK# rising edge tDQSS -0.27 0.27 tCK(avg)
DQS, DQS# falling edge setup time to CK, CK# rising edge tDSS 0.18 - tCK(avg)
DQS, DQS# falling edge hold time from CK, CK# rising edge tDSH 0.18 - tCK(avg)
Command and Address Timing
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Registered DDR3 SDRAM DIMM
DLL locking time tDLLK 512 | - nCK
tRTPmin.: max(4nCK, 7.5ns)
Internal READ Command to PRECHARGE Command delay tRTP
tRTPmax.: -
Delay from start of internal write WTR tWTRmin.: max(4nCK, 7.5ns)
transaction to internal read command tWTRmax.:
WRITE recovery time tWR 15 - ns
Mode Register Set command cycle time tMRD 4 - nCK
. tMODmin.: max(12nCK, 15ns)
Mode Register Set command update delay tMOD
tMODmax.:
ACT to internal read or write delay time tRCD
PRE command period tRP
ACT to ACT or REF command period tRC
CAS# to CAS# command delay tCCD 4 nCK
Auto precharge write recovery + precharge time tDAL(min) WR + roundup(tRP / tCK(avg)) nCK
Multi-Purpose Register Recovery Time tMPRR 1 - nCK
ACTIVE to PRECHARGE command period tRAS Standard Speed Bins
. . tRRDmin.: max(4nCK, 6ns)
ACTIVE to ACTIVE command period for 1KB page size tRRD
tRRDmax.:
X . tRRDmin.: max(4nCK, 7.5ns)
ACTIVE to ACTIVE command period for 2KB page size tRRD
tRRDmax.:
Four activate window for 1KB page size tFAW 30 - ns
Four activate window for 2KB page size tFAW 40 - ns
Command and Address setup time to CK, CK#
] ) tIS(base) 45 - ps
referenced to Vih(ac) / Vil(ac) levels
Command and Address hold time from CK, CK#
X iy tIH(base) 120 - ps
referenced to Vih(dc) / Vil(dc) levels
Command and Address setup time to CK, CK#
) i tIS(base) AC150 170 - ps
referenced to Vih(ac) / Vil(ac) levels
Control and Address Input pulse width for each input tIPW 560 - ps
Calibration Timing
Power-up and RESET calibration time tZQinit 512 - nCK
Normal operation Full calibration time tZQoper 256 - nCK
Normal operation Short calibration time tZQCS 64 - nCK
Reset Timing
. . tXPRmin.: max(5nCK, tRFC(min) + 10ns)
Exit Reset from CKE HIGH to a valid command tXPR
tXPRmax.: -
Self Refresh Timings
. - tXSmin.: max(5nCK, tRFC(min) + 10ns)
Exit Self Refresh to commands not requiring a locked DLL tXS
tXSmax.: -
. . tXSDLLmin.: tDLLK(min)
Exit Self Refresh to commands requiring a locked DLL tXSDLL nCK
tXSDLLmax.: -
- ) . tCKESRmin.: tCKE(min) + 1 nCK
Minimum CKE low width for Self Refresh entry to exit timing tCKESR
tCKESRmax.: -
Valid Clock Requirement after Self Refresh Entry (SRE) {CKSRE tCKSREmMIn.: max(5 nCK, 10 ns)
or Power-Down Entry (PDE) tCKSREmax.: -
Valid Clock Requirement before Self Refresh Exit (SRX) {CKSRX tCKSRXmin.: max(5 nCK, 10 ns)
or Power-Down Exit (PDX) or Reset Exit tCKSRXmax.: -
Power Down Timings
Exit Power Down with DLL on to any valid command;
tXPmin.: max(3nCK, 6ns)
Exit Precharge Power Down with DLL frozen to commands tXP
tXPmax.: -
not requiring a locked DLL
Exit Precharge Power Down with DLL frozen to commands XPDLL tXPDLLmin.: max(10nCK, 24ns)
requiring a locked DLL tXPDLLmax.: -
= X tCKEmin.: max(3nCK ,5ns)
CKE minimum pulse width tCKE
tCKEmax.: -
. tCPDEDmIn.: 1
Command pass disable delay tCPDED i nCK
tCPDEDmMiIn.: -
. tPDmin.: tCKE(min)
Power Down Entry to Exit Timing tPD
tPDmax.: 9*tREFI
- tACTPDENmMin.: 1
Timing of ACT command to Power Down entry tACTPDEN nCK
tACTPDENmax.: -
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Registered DDR3 SDRAM DIMM
. tPRPDENmMIn.: 1
Timing of PRE or PREA command to Power Down entry tPRPDEN nCK
tPRPDENmMax.: -
. tRDPDENmMIn.: RL+4+1
Timing of RD/RDA command to Power Down entry tRDPDEN nCK
tRDPDENmax.: -
Timing of WR command to Power Down entry tWRPDENMIn.: WL + 4 + (tWR / tCK(avg))
tWRPDEN nCK
(BLBOTF, BLBMRS, BC40TF) tWRPDENmMax.: -
Timing of WRA command to Power Down entry tWRAPDENMIn.: WL+4+WR+1
tWRAPDEN nCK
(BLBOTF, BLBMRS, BC4OTF) tWRAPDENmax.: -
Timing of WR command to Power Down entry (BC4MRS) tWRPDEN tWRPDENmMIn.: WL + 2 + (tWR / tCK(avg))tWRPDENmax.: - nCK
Timing of WRA command to Power Down entry tWRAPDENmMin.: WL + 2 +WR + 1
tWRAPDEN nCK
(BC4MRS) tWRAPDENmMax.: -
. tREFPDENmMin.: 1
Timing of REF command to Power Down entry tREFPDEN nCK
tREFPDENmax.: -
. tMRSPDENmMIn.: tMOD(min)
Timing of MRS command to Power Down entry tMRSPDEN
tMRSPDENmax.: -
ODT Timings
ODT high time without write command or ODTH4min.: 4
i ) ODTH4 nCK
with write command and BC4 ODTH4max.: -
I ] . ODTH8miIn.: 6
ODT high time with Write command and BL8 ODTH8 nCK
ODTH8max.: -
Asynchronous RTT turn-on delay
) tAONPD 2 85 ns
(Power-Down with DLL frozen)
Asynchronous RTT turn-off delay
) tAOFPD 2 8.5 ns
(Power-Down with DLL frozen)
RTT turn-on tAON -225 225 ps
RTT_Nom and RTT_WR turn-off time
tAOF 0.3 0.7 tCK(avg)
from ODTLoff reference
RTT dynamic change skew tADC 0.3 0.7 tCK(avg)
Write Leveling Timings
First DQS/DQS# rising edge after
i Q X Q X S tWLMRD 40 - nCK
write leveling mode is programmed
DQS/DQS# delay after write leveling mode is programmed tWLDQSEN 25 - nCK
Write leveling setup time from rising CK, CK#
) . ) tWLS 165 - ps
crossing to rising DQS, DQS# crossing
Write leveling hold time from rising DQS, DQS#
. g .g Qs. bQ tWLH 165 - ps
crossing to rising CK, CK# crossing
Write leveling output delay tWLO 0 7.5 ns
Write leveling output error tWLOE 0 2 ns
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AC Timing Specifications for DDR3 SDRAM Devices Used on Module (1866MHz)

Parameter Symbol DDR3-1800 Units Notes
Min. | Max.
Clock Timing
Minimum Clock Cycle Time (DLL off mode) tCK (DLL_OFF) 8 | - ns
Average Clock Period tCK(avg) Refer to "Standard Speed Bins) ps
Average high pulse width tCH(avg) 0.47 0.53 tCK(avg)
Average low pulse width tCL(avg) 0.47 0.53 tCK(avg)
Absolute Clock Period tCK(abs) Min.: tCK(avg)min + LI (permin ps
Max.: tCK(avg)max + tJIT(per)max
Absolute clock HIGH pulse width tCH(abs) 0.43 - tCK(avg)
Absolute clock LOW pulse width tCL(abs) 0.43 - tCK(avg)
Clock Period Jitter JIT(per) -60 60 ps
Clock Period Jitter during DLL locking period JIT(per, Ick) -50 50 ps
Cycle to Cycle Period Jitter tJIT(cc) 120 120 ps
Cycle to Cycle Period Jitter during DLL locking period JIT(cc, Ick) 100 100 ps
Duty Cycle Jitter tJIT(duty) - - ps
Cumulative error across 2 cycles tERR(2per) -88 88 ps
Cumulative error across 3 cycles tERR(3per) -105 105 ps
Cumulative error across 4 cycles tERR(4per) -117 117 ps
Cumulative error across 5 cycles tERR(5per) -126 126 ps
Cumulative error across 6 cycles tERR(6per) -133 133 ps
Cumulative error across 7 cycles tERR(7per) -139 139 ps
Cumulative error across 8 cycles tERR(8per) -145 145 ps
Cumulative error across 9 cycles tERR(9per) -150 150 ps
Cumulative error across 10 cycles tERR(10per) -154 154 ps
Cumulative error across 11 cycles tERR(11per) -158 158 ps
Cumulative error across 12 cycles tERR(12per) -161 161 ps
Cumulative error across n = 13, 14 . . . 49, 50 cycles tERR(nper) {ERR(npenmin = (1 +0.68In(m) * UIT(per)min ps
tERR(nper)max = (1 + 0.68In(n)) * tJIT(per)max
Data Timing
DQS, DQS# to DQ skew, per group, per access tDQSQ - 100 ps
DQ output hold time from DQS, DQS# tQH 0.38 - tCK(avg)
DQ low-impedance time from CK, CK# tLZ(DQ) -390 195 ps
DQ high impedance time from CK, CK# tHZ(DQ) - 195 ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels 13(:81(!7):5@ - ps
Data setup time to DQS, DQS# referenced to Vih(ac) / Vil(ac) levels fcsl(ggse) - ps
Data hold time from DQS, DQS# referenced to Vih(dc) / Vil(dc) levels Scl_‘l(sgse) - ps
DQ and DM Input pulse width for each input tDIPW 320 - ps
Data Strobe Timing
DQS,DQS# differential READ Preamble tRPRE 0.9 Note 19 tCK(avg)
DQS, DQS# differential READ Postamble tRPST 0.3 Note 11 tCK(avg)
DQS, DQS# differential output high time tQSH 0.4 - tCK(avg)
DQS, DQS# differential output low time tQSL 0.4 - tCK(avg)
DQS, DQS# differential WRITE Preamble tWPRE 0.9 - tCK(avg)
DQS, DQS# differential WRITE Postamble tWPST 0.3 - tCK(avg)
DQS, DQS# rising edge output access time from rising CK, CK# tDQSCK -195 195 tCK(avg)
DQS and DQS# low-impedance time
(Referenced from RL - 1) 1-2(DQs) 390 195 1CK(av)
DQS and DQS# high-impedance time
(Referenced from RL + BL/2) tHz(DQS) ) 195 (CK(@vg)
DQS, DQS# differential input low pulse width tDQSL 0.45 0.55 tCK(avg)
DQS, DQSt# differential input high pulse width tDQSH 0.45 0.55 tCK(avg)
DQS, DQS# rising edge to CK, CK# rising edge tDQSS -0.27 0.27 tCK(avg)
DQS, DQS# falling edge setup time to CK, CK# rising edge tDSS 0.18 - tCK(avg)
DQS, DQS# falling edge hold time from CK, CK# rising edge tDSH 0.18 - tCK(avg)
Command and Address Timing
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Registered DDR3 SDRAM DIMM
DLL locking time tDLLK 512 | - nCK
tRTPmin.: max(4nCK, 7.5ns)
Internal READ Command to PRECHARGE Command delay tRTP
tRTPmax.: -
Delay from start of internal write WTR tWTRmin.: max(4nCK, 7.5ns)
transaction to internal read command tWTRmax.:
WRITE recovery time tWR 15 - ns
Mode Register Set command cycle time tMRD 4 - nCK
i tMODmin.: max(12nCK, 15ns)
Mode Register Set command update delay tMOD
tMODmax.:
ACT to internal read or write delay time tRCD
PRE command period tRP
ACT to ACT or REF command period tRC
CAS# to CAS# command delay tCCD 4 nCK
Auto precharge write recovery + precharge time tDAL(min) WR + roundup(tRP / tCK(avg)) nCK
Multi-Purpose Register Recovery Time tMPRR 1 - nCK
ACTIVE to PRECHARGE command period tRAS Standard Speed Bins
. . tRRDmin.: max(4nCK, 5ns)
ACTIVE to ACTIVE command period for 1KB page size tRRD
tRRDmax.:
X . tRRDmin.: max(4nCK, 6ns)
ACTIVE to ACTIVE command period for 2KB page size tRRD
tRRDmax.:
Four activate window for 1KB page size tFAW 27 - ns
Four activate window for 2KB page size tFAW 35 - ns
Command and Address setup time to CK, CK#
X i tIS(base) - - ps
referenced to Vih(ac) / Vil(ac) levels
Command and Address hold time from CK, CK#
X iy tIH(base) - - ps
referenced to Vih(dc) / Vil(dc) levels
Command and Address setup time to CK, CK#
) ) tIS(base) AC150 - - ps
referenced to Vih(ac) / Vil(ac) levels
Control and Address Input pulse width for each input tIPW 535 - ps
Calibration Timing
Power-up and RESET calibration time tZQinit 512 - nCK
Normal operation Full calibration time tZQoper 256 - nCK
Normal operation Short calibration time tZQCS 64 - nCK
Reset Timing
. . tXPRmin.: max(5nCK, tRFC(min) + 10ns)
Exit Reset from CKE HIGH to a valid command tXPR
tXPRmax.: -
Self Refresh Timings
. - tXSmin.: max(5nCK, tRFC(min) + 10ns)
Exit Self Refresh to commands not requiring a locked DLL tXS
tXSmax.: -
. . tXSDLLmin.: tDLLK(min)
Exit Self Refresh to commands requiring a locked DLL tXSDLL nCK
tXSDLLmax.: -
- ) . tCKESRmin.: tCKE(min) + 1 nCK
Minimum CKE low width for Self Refresh entry to exit timing tCKESR
tCKESRmax.: -
Valid Clock Requirement after Self Refresh Entry (SRE) {CKSRE tCKSREmMIn.: max(5 nCK, 10 ns)
or Power-Down Entry (PDE) tCKSREmax.: -
Valid Clock Requirement before Self Refresh Exit (SRX) {CKSRX tCKSRXmin.: max(5 nCK, 10 ns)
or Power-Down Exit (PDX) or Reset Exit tCKSRXmax.: -
Power Down Timings
Exit Power Down with DLL on to any valid command;
tXPmin.: max(3nCK, 6ns)
Exit Precharge Power Down with DLL frozen to commands tXP
tXPmax.: -
not requiring a locked DLL
Exit Precharge Power Down with DLL frozen to commands XPDLL tXPDLLmin.: max(10nCK, 24ns)
requiring a locked DLL tXPDLLmax.: -
= X tCKEmin.: max(3nCK ,5ns)
CKE minimum pulse width tCKE
tCKEmax.: -
. tCPDEDmMIN.: 2
Command pass disable delay tCPDED i nCK
tCPDEDmMiIn.: -
. tPDmin.: tCKE(min)
Power Down Entry to Exit Timing tPD
tPDmax.: 9*tREFI
- tACTPDENmMin.: 1
Timing of ACT command to Power Down entry tACTPDEN nCK
tACTPDENmax.: -
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72

PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM
. tPRPDENmMIn.: 1
Timing of PRE or PREA command to Power Down entry tPRPDEN nCK
tPRPDENmMax.: -
tRDPDENmMin.: RL+4+1
Timing of RD/RDA command to Power Down entry tRDPDEN nCK
tRDPDENmax.: -
Timing of WR command to Power Down entry tWRPDENMIn.: WL + 4 + (tWR / tCK(avg))
tWRPDEN nCK
(BLBOTF, BLBMRS, BC40TF) tWRPDENmMax.: -
Timing of WRA command to Power Down entry tWRAPDENMIn.: WL+4+WR+1
tWRAPDEN nCK
(BLBOTF, BLBMRS, BC4OTF) tWRAPDENmax.: -
. tWRPDENmMmin.: WL + 2 + (tWR / tCK(avg))
Timing of WR command to Power Down entry (BC4MRS) tWRPDEN nCK
tWRPDENmMax.: -
Timing of WRA command to Power Down entry tWRAPDENmMIin.: WL + 2 +WR + 1
tWRAPDEN nCK
(BC4AMRS) tWRAPDENmax.: -
. tREFPDENmin.: 1
Timing of REF command to Power Down entry tREFPDEN nCK
tREFPDENmax.: -
. tMRSPDENmMIn.: tMOD(min)
Timing of MRS command to Power Down entry tMRSPDEN
tMRSPDENmMax.: -
ODT Timings
ODT high time without write command or ODTH4min.: 4
ODTH4 nCK
with write command and BC4 ODTH4max.: -
—— X . ODTH8miIn.: 6
ODT high time with Write command and BL8 ODTH8 nCK
ODTH8max.: -
Asynchronous RTT turn-on delay
) tAONPD 2 8.5 ns
(Power-Down with DLL frozen)
Asynchronous RTT turn-off delay
) tAOFPD 2 85 ns
(Power-Down with DLL frozen)
RTT turn-on tAON -195 195 ps
RTT_Nom and RTT_WR turn-off time
tAOF 0.3 0.7 tCK(avg)
from ODTLoff reference
RTT dynamic change skew tADC 0.3 0.7 tCK(avg)
Write Leveling Timings
First DQS/DQS# rising edge after
. Q . Q . g eco tWLMRD 40 - nCK
write leveling mode is programmed
DQS/DQS# delay after write leveling mode is programmed tWLDQSEN 25 - nCK
Write leveling setup time from rising CK, CK#
i o . tWLS 140 - ps
crossing to rising DQS, DQS# crossing
Write leveling hold time from rising DQS, DQS#
) o 9 s bQ tWLH 140 . ps
crossing to rising CK, CK# crossing
Write leveling output delay tWLO 0 7.5 ns
Write leveling output error tWLOE 0 2 ns
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PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Package Dimensions
[2GB — 1 Rank, 256Mx8 DDR3 SDRAMS]
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Units: Millimeters

Note: Device position and scale are only for reference.

REV 1.1 37
10/2011 © NANYA TECHNOL OGY CORPORATION
NANYA reserves the right to change products and specifications without notice.



NT2GC72B89GONL(K)/NT2GC72C89GONL(K)
NT4GC72B4PGONL(K)/NT4AGC72C4PGONL (K)/NT4GC72B8PGONL(K)/NT4GC72C8PGONL (K)

NT8GC72B4NGONL(K)/NT8GC72C4NGONL (K)
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PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM
Package Dimensions
[4GB — 2 Ranks, 256Mx8 DDR3 SDRAMS]
FRONT
133.35 +/- 0.15
[ — N - . ) SIDE
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Units: Millimeters

Note: Device position and scale are only for reference.
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PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA
Registered DDR3 SDRAM DIMM
Package Dimensions
[4GB — 1 Rank, 512Mx4 DDR3 SDRAMs]
FRONT
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Units: Millimeters

Note: Device position and scale are only for reference.
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2GB: 256M x 72/ 4GB: 512M x 72/ 8GB: 1G x 72 N\
PC3-10600 / PC3(L)-12800 / PC3-14900 NANUA

Registered DDR3 SDRAM DIMM

Package Dimensions
[8GB — 2 Ranks, 512Mx4 DDR3 SDRAMSs without H/S]
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Note: Device position and scale are only for reference.
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Registered DDR3 SDRAM DIMM
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