ED382R517-2G4ASA-HIR

Description

ED382R517-2G4SA-HIR is eorex Registered DDR3 SDRAM DIMMs (Registered Double Data Rate
Synchronous DRAM Dual In-Line Memory Modules) are low power, high-speed operation memory modules
that use DDR3 SDRAM devices. These Registered SDRAM DIMMs are intended for use as main memory
when installed in systems such as servers and workstations.

Features

» Power Supply: VDD=1.5V (1.425V to 1.575V)

* VDDQ = 1.5V (1.425V to 1.575V)

» VDDSPD=3.0Vto 3.6V

» Functionality and operations comply with the DDR3L SDRAM datasheet
» 8internal banks

» Data transfer rates: PC3-12800, PC3-10600, PC3-8500

» Bi-Directional Differential Data Strobe

e 8 hit pre-fetch

e Burst Length (BL) switch on-the-fly BL8 or BC4(Burst Chop)
e Supports ECC error correction and detection

e On-Die Termination (ODT)

» Temperature sensor with integrated SPD

» This product is in compliance with the RoHS directive.

* This product is in compliance with the RoHS directive.
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Ordering Information

Part No Density | Organization | Component Composition | # of ranks | FDHS
ED382R517-2GASA-HIR 8G 1Gb x 72 512Mx4*36 2 @]
ED382R517-2G4SA-HIR
‘ EOREX Memory Package Code
L: Leaded
| ProductType | P: Lead free
D: Dimm R: Lead free & Halogen free
Product Mode Module Speed (tCL-{RCD-tRP) |
1. DDRI DRAM Module TE: DDR3-2133 14-14-14
2: DDRII DRAM Module RD: DDR3-1866 13-13-13
DIMM Density H9: DDR3-1333 9-9-9
. G7: DDR3-1066 7-7-7
1: 1 Giga Byte !
22 Giga Byte S6: DDR3-800 6-6-6
4 4 Giga Byte
8: 8 Giga Byte A 1st
A:16Giga Byte B: 2nd
Module Type | — | C: 3rd
- - B: 4th
U: 240 pin Unbuffered DIMM
R: 240 pin Registered DIMM 4{ Power consumption \
V: 240 pin VLP Registered DIMM S 15V
S: 204 pin Unbuffered SO-DIMM M: 1.35V
L: 240 pin LRDIMM N: 1.25V
A: 204 p!n ECC SO-DIMM A
B: 204 pin SO-DIMM (Single Side)
E: 240 pin VLP ECC UDIMM 4: X4
M: 244 pin ULP Mini UDIMM 8: X8
h A: X16
e
oot
25: 256Mb 64: 64Mb 1G: 1Gb
51: 512Mb 12:128Mb  2G: 2Gb
1G: 1Gb 25:256Mb  4G: 4Gb
2G: 2Gb 51:512Mb  8G: 8Gb
4G: 4Gb 16:16Gb
8G: 8Gh
16:16Gb Data Width
6: X64
7: X72
b
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Key Parameters

CAS
MT/ s Grade es Latency e tRP IS XE CL-tRCD-tRP
(ns) (ns) (ns) (ns) (ns)
(tCK)
13.5 13.5 49,5
DDR3-1333 -17 1.5 9 (13.125)* |(13.125)* 36 (49.125)* 9-9-9
13.75 13.75 48.75
DDR3-1600 -16 1.25 11 (13.125)* |(13.125)* 35 (48.125)* 11-11-11

* Eorex DRAM devices support optional downbinning to CL11, CL9, and CL7. SPD setting is programmed to
match.

Speed Grade

Frequency [ MHZz]
Grade Remark
CL6 cL7 cL8 CL9 CL10 cL11
.18 800 1066 1066
17 800 1066 1066 1333 1333
-16 800 1066 1066 1333 1333 1600
Address Table
2GB(1Rx8) | 4GB(2Rx8) | 4GB(1Rx4) | 8GB(4Rx8) | 8GB(2Rx4) | 16GB(4Rx4)
Refresh 8K/64ms 8K/64ms 8K/64ms 8K/64ms 8K/64ms 8K/64ms
Method
Row Address AO-A13 AO-A13 AO-A13 AO-A13 AO-A13 AO-A13
Column AO-A9 AO-A9 AO-A9,A11 AO-A9 AO-A9,A11 AO-A9,A11
Addre ss
Bank Ad dress BAO-BA2 BAO-BA2 BAO-BA2 BAO-BA2 BAO-BA2 BAO-BA2
Page Size 1KB 1KB 1KB 1KB 1KB 1KB
3
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Pin Descriptions

Pin Name Descript ion E(:rm Pin Name Descrip tion E;rm
CKO Clock Input, positive line 1 ODT[1:0] On Die Termination Inputs 2
CKO Clock Input, negative line 1 DQ[63:0] Data Input/Qutput 64
CK1 Clock Input, positive line 1 CB[7:0] Data check bits Input/Output 8
CK1 Clock Input, negative line 1 DQS[8:0] Data strobes 9

CKE[1:0] | Clock Enables 2 DQS[8:0] |Data strobes, negative line 9
DM[8:0]/

J— Data Masks / Data strobes,
RAS Row Address Strobe 1 DQS[17:9], T ination d b 9
TDQS[17:9] ermination data strobes

—c DQS[17:9], |Data strobes, negative line,
CAS Column Address Strobe 1 _—
TDQS[17:9] | Termination data strobes

. I Reserved for optional hardware
WE Write Enable 1 EVENT . 1
temperature sensing

Memory bus test tool (Not Con-

S3:0] Chip Selects 4 TEST nected and Not Usable on DIMMS) 1
AL9:0],ALL, Address Inputs 14 RESET Register and SDRAM control pin 1
A[15:13]
A10/AP Address Input/Autoprecharge 1 Vbp Power Supply 22
A12/BC Address Input/Burst chop 1 Vss Ground 59
BA[2:0] SDRAM Bank Addresses 3 VReFDQ Reference Voltage for DQ 1
Serial Presence Detect (SPD)
V
SCL Qlock Input 1 REFCA Reference Voltage for CA 1
SDA SPD Data Input/Output 1 Vit Termination Voltage 4
SA[2:0] SPD Address Inputs 3 Vbbsed SPD Power 1
Parity bit for the Address and
Par_in Control bus 1
m Parity error found on the 1

Address and Control bus
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I nput/ Output Functional Descriptions

Symbol Type Polarity Function
KO IN Positive  |Positive line of the differential pair of system clock inputs that drives input to the on-
Line DIMM Clock Driver.
—_ Negative |Negative line of the differential pair of system clock inputs that drives the input to the
CKO IN . .
Line on-DIMM Clock Driver.
CK1 IN PoLsilr::;/e Terminated but not used on RDIMMs.
CK1 IN Neg:;t;ve Terminated but not used on RDIMMs.
CKE HIGH activates, and CKE LOW deactivates internal clock signals, and device input
OKE[1:0] IN Active buffers and output drivers of the SDRAMs. Taking CKE LOW provides PRECHARGE
' High POWER-DOWN and SELF REFRESH operation (all banks idle), or ACTIVE POWER DOWN
(row ACTIVE in any bank)
Enables the command decoders for the associated rank of SDRAM when low and dis-
ables decoders when high. When decoders are disabled, new commands are ignored
307 IN Active and previous operations continue. Other combinations of these input signals perform
0] Low unique functions, 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, §[3:2] operate similarly to S[1:0] for the second set of register out-
puts or register control words.
ODT[1:0] IN A}_C"té\;]e On-Die Termination control signals
RAS CAS WE IN Active When sampled at the positive rising edge of the clock, CAS, RAS, and WE define the
' ' Low operation to be executed by the SDRAM.
VRerpo Supply Reference voltage for DQ0-DQ63 and CB0-CB?7.
v Supol Reference voltage for A0-A15, BAO-BA2, RAS, CAS, WE, S0, S1, CKEO, CKEL, Par_In,
REFCA il ODTO and ODTL.
Selects which SDRAM bank of eight is activated.
BA[2:0] IN o BAO - BA2 define to which bank an Active, Read, Write or Precharge command is being
’ applied. Bank address also determines mode register is to be accessed during an MRS
cycle.
Provided the row address for Active commands and the column address
and Auto Precharge bit for Read/Write commands to select one location out of the mem
A[15:13, ory array in the respective bank. A10 is sampled during a Precharge command to deter
12/BC11, IN — mine whether the Precharge applies to one bank (A10 LOW) or all banks (A10 HIGH). |
10/AP,[9:0] only one bank is to be precharged, the bank is selected by BA. A12 is also utilized for BL
4/8 identification for "BL on the fly” during CAS command. The address inputs also pro-
vide the op-code during Mode Register Set commands.
DQ[63:0], . .
CB[7:0] 1/0 — Data and Check Bit Input/Output pins
. Active . S o
DM[8:0] IN High Masks write data when high, issued concurrently with input data.
Vop: Vss Supply Power and ground for the DDR SDRAM input buffers and core logic.
Vit Supply Termination Voltage for Address/ Command/ Control/Clock nets.
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Symbol Type Polarity Function
. Positive L . . .
DQS[17:0] 110 Edge Positive line of the differential data strobe for input and output data.
. Negative - . . .
DQS[17:0] 110 Edge Negative line of the differential data strobe for input and output data.
TDQS/TDQSis applicable for X8 DRAMs only. When enabled via Mode Register A11=1 in
TDQS[17:9] MR1,DRAM will enable the same termination resistance function on TDQS/ TDQS that is
TDQS[17:9] ouT applied to DQS DQS. When disabled via mode register A11=0 in MR1, DM/ TDQS will
provide the data mask function and TDQS is not used. X4 DRAMs must disable the TDQS
function via mode register A11=0 in MR1
SA[2:0] IN These signals are tied at the system planar to either Vgg or Vppgpp to configure the
' serial SPD EEPROM address range.
This bidirectional pin is used to transfer data into or out of the SPD EEPROM. A resistor
SDA 1/0 — must be connected from the SDA bus line to Vppgpp 0N the system planar to act as a
pullup.
SaL IN This signal is used to clock data into and out of the SPD EEPROM. A resistor may be con-
o nected from the SCL bus time to Vppgpp 0N the system planar to act as a pullup.
This signal indicates that a thermal event has been detected in the thermal sensing
ouT ; - . )
EVENT Active L device.The system should guarantee the electrical level requirement is met for the
((:i(r)gienr; Clive LOW TevenT pin on TS/ SPD part.
No pull-up resister is provided on DIMM.
v, Suool Serial EEPROM positive power supply wired to a separate power pin at the connector
DDSPD PRl which supports from 3.0 Volt to 3.6_Volt (nominal 3.3V) operation.
The RESET pin is connected to the RESET pin on the register and to the RESET pin on
RESET IN
the DRAM.
Par_In IN Parity bit for the Address and Control bus. (“1 “: Odd, “0 “: Even)
Er O out Parity error detected on the Address and Control bus. A resistor may be connected from
r_Out g?gﬁ]r)‘ Err_Out bus line to Vpp on the system planar to act as a pull up.
TEST Used by memory bus analysis tools (unused (NC) on memory DIMMs)
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Pin Assignments

I & (Fnracf){] tlfiado% I & (rigi?clkZSlig(iSO) I & (n;[to gtﬁifgm I & (rigE? Clksiifig40)
1 VREFDQ 121 Vss 61 e 181 AL
2 Vss 122 DQ4 62 VoD 182 VoD
3 DQO 123 DQ5 63 NC, CKL 183 VoD
4 DQL 124 Vss 64 NC, OK1 184 0
5 Vss 125 Dﬁ%gggsg, 65 VoD 185 KO
6 [e5Y) 126 N%z?%%g, 66 Voo 186 Voo
7 DQSO 127 Vss 67 VREFCA 187 EVENT, NC
8 Vss 128 DQ6 68 Par_In, NC 188 A0
9 DQ2 129 DQ7 69 VoD 189 VoD
10 DQ3 130 Vss 70 AL0 / AP 190 BAL
11 Vss 131 DQ12 71 BAO 101 Voo
12 DQ8 132 DQ13 72 VoD 192 RAS
13 DQO 133 Vss 73 WE 193 0
14 Vss 134 Dl\%gglsgo, 74 Cas 194 VoD
15 DOST 135 N%% 75 VoD 195 oDTO
16 DQSL 136 Vss 76 3L, NC 196 AL3
17 Vss 137 DQL4 77 ODT1, NC 197 Voo
18 DQ10 138 DQ15 78 Voo 198 3, NC
19 DQ11 139 Vss 79 2, NC 199 Vss
20 Vss 140 DQ20 80 Vss 200 DQ36
21 DQ16 141 DQ21 81 DQ32 201 DQ37
22 DQL7 142 Vss 82 DQ33 202 Vss
23 Vss 143 D'\%ggl_l_sll’ 83 Vss 203 D"%ggfgl_?"
24 DOS2 144 N%%sfi 84 DOSA 204 N%%—gllf"
25 DO 145 Vss 85 DQS4 205 Vss
26 Vss 146 DQ22 86 Vss 206 DQ38
27 DQ18 147 DQ23 87 DQ34 207 DQ39
28 DQ19 148 Vss 88 DQ35 208 Vss
29 Vss 149 DQ28 89 Vss 209 DQ44
30 DQ4 150 DQR9 9 DQ40 210 DQ45
3 DQ25 151 Vss 01 DQ41 211 Vss
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NC = No Connect;

RFU = Reserved Future Use

Pin # Front Side Pin # _ Back Side Pin # Front Side Pin # _ Back Side
(left 1-60) (right 121-180) (left 61-120) (right 181-240)
2 Vs 152 D"%gglez' 92 Vs 212 D"%ggfj“'
33 DOS3 153 N%%llz' 93 DQS5 213 N%%’—ésllﬂf"
34 DOS3 154 Vss 94 DQS5 214 Vss
35 Vss 155 DQ30 95 Vss 215 DQ46
36 DQ26 156 DQ31 9% DQ42 216 DQ47
37 DQ27 157 Vss 97 DQ43 217 Vss
38 Vss 158 B4, NC 08 Vss 218 DQ52
39 CBO, NC 159 CB5, NC 99 DQ48 219 DQ53
40 CBL, NC 160 Vss 100 DQ49 220 Vss
M Vs 161 NC, 2“3%58517, 101 = ) o 8(8315515,
42 DQS8 162 N%%Sf?' 102 DQS5 222 N%%'Sﬁf'
43 DQS8 163 Vss 103 DQS5 223 Vss
44 Vss 164 CB6, NC 104 Vss 224 DQ54
45 B2, NC 165 CB7, NC 105 DQ50 225 DQ55
46 CB3, NC 166 —vs— 106 DQ51 226 Vss
47 Vss 167 NC(TEST) 107 Vss 227 DQ60
48 VTT, NC 168 RESET 108 DQ56 228 D61
KEY KEY 109 DQ57 229 Vss

49 VTT, NC 169 CKEL, NC 110 Ves 230 D"%ggfés'
50 OKEO 170 Voo 111 DQS? 231 N%%QST%G'
51 —op 171 AL5 112 DQS7 232 Vss
52 BA2 172 AL4— 113 Vss 233 DQ62
53 Err_Out, NC 173 VoD 114 DQ58 234 DQ63
54 VoD 174 A12/ BC 115 DQ59 235 Vss
55 ALl 175 A9 116 Vss 236 VoDSPD
56 A7 176 VoD 117 SA0 237 sAL
57 VoD 177 A8 118 scL 238 SDA
58 A5 178 A6 119 SR 239 Vss
59 A4 179 \Y>s} 120 VT 240 VTT
60 VoD 180 A3

NC = No Connect;

RFU = Reserved Futur e Use
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Registering Clock Driver Specifications

Capacitance Va lues

Symbol Parameter Conditions Min | Typ | Max | Unit
Input capacitance, Data inputs 1.5 - 25 pF
G Input capacitance, CK, CK, FBIN, FBIN 15 ) s E
(up to DDR3-1600) : : P
Input capacitance, RESET, MIRROR, _ . _
Cir agsﬁ P V| = Vpp 0r GND; Vpp = 1.5v | - - 3 pF
| nput & Output Timing Requirements
1066/ 1333
Symbol | Parameter Conditions Unit
Min Max Min Max
ok Input clock fre- | Application fre- 300 670 300 810 Mhz
guency
qnpnr‘y
fregr |'MPUtClOCKTre- | roct frequency 70 300 70 300 Mhz
qnpnr‘y
tsy Setup time Input valid before 100 - 50 - ps
CKICK
. Input to remain
t = - -
H Hold time valid after CK/CK 175 125 ps
Propagation
tepm | delay, single-bit | CK/CK to output 0.65 1.0 0.65 1.0 ns
switching
Output disable
tos | time (1/2-Clock Y”/Xﬁltga‘t’”tp”t 0.5 + tQSK1(min) . 0.5 + tQSK1(min) . ps
prelaunch)
Output enable o
. Output driving to 0.5 -
t - X - 5- -
EN time (1/2-Clock i/ Yn {QSK1(max) 0.5 - tQSK1(max) ps
prelaunch)
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On DIMM Thermal Sensor

The DDR3 SDRAM DIMM temperature is monitored by integrated thermal sensor. The integrated thermal
sensor comply with JEDEC “TSE2002av, Serial Presence Detect with Temperature Sensor”.

Connection of T hermal Sen sor

EVENT
SCL
SDA SAO
EVENT 5pp with  ga1
Integrated gao
SA0 — SDA TS
SA1
SA2
Temperature -to-Digital Conversion Performance
Parameter Condi tion Min Typ Max Unit
Active Range,
75T < Tp< 95°C - +05 | +£10 C
Temperature Sensor Accuracy (Grade B) Monitor Range,
40°C< Ty< 125C Co | Er0 200 %
-20C< Tp < 125°C - +20 | 30 c
Resolution 0.25 C
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8GB, 1Gx72 Module(2 Rank of x4) - pagel
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8GB, 1Gx72 Module(2 Rank of x4) - page2

o 0
- Ro) o o9 25 o o
QR 002 2 F5 mm o o i} m 0|09 L 0 oo d o
s33E B1E S 5 2: s 38LE T L
mmmé g 7o 4 éémﬁ 2l & fe g zo 4 PlR e @
1 I 1 [ T L1 TR | 1 [
Sastiwoos - 55 _ CeoE WS - 5o _
VSS—— pm (2} DM 9 VSS—— pm (2} DM 9
DQ47:44] =AM DQ [3:01 D14 % DQ [3:0] D32 % DQI39:36] mWM DQ [3:0] D13 % DQ [3:0] D31 %
Bl2I81E 51588 % 1B 2181 51588 % B BI181E 51588 % Bl2181g 55882
| '
DQS4—ANM DQS DQSs DQS5—ANM DQS DQs
iy ) o g i o on 5
DQI35: 32=WM DQ [3:0] D4 % DQ [3:0] D22 % DQU43: 40} DQ [3:0] D5 % DQ [3:0] D23 %
B I2181% 515858 % B12181¢ 51588 & B B8 sis88 & HHERTEEEE
I ]
DQS16 — ppfDOS pos Dos15_ a{D0s Das
i 5y ) on g i nia sy g on g
DQ[63: 60 =gy DQ [3:0] D16 % DQ [3:0] D34 % DQ[55:52] —f§MDQ [3:0] D15 % DQ [3:0] D33 %
_ 0 .0 ) .0
B RIEE 55882 B l13181¢ 51588 2 B RIS 51588 % 8 13181¢ 5158 8 %
] 7]
DQS7—#DQS DQs DQS6 =#~DQS Das
DQS7—W-DQS - DQs — DQS6 —#*DQS - bQs =
VSS——pm 9 DM 9 VSS——pm 9 DM 9
DQI59: 561D [3:0] D7 % DQ [3:0] D25 % DQ[51: 48] ==§MDQ [3:0] D6 % DQ [3:0] D24 %
B lEIBIE 51588 % B l2131¢ 51588 % BREIEIE 51588 % 18121814 51588 2
'] ]
vit —| —A— vit —| —A—
Vi - SPD
posm T VDDSPD— VDDSPD SAD — SA0
VDD > - DO-D35 —_ .
—I— == = EVENT— EVENT SPD with  SAl — SA1
Vrr I bo-Ds3s I nt d
| so— so  Integrated gl s
VREFCA - DO-D35 TS
VREFDQ - DO-D35 SDA—| SDA VSS —VsS
Vss - DO-D35 Plan to use SPD with Integrated TS of Class B and

might be changed on customer’s requests. For more
details of SPD and Thermal sensor, please contact
local Eorex sales representative

Note:

1. DQ-to-1/0 wiring may be changed within a nibble.
2. See wiring diagrams for all resistors values.
3. ZQ pins of each SDRAM are connected to individual RZQ resistors (240+/-1%) ohms.
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8GB, 1Gx72 Module(2 Rank of x4) - page3

WE
CKED

CKEL

ODTO0

ODT1

CK1

PAR_IN———AM

120Q
+5%

S

=
N

r—oTxoxm-Hn T oMo

—  RSOA — CS0: SDRAMsDI[3:0], D[12:8], D17

RSOB — CS0: SDRAMsD[7:4], D[16:13]

RSIA — CS: SDRAMsD[21:18], D[30:26], D35
RS1B — CS1: SORAMsD[25:22], D[34:31]

- R N:O}A nd BA[N:O]:SDRAMSD[&O] Dle 8],D 21:17£ D$30:26£ D35

RBA[N:0]B — BA[N:0]: SORAMsD([7:4]. D[16:13], D[25:22]
— N:O A — AIN:0]: SODRAMSsDI[3:0], D[12:8], D[21:17], D[30: 26] D35
0B — A[N:0]: SORAMsD[7:4]. D[16:13], D[25:22], D[34:31]

- RRASA - RAS: SDRAMSD[3 0, D[12 8], D[21:17], D[30:26], D35

RRASB — RAS: SDRAMsD[7:4], D[16:13], D[25:22], D[34:31]

RCASA — CAS: SDRAMsD[3:0], D[12:8], D[21:17], D[30:26], D35
RCASB — CAS: SDRAMsDI[7:4], D[16:13], D[25:22], D[34:31]
RWEA — WE: SDRAMsD[3:0], D[12:8], D[21:17], D[30:26], D35
RWEB — WE: SDRAMsDI[7:4], D[16:13], D[25:22], D[34:31]
- RCKEOA— CKEO: SDRAMsD[3:0], D[12:8], D17
RCKEOB — CKEOQ: SDRAMsD[7:4], D[16:13]
- RCKELA— CKE1: SDRAMsD[21:18], D[30:26], D35
RCKELB — CKE1: SORAMsD[25:22], D[34:31]
- RODTOA — ODTO0: SDRAMsD[3:0], D[12:8], D17
RODTOB — ODTO: SDRAMsD[7:4], D[16:13]
~ RODT1A — ODT1: SDRAMsD[21:18], D[30:26], D35
RODT1A — ODT1: SDRAMsD[25:22], D[34:31]
™ PCKOA — CK: SDRAMsD[3:0], D[12:8], D17
PCKOB — CK: SDRAMsD[7:4], D[16:13]
— PCKIA — CK: SDRAMsD[21:18], D[30:26], D35
PCK1B — CK: SDRAMsD[25:22], D[34:31]
— PCKOA — CK: SDRAMsD[3:0], D[12:8], D17
PCKOB — CK: SDRAMsD[7:4], D[16:13)]
— PCK1A — CK: SDRAMsD[21:18], D[30:26], D35
POK1B — CK: SDRAMsD[25:22], D[34:31]

[ Err_Out

| RST: SDRAMs D[35:0]

* §[3:2], CKL and CK1 are NC
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Absolute Maximum Ratings

Absolute Maximum DC Ratings

Abso lute Maximum DC Ratings

Symbol Parameter Rating Units Notes
VDD \oltage on VDD pin relative to Vss -0.4V~180V v 1,3
VDDQ  |oltage on VDDQ pin relative to Vss -04V-~180V \Y% 1,3
Vine Vour Voltage on any pin relative to Vss -04V-~ 180V \Y, 1
Tstc  [Storage Temperature -55 to +100 °c 1,2
Notes:
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 rat-
ing conditions for extended periods may affect reliability.

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

conditions, please refer to JESD51-2 standard.

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

0.6XVDDQ,When VDD and VDDQ are less than 500mV; VREF may be equal to or less than 300mV.

DRAM Com ponent Operating Temperature Range

Temperature Range

Symbol Parameter Rating Units Notes

Tore Normal Operating Temperature Range 0to85 °c 1,2
Extended Temperature Range 85t0 95 °c 13
Notes:

1. Operating Temperature TOPER is the case surface temperature on the center / top side of the DRAM. For mea-
surement conditions, please refer to the JEDEC document JESD51-2.

2. The Normal Temperature Range specifies the temperatures where all DRAM specifications will be supported. Dur-
ing operation, the DRAM case temperature must be maintained between 0 - 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 guaranteed 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 pus. It
is also possible to specify a component with 1X refresh (tREFI to 7.8us) in the Extended Temperature Range.
Please refer to 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 = Ob). DDR3 SDRAMs support Auto
Self-Refresh and in Extended Temperature Range and please refer to component datasheet and/or the DIMM
SPD for tREF requirements in the Extended Temperature Range

14

www.eorex.com



http://www.eorex.com/�

ED382R517-2G4ASA-HIR

AC & DC Operating Conditions

Recommended DC Opera ting Conditions

Recommen ded DC Operating Conditions

Rating
Symbol Parameter ] Units | Notes
Min. Typ. Max.
VDD Supply Voltage 1.425 1.500 1.575 \% 1,2
Notes:

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.
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AC & DC I nput Measurement Levels

AC and DC Logic I nput Levelsf or Single -Ended Signals

AC and DC Input Lev els for Singl e-Ended Command and A ddress Signals
Single Ended AC and DC Input Levels for Command and ADDress

DDR3-800/1066/1333/1600
Symbol Parameter : Unit | Notes
Min Max

VIH.CA(DC100) | DC input logic high Vref + 0.100 VDD v 1,5

VIL.CA(DC100) DC input logic low VSS Vref - 0.100 \% 1,6
VIH.CA(AC175) | AC input logic high Vref + 0.175 Note2 \% 1,2,7
VIL.CA(ACL175) AC input logic low Note2 Vref - 0.175 \% 1,2,8
VIH.CA(AC150) | AC Input logic high Vref + 0.150 Note2 \% 1,2,7
VIL.CA(AC150) AC input logic low Note2 Vref - 0.150 \% 1,2,8
VIH.CA(AC135) | AC input logic high - - \% 1,2,7
VIL.CA(AC135) AC input logic low - - \% 1,2,8
VIH.CA(AC125) | AC Input logic high - - \% 1,2,7
VIL.CA(AC125) AC input logic low - - \% 1,2,8
VRefcA®DC) R‘iggf‘f:eM\g)'ifgjéor 0.49 * VDD 0.51 * VDD vV |3,4,9

Notes:

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

2. Refer to "Overshoot and Undershoot Specifications” on page 43.

3. The ac peak noise on Vet may not allow Vger to deviate from Vierca(pe) 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.CA(DC100)
6. VIL(dc) is used as a simplified symbol for VIL.CA(DC100)

7. VIH(ac) is used as simplified symbol for VIH.CA(AC175), VIH.CA(AC150), VIH.CA(AC135), and
VIH.CA(AC125); VIH.CA(AC175) value is used when Vref + 0.175V is referenced, VIH.CA(AC150) value is
used when Vref + 0.150V is referenced, VIH.CA(AC135) value is used when Vref + 0.135V is referenced,
and VIH.CA(AC125) value is used when Vref + 0.125V is referenced.

8. VIL(ac) is used as simplified symbol for VIL.CA(AC175), VIL.CA(AC150), VIL.CA(AC135), and
VIL.CA(AC125); VIL.CA(AC175) value is used when Vref - 0.175V is referenced, VIL.CA(AC150) value is
used when Vref - 0.150V is referenced, VIL.CA(AC135) value is used when Vref - 0.135V is referenced, and
VIL.CA(AC125) value is used when Vref - 0.125V is referenced.

9. Vref is measured relative to VDD at the same point, time and same device.
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AC and DC I nput Lev els for Single -Ended Signals

DDR3 SDRAM will support two Vih/ Vil AC levels for DDR3-800 and DDR3-1066 as specified in the table
below. DDR3 SDRAM will also support corresponding tDS values (Table 41 and Table 47 in “ DDR3 Device
Operation”) as well as derating tables in Table 44 of “DDR3 Device Operation” depending on Vih/Vil AC lev-

els.
Single Ended AC and DC I nput Levels for DQ and DM
DDR3-800/1066 DDR3-1333/1600
Symbol Parameter : : Unit [Notes
Min Max Min Max

VIH.DQ(DC100)| DC input logic high| Vref + 0.100 VDD Vref + 0.100 VDD \% 1,5
VIL.DQ(DC100)| DC input logic low VSS Vref - 0.100 VSS Vref - 0.100 V | 1,6
VIH.DQ(AC175)| AC input logic high| Vref+ 0.175 Note2 - - vV 11,2,7
VIL.DQ(AC175)| AC input logic low Note2 Vref - 0.175 - - vV [1,2,8
VIH.DQ(AC150)| AC Input logic high| Vref + 0.150 Note2 Vref + 0.150 Note2 vV [1,2,7
VIL.DQ(AC150)| AC input logic low Note2 Vref - 0.150 Note2 Vref - 0.150 vV [1,2,8
VIH.CA(AC135)| AC input logic high - - - - mvV (1,2,7
VIL.CA(AC135)| AC input logic low - - - - mV (1,2,8

VRefbo(oC) ?OerfeDrg,‘%eMVior:ﬁ: 049*VDD | 051*VDD | 049*VDD | 051*VDD | V [3,4,9
Notes:

1. Vref = VrefDQ (DC).
2. Refer to "Overshoot and Undershoot Specifications" on page 43.
3. The ac peak noise on Vger may not allow Vit to deviate from Veetpg(pe) 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 simplified symbol for VIH.DQ(AC175), VIH.DQ(AC150), and VIH.DQ(AC135);
VIH.DQ(ACL75) 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 simplified symbol for VIL.DQ(ACL175), VIL.DQ(AC150), and VIL.DQ(AC135);
VIL.DQ(ACL75) value is used when Vref - 0.175V is referenced, VIL.DQ(AC150) value is used when Vref -
0.150V is referenced, and VIL.DQ(ACL135) value is used when Vref - 0.135V is referenced.

9. Vref is measured relative to VDD at the same point, time and same device.
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Vref Tolerances

The dc-tolerance limits and ac-noise limits for the reference voltages yrefca and Vgerpg are illustrated in
figure below. It shows a valid reference voltage Vg (t) as a function of time. (Vggs Stands for Vgesca and
VRefDQ ”keWise) .

Vret (DC) is the linear average of Vges (t) over a very long period of time (e.g. 1 sec). This average has to

meet the min/max requirements in the table "Differential Input Slew Rate Definition" on page 38. Further-
more Vet (t) may temporarily deviate from Vget (pcy by no more than +/- 1% VDD.

A Vvoltage

VDD

>
«

VRef ac-noise

VRef(bC VRef(DC)max
- - " ——fF= = - — — — — —_-= VDD/2
VRef(DC)min
A
AN
VSS
A

[lustrat ion of Vget(pc) toleranc e and Vger ac-noise limits

The voltage levels for setup and hold time measurements Vyag), ViHo): ViLacg), and Vi pc) are depen-
dent on Vet

“VRet” shall be understood as Vref(pc), as defined in figure above.

This clarifies that dc-variations of Vgt affect the absolute voltage a signal has to reach to achieve a valid
high or low level and therefore the time to which setup and hold is measured. System timing and voltage
budgets need to account for Vrerpc) deviations from the optimum position within the data-eye of the input
signals.

This also clarifies that the DRAM setup/ hold specification and derating values need to include time and
voltage associated with Vrgsac-noise. Timing and voltage effects due to ac-noise on Vg Up to the speci-
fied limit (+/- 1% of VDD) are included in DRAM timings and their associated deratings.
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AC and DC Logic I nput Levels for Differential Signals

Differen tial signal definition

A
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L

5

g VI LDIFEMAX - = = = = == — = — = ————m———— _
<
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£ VIL DIFEACMAX

= DIFFACMAX - — — — — — — — e ___

Definition of differential ac-swing and “time above ac-level” tpyac
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Differen tial swing requ irem ents for clock ( CK - &) and strobe (DQS -DQS)
Differential AC and DC Input Levels

DDR3-800, 1066, 1333, 1600
Symbol Parameter Unit [Notes
Min Max

VIHdiff Differential input high +0.200 Note 3 \% 1

VILdiff Differential input logic low Note 3 - 0.200 \% 1
VIHdiff (ac) Differential input high ac 2 x (VIH (ac) - Vref) Note 3 \% 2
VILdiff (ac) Differential input low ac Note 3 2 x (VIL (ac) - Vref) \% 2

Notes:

1. Used to define a differential signal slew-rate.

2. For CK - CK use VIH/VIL (ac) of AADD/CMD and VREFCA,; for DQS - DQS, DQSL, DQSL, DQSU, DQSU use VIH/VIL
(ac) of DQs and VREFDQ; if a reduced ac-high or ac-low levels is used for a signal group, then the reduced level

applies also here.

3. These values are not defined; however, the single-ended signals Ck, K, DQS, DQS, DQSL, DQSL, DQSU, DQSU
need to be within the respective limits (VIH (dc) max, VIL (dc) min) for single-ended signals as well as the limita-
tions for overshoot and undershoot. Refer to "Overshoot and Undershoot Specifications" on page 43.

Allowed time before ringback (tDVAC) for CK - CK and DQS - DQS

tDVAC [ps] tDVAC [ps]
Slew Rate [V/ns] @ |VIH/Ldiff (ac)| = 350mV @ |VIH/Ldiff (ac)| = 300mV
min max min max
>4.0 75 - 175 -
4.0 57 - 170 -
3.0 50 - 167 -
2.0 38 - 163
1.8 34 - 162 -
1.6 29 - 161 -
14 22 - 159 -
1.2 13 - 155 -
1.0 0 - 150 -
<1.0 0 - 150 -
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Single-ended re quirements for differ ential sign als
Each individual component of a differential signal (CK, DQS, DQSL, DQSU, CK, DQS, DQSL, of DQSU) has
also to comply with certain requirements for single-ended signals.

CK and CK have to approximately reach VSEHmin / VSELmax (approximately equal to the ac-levels (VIH
(ac) / VIL (ac)) for ADD/CMD signals) in every half-cycle.

DQS, DQSL, DQSU, DQS, DQSL have to reach VSEHmin / VSELmax (approximately the ac-levels (VIH (ac)
/ VIL (ac)) for DQ signals) in every half-cycle preceding and following a valid transition.

Note that the applicable ac-levels for ADD/CMD and DQ's might be different per speed-bin etc. E.g., if
VIH.CA(AC150)/VIL.CA(AC150) is used for ADD/CMD signals, then these ac-levels apply also for the single-
ended signals CK and CK.

VDD OfVDDQ- = == ======m-----ccccccaacaa--- -

Single -ended requirements for differential signal s.

Note that, while ADD/CMD and DQ signal requirements are with respect to Vref, the single-ended compo-
nents of differential signals have a requirement with respect to VDD / 2; this is nominally the same. the
transition of single-ended signals through the ac-levels is used to measure setup time. For single-ended
components of differential signals the requirement to reach VSELmax, VSEHmIn has no bearing on timing,
but adds a restriction on the common mode characteristics of these signals.
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Single -ended levels for CK, DQS, DQSL, DQSU, & DQS, DQSL or DQSU

DDR3-800, 1066, 1333, 1600
Symbol Parameter Unit [Notes
Min Max
VSEH Single-ended high level for strobes (vDD/2) +0.175 Note 3 \% 1,2
Single-ended high level for Ck, CK (vDD /2) + 0.175 Note 3 \% 1,2
VSEL Single-ended low level for strobes Note 3 (vDD/2)=0.175 \% 1,2
Single-ended low level for CK, CK Note 3 (vDD/2)=0.175 \% 1,2
Notes:

1. For CK, CK use VIH/VIL (ac) of ADD/CMD; for strobes (DQS, DQS, DQSL, DQSL, DQSU, DQSU) use VIH/VIL (ac)
of DQs.

2. VIH (ac)/VIL (ac) for DQs is based on VREFDQ; VIH (ac)/VIL (ac) for ADD/CMD is based on VREFCA; if a reduced
ac-high or ac-low level is used for a signal group, then the reduced level applies also here.

3. These values are not defined; however, the single-ended signals Ck, CK, DQS, DQS, DQSL, DQSL, DQSU, DQSU
need to be within the respective limits (VIH (dc) max, VIL (dc) min) for single-ended signals as well as the limita-
tions for overshoot and undershoot. Refer to "Overshoot and Undershoot Specifications" on page 43.
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Differen tial Input Cross Point Voltage

To guarantee tight setup and hold times as well as output skew parameters with respect to clock and
strobe, each cross point voltage of differential input signals (CK, CK and DQS, DQS) must meet the
requirements in table below. The differential input cross point voltage VI X is measured from the actual
cross point of true and complement signals to the midlevel between of VDD and VSS

VDD

- — — -CK, DQS

Vix Definition

Cross point voltage for differen tial input signals (CK, DQS)

DDR3-800, 1066, 1333, 1600

Symbol Parameter Unit [Notes
Min Max
v Differential Input Cross Point Voltage -150 150 mV
X relative to VDD/2 for CK, CK -175 175 mvV 1
Differential Input Cross Point Voltage
Vix relative to VDD/2 for DQS, DQS -150 150 mv
Notes:

1. Extended range for V,y is only allowed for clock and if single-ended clock input signals CK and CK are

monotonic with a single-ended swing VSEL / VSEH of at least VDD/2 +/-250 mV, and when the differential
slew rate of CK - CK is larger than 3 V/ns.

2. Refer to the table "Single-ended levels for CK, DQS, DQSL, DQSU, CK, DQS, DQSL or DQSU" on page 36
for VSEL and VSEH standard values.
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Slew Rate Definitions for Single -Ended I nput Signals

See 7.5 “Address / Command Setup, Hold and Derating” on page 137 in “DDR3 Device Operation” for sin-
gle-ended slew rate definitions for address and command signals.

See 7.6 “Data Setup, Hold and Slew Rate Derating” on page 144 in “DDR3 Device Operation” for single-
ended slew rate definition for data signals.

Slew Rate Definitions for Differential | nput Signals

Input slew rate for differential signals (CK, CKand DQS, DQS) are defined and measured as shown in table
and figure below.
Differential Input Slew Rate Definition

Measured

Description Defined by
Min Max

Differential input slew rate for rising edge
(CK-CK and DQS-DQS)

Differential input slew rate for falling edge
(CK-CK and DQS-DQS)

Notes:

The differential signal (i.e. CK-CK and DQS-DQS) must be linear between these thresholds.

ViLdiffmax | VIHdiffmin |[VIHdiffmin-VILdiffmax]/ DeltaTRdiff

VIHdiffmin | VILdiffmax |[VIHdiffmin-VILdiffmax]/ DeltaTFdiff

Differential Input Voltage (i.e. DQS-DQS; CK-CK)

Delta
| TRiff |

—b- VIHdiffmin

vl Ldiffmax

A

Delta
TFdiff

Differential Input Sew Rate Definition for DQS, DQS# and CK, CK#

Differential Input Slew Rate Definit ion for DQS, DQS and CK, CK

24
WWW.eorex.com


http://www.eorex.com/�

ED382R517-2G4ASA-HIR

AC & DC Output Measurement Levels
Single Ended AC and DC Output Levels

Table below shows the output levels used for measurements of single ended signals.
Single -ended AC and DC Output Levels

DDR3-800, 1066,
Symbol Parameter Unit Notes
1333 and 1600

Vor(po) DC output high measurement level (for IV curve linearity) 0.8 X Vppq \

Vom(po DC output mid measurement level (for 1V curve linearity) 0.5 X Vppq \

VoL(pg) DC output low measurement level (for IV curve linearity) 0.2 X Vppg \%

VoH(ac) AC output high measurement level (for output SR) Vor + 0.1 X Vppg \ 1
VoL(ac) AC output low measurement level (for output SR) VT - 0.1 X Vppg \

Notes:

1. The swing of £0.1 X Vppg is based on approximately 50% of the static single ended output high or low
swing with a driver impedance of 40% and an effective test load of 25% to V1= Vppg/ 2.

Differen tial AC and DC Output Levels

Table below shows the output levels used for measurements of single ended signals.
Diff erential AC and DC Output Levels

DDR3-800, 1066,
Symbol Parameter Unit Notes
1333 and 1600
Vonditt (Aq)  |AC differential output high measurement level (for output SR) + 0.2 X Vppq \Y
Vouditf (ac) | AC differential output low measurement level (for output SR) - 0.2 X Vppq \
Notes:

1. The swing of +0.2 X Vppq is based on approximately 50% of the static differential output high or low

swing with a driver impedance of 40 & and an effective test load of 25 to V1 = Vppg/2 at each of the
differential outputs.
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Singl e Ended O utput Slew Rate

When the Reference load for timing measurements, output slew rate for falling and rising edges is defined

and measured between Vg (ac) and Vopyac) for single ended signals are shown in table and figure below.
Single -ended Outp ut slew Rate Definition

Measur ed
Description Defined by
From To
Single-ended output slew rate for rising edge VoL(ac) VoH(AC) [Voniac)-VoLac)l / DeltaTRse
Single-ended output slew rate for falling edge VoH(ac) VoL(ac) [Vonac)yVoL(ac)l / DeltaTFse

Notes:
1. Output slew rate is verified by design and characterisation, and may not be subject to production test.

elta TRse
< g
g - VOH(AC)
g
kot
g
S
5 v
o
=]
(e}
=l
(]
©
i
(]
3 VOI(AC)
4] < >
Delta TFse

Single Ended Output Slew Rate Definition

Single Ended Output slew Rate Definiti on

Output Slew Rate (single -ended)

DDR3-800 DDR3-1066 | DDR3-1333 | DDR3-1600 Uni
nits

Parameter Symbol | Min Max | Min Max | Min Max | Min Max
Single-ended Output Slew Rate | SRQse 25 5 25 5 25 5 25 5 V/ns

Description: SR; Slew Rate

Q: Query Output (like in DQ, which stands for Data-in, Query-Output)

se: Single-ended Signals

For Ron = RZQ/7 setting

Note 1): In two cases, a maximum slew rate of 6V/ns applies for a single DQ signal within a byte lane.

Case 1 is a defined for a single DQ signal within a byte lane which is switching into a certain direction (either from high
to low or low to high) while all remaining DQ signals in the same byte lane are static (i.e. they stay at either high or low).

Case 2 is a defined for a single DQ signal within a byte lane which is switching into a certain direction (either from high
to low or low to high) while all remaining DQ signals in the same byte lane switching into the opposite direction (i.e. from
low to high of high to low respectively). For the remaining DQ signal switching in to the opposite direction, the regular
maximum limite of 5 V/ns applies.
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Differen tial Output Slew Rate
With the reference load for timing measurements, output slew rate for falling and rising edges is defined
and measured between VOLdIiff (AC) and VOHdiff (AC) for differential signals as shown in table and figure
below.

Differential Output Slew Rate Definition

Measur ed
Descrip tion Defined by
From To
Differential output slew rate for rising edge VoLdiff (AC) Vonditt (ac)  [[Vorditt (ac)~VoLdifr (ac)l / DeltaTRdiff
Differential output slew rate for falling edge VoHdiff (AC) Voudift (ac)  |[Vordift (ac)~Voudifr (ac)l / DeltaTFdiff

Notes:
1. Output slew rate is verified by design and characterization, and may not be subject to production test.

Delta
@ _TRdiff
O ) Lad
a
%] )
8‘ b VOH(diff(AC)
<
T
g
o
>
5 (e}
o
5
(o]
8
€
<
2 —P— vOLdiff(AC)
D »i »
< »
Delta
THdiff

Differential Output Slew Rate Definition

Differential Output slew Rate Definition

Differential Output Slew Rate

DDR3-800 DDR3-1066 | DDR3-1333 | DDR3-1600

Parameter Symbol | Min Max | Min Max | Min Max | Min Max
Differential Output Slew Rate SRQiff 5 12 5 12 5 12 5 12 V/ns
Description: SR; Slew Rate
Q: Query Output (like in DQ, which stands for Data-in, Query-Output)
se: Single-ended Signals
For Ron = RZQ/7 setting

Units
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Reference L oad for AC Timing and Ou tput Slew Rate

Figure below represents the effective reference load of 25 ohms used in defining the relevant AC timing
parameters of the device as well as output slew rate measurements.

It is not intended as a precise representation of any particular system environment or a depiction of the
actual load presented by a production tester. System designers should use IBIS or other simulation tools to
correlate the timing reference load to a system environment. Manufacturers correlate to their production
test conditions, generally one or more coaxial transmission lines terminated at the tester electronics.

|
52— DUT oos [ F MW VIT = VDDQ'2
DGS

-

Reference Load for AC Timing and Output Slew Rate
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Overshoot and Undershoot Specifications

Address and Control Overshoot and Undershoot Specifications
AC Overshoo t/ Undershoot Specification for Address and Control Pins

DDR3- | DDR3- | DDR3- | DDR3-
Parameter Units
800 1066 | 1333 | 1600
Maximum peak amplitude allowed for overshoot area. (See figure below) 0.4 0.4 0.4 0.4 \%
Maximum peak amplitude allowed for undershoot area. (See figure below) 0.4 0.4 0.4 0.4 \%
Maximum overshoot area above VDD (See figure below) 0.67 0.5 0.4 0.33 | V-ns
Maximum undershoot area below VSS (See figure below) 0.67 0.5 0.4 0.33 | V-ns

(A0-A15, BAO-BA3, CS, RAS, CAS, WE, CKE, ODT)
See figure below for each parameter definition

Maximum Amplitude

Overshoot Area

VDD
Volts

M yss

Undershoot Area

Maximum Amplitude
Time (ns)

Address and Control Overshoot and Undershoot Definition

Addres s and Control Oversho ot and Undershoo t Definiti on
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Clock, Data, Strobe and Mask Ove rshoot and Und ershoot Sp ecifications
AC Overshoot/ Undershoot Specificati on for Clock, Data, Strobe and Mask

DDR3- | DDR3- | DDR3- | DDR3-
Parameter Units
800 1066 | 1333 | 1600
Maximum peak amplitude allowed for overshoot area (See figure below) 0.4 0.4 0.4 0.4 \%
Maximum peak amplitude allowed for undershoot area (See figure below)| 0.4 0.4 0.4 0.4 \%
Maximum overshoot area above VDD (See figure below) 0.25 0.19 0.15 0.13 | V-ns
Maximum undershoot area below VSS (See figure below) 0.25 0.19 0.15 0.13 | V-ns

(CK, CK, DQ, DQS, DQS, DM)
See figure below for each parameter definition

Maximum Amplitude

Overshoot Area

vDDQ
Volts

) VSSQ

Undershoot Area

Maximum Amplitude
Time (ns)

Clock, Data Strobe and Mask Overshoot and Undershoot Definition

Clock, Data, Strobe and Mask Overshoot and Undersh oot Definition
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Refresh parameters by devi ce density
Refresh parameters by device density

Parameter RTT_Nom Setting 512Mb 1Gb 2Gb 4Gb 8Gb | Units |Notes
Rg;;iﬁgﬁgﬂgﬁ;gr tRFC 90 110 | 160 | 260 | 350 | ns
Average periodic {REF] 0°C<Tcase<85°C| 7.8 7.8 7.8 7.8 7.8 us
refresh interval 85°C<Tease<95°C 3.9 3.9 3.9 3.9 3.9 us 1

Standard Speed Bins
DDR3 SDRAM Standard Speed Bins include tCK, tRCD, tRP, tRAS and tRC for each corresponding bin.

DDR3-800 Speed Bins

For specific Notes See "Speed Bin Table Notes" on p age 37.

Speed Bin DDR3-800E
Unit Notes
CL - nRCD - nRP 6-6-6
Parameter Symbol min max

Internal read command to first data tan 15 20 ns

ACT to internal read or write delay time trep 15 — ns

PRE command period trp 15 — ns

ACT to ACT or REF command period tre 52.5 — ns

ACT to PRE command period tras 37.5 9 * tREF ns
CL=6 CWL=5 tekave) 2.5 3.3 ns 123

Supported CL Settings 6 Nck

Supported CWL Settings 5 Nck
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DDR3-1066 Speed Bins
For sp ecific Notes See "Speed Bin Table Notes" on page 37.

Speed Bin DDR3-1066F
Unit Note
CL - nRCD - nRP 7-7-7
Parameter Symbol min max
Internal read command to
first data tan 13.125 20 ns
ACT to internal read or
write delay time trep 13.125 T ns
PRE command period trp 13.125 — ns
ACT to ACT or _REF tre 50.625 . ns
command period
ACT to PRE command .
period tras 37.5 9 * tREH ns
=6 CWL=5 tCK(AVG) 2.5 3.3 ns 1,2,3,6
B OWL=6 | teave Reserved ns 1234
-7 CWL=5 tek(ave) Reserved ns 4
CWL=6 | texavg) 1.875 ‘ <25 ns 1,2,3,4
-8 CWL=5 tekave) Reserved ns 4
B CWL=6 | tokavg) 1.875 ‘ <25 ns 1,2,3
Supported CL Settings 6,7,8 Nex
Supported CWL Settings 56 Nex
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DDR3-1333 Speed Bins

For sp ecific Notes See "Speed Bin Table Notes" on page 37.

Speed Bin DDR3-1333H
Unit Note
CL - nRCD - nRP 9-9-9
Parameter Symbol min max
Internal read t 13.5 20 ns
command to first data| A (13.125)510
ACT to internal read or | 13.5 o ns
write delay time RCD (13.125)%10
PRE command period t 13.5 ns
I —_—
b RP (13.125)5:10
ACT to ACT or REF t 49.5 o ns
command period RC (49.125)510
ACT to PRE command
t *
period RAS 36 9 * tREF ns
CWL=5 tCK(AVG) 2.5 3.3 ns 1,2,3,7
CL=6| CWL=6 | tekavg Reserved ns 1,2,3,4,7
CWL=7 | tekavg Reserved ns 4
CWL=5 | tekavg Reserved ns 4
1.875 <25
CL=7 CWL=6 tCK(AVG) ns 1,2,3,4,7
(Optional)®10
CWL=7 | tekave Reserved ns 1,2,3,4
CWL=5 | texave Reserved ns 4
=8| OWL=6 | tekavg 1.875 ‘ <25 ns 1,2,3,7
CWL=7 | tekavg Reserved ns 1,2,3,4
=9 CWL = 5, 6 | tekavg Reserved ns 4
B oWL=7 | toave 15 | <1.875 ns 12,34
CWL = 5, 6 | tekavg Reserved ns 4
CL=10 1.5 | <1.875 ns 1,2,3
CWL=7 t 1Ly
cK(ave) (Optional) ns 5
Supported CL Settings 6,7,8,9, 10 Nex
Supported CWL Settings 56,7 Nex
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DDR3-1600 Speed Bins

For sp ecific Notes See "Speed Bin Table Notes" on page 37.

Speed Bin DDR3-1600K
CL - nRCD - nRP 11-11-11 unit Note
Parameter Symbol min max
Internal r_ead tan 13.75 50 s
command to first data (13.125)%10
ACTtQ internal r_ead or treo 13.75 . ns
write delay time (13.125)>10
PRE command period trp 13'755 10 — ns
(13.125)>
ACT to ACT or .REF tre 48.75 o s
command period (48.125)510
ACT to ';F;ﬁggmma”d tras 35 9 * tREFI ns
CWL=5 | texavg 2.5 3.3 ns 1,2,3,8
CL=6| CWL=6 | lekavg Reserved ns 1,2,3,4,8
CWL=7 | tekavg Reserved ns 4
CWL=5 | tekavg Reserved ns 4
CWL=6 | tekave 1875 | <25 ns 1,2,3,4,8
=7 (Optional)®10
CWL=7 | texave Reserved ns 1,2,3,4,8
CWL=18 | tekavg Reserved ns 4
CWL=5 | tekavg Reserved ns 4
_ CWL=6 | texavg 1.875 <25 ns 1,2,3,8
a=8 CWL=7 | tekavg Reserved ns 1,2,3,4,8
CWL=8 | texave Reserved ns 12,34
CWL =5, 6 | tekavg Reserved ns 4
_ _ 1.5 ‘ <1.875
CL=9| CWL=7 tek(ave) . =10 ns 1,2,3,4,8
(Optional)™
CWL=8 | texave Reserved ns 12,34
CWL =5, 6 | tekave) Reserved ns 4
CL=10| CWL=7 | tekavg) 15 ‘ <1.875 ns 1,2,3,8
CWL=18 | tekavg Reserved ns 1,2,3,4
=11 CWL = 5, 6,7| tekavg) Reserved ns 4
CWL=8 | tekavg 1.25 \ <15 ns 1,2,3
Supported CL Settings 56,7,8,9, 10, 11 Nex
Supported CWL Settings 56,7,8 Nk
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Speed Bin Table Notes
Absolute SpeCification (TOPER; VDDQ = VDD = 1.5V +/- 0.075 V),

1.

The CL setting and CWL setting result in tCK(AVG).MIN and tCK(AVG).MAX requirements. When mak-
ing a selection of tCK(AVG), both need to be fulfilled: Requirements from CL setting as well as require-
ments from CWL setting.

tCK(AVG).MIN limits: Since CAS Latency is not purely analog - data and strobe output are synchro-
nized by the DLL - all possible intermediate frequencies may not be guaranteed. An application should
use the next smaller JEDEC standard tCK(AVG) value (3.0, 2.5, 1.875, 1.5, or 1.25 ns) when calculat-
ing CL [nCK] = tAA [ns] / tCK(AVG) [ns], rounding up to the next ‘Supported CL, where tCK(AVG) =
3.0 ns should only be used for CL = 5 calculation.

tCK(AVG).MAX limits: Calculate tCK(AVG) = tAA.MAX/ CL SELECTED and round the resulting tCK(AVG)

down to the next valid speed bin (i.e. 3.3ns or 2.5ns or 1.875 ns or 1.25 ns). This result is
tCK(AVG).MAX corresponding to CL SELECTED.

4. '‘Reserved’ settings are not allowed. User must program a different value.

‘Optional’ settings allow certain devices in the industry to support this setting, however, it is not a man-
datory feature. Refer to Eorex DIMM data sheet and/or the DIMM SPD information if and how this set-
ting is supported.

Any DDR3-1066 speed bin also supports functional operation at lower frequencies as shown in the
table which are not subject to Production Tests but verified by Design/Characterization.

Any DDR3-1333 speed hin also supports functional operation at lower frequencies as shown in the
table which are not subject to Production Tests but verified by Design/Characterization.

Any DDR3-1600 speed bin also supports functional operation at lower frequencies as shown in the
table which are not subject to Production Tests but verified by Design/Characterization.

DDR3 SDRAM devices supporting optional down binning to CL=7 and CL=9, and tAA/tRCD/tRP must
be 13.125 ns or lower. SPD settings must be programmed to match. For example, DDR3-1333H
devices supporting down binning to DDR3-1066F should program 13.125 ns in SPD bytes for tAAmiIn
(Byte 16), tRCDmin (Byte 18), and tRPmin (Byte 20). DDR3-1600K devices supporting down binning to
DDR3-1333H or DDR3-1600F should program 13.125 ns in SPD bytes for tAAmin (Byte 16), tRCDmin
(Byte 18), and tRPmin (Byte 20). Once tRP (Byte 20) is programmed to 13.125ns, tRCmin (Byte 21,23)
also should be programmed accordingly. For example, 49.125ns (tRASmin + tRPmin = 36 ns + 13.125
ns) for DDR3-1333H and 48.125ns (tRASmin + tRPmin = 35 ns + 13.125 ns) for DDR3-1600K.
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Environmental Parameters

Symbol Parameter Rating Units Notes
Topr Operating temperature See Note 3
Hoprr Operating humidity (relative) 10 to 90 % 1
Tste Storage temperature -50 to +100 °Cc 1
Hstg Storage humidity (without condensation) 510 95 % 1
Pgar Barometric Pressure (operating & storage) 105 to 69 K Pascal 1,2
Note:

1. Stress 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. Expousure to absolute
maximum rating conditions for extended periods may affect reliablility.

2. Up to 9850 ft.
3. The designer must meet the case temperature specifications for individual module components.
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IDD and IDDQ Specification Parameters and Test Conditions

IDD and I DDQ Measurement Conditions

In this chapter, IDD and I DDQ measurement conditions such as test load and patterns are defined. Figure
1. shows the setup and test load for IDD and 1DDQ measurements.

3

IDD currents (such as IDDO, IDD1, IDD2N, IDD2NT, IDD2P0, IDD2P1, IDD2Q, IDD3N, IDD3P, IDD4R,
IDD4W, 1DD5B, IDD6, IDD6ET and IDD7) are measured as time-averaged currents with all VDD balls
of the DDR3 SDRAM under test tied together. Any IDDQ current is not included in IDD currents.

IDDQ currents (such as IDDQ2NT and IDDQ4R) are measured as time-averaged currents with all

VDDQ balls of the DDR3 SDRAM under test tied together. Any IDD current is not included in 1DDQ cur-
rents.
Attention: IDDQ values cannot be directly used to calculate 10 power of the DDR3 SDRAM. They can
be used to support correlation of simulated 1O power to actual 1O power as outlined in Fgure 2. In
DRAM module application, IDDQ cannot be measured separately since VDD and VDDQ are using one
merged-power layer in Module PCB.

IDD and 1DDQ measurements, the following definitions apply:
"0” and “LOW" is defined as VIN <= Vj aqimax).
"1" and “HIGH" is defined as VIN >= V|yacimax).

“MID_LEVEL" is defined as inputs are VREF = VDD/2.

Timing used for IDD and 1DDQ Measurement-Loop Patterns are provided in Table 1.

Basic | DD and IDDQ Measurement Conditions are described in Table 2.

Detailed 1DD and 1DDQ Measurement-Loop Patterns are described in Table 3 through Table 10.

IDD Measurements are done after properly initializing the DDR3 SDRAM. This includes but is not lim-
ited to setting

RON = RZQ/7 (34 Ohm in MR1);

Qoff = Og (Output Buffer enabled in MR1);

RTT_Nom = RZQ/6 (40 Ohm in MR1);

RTT_Wr = RZQ/2 (120 Ohm in MR2);

TDQS Feature disabled in MR1

Attention: The IDD and IDDQ Measurement-Loop Patterns need to be executed at least one time
before actual 1DD or IDDQ measurement is started.

Define D = {CS, RAS, CAS, WE}:= {HIGH, LOW, LOW, LOW}

Define D = {CS, RAS, CAS, WE}:= {HIGH, HIGH, HIGH, HIGH}
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+ Iop + IDDQ (optional)
[ I

—VHD VDbDQ

RESET

DDR3
CK/CK SDRAM L
CKE DQS, DQs FREL:25Qhm

és DQ, DM, VbDQ/2
RAS, CAS, WE TDQS, TDQS

A, BA
oDT
2Q AV

T : [

LT TTT 17

Figure 1 - Measurement Setup and Test Load for IDD and 1DDQ (optional) Measurements
[Note: DIMM level Output test load condition may be different from above

Application specific IDDQ
memory channel Test Load
environment I
Channel
IO Power . IDDQ- : lDDQ-
; . Simulation Simulation
Simulation

—

Correction

Channel 1O Power
Number

Fgure 2 - Correlation from simulated Channel 10 Power to actual Channel 10 Power supported
by IDDQ Measurement
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Table 1 -Timings used f or IDD and | DDQ Measur ement -Loop Patterns

DDR3-1066 DDR3-1333 DDR3-1600 .
Symbol Unit
7-7-7 9-9-9 11-11-11
tek 1.875 1.5 1.25 ns
CL 7 11 nCK
NreD 7 11 nCK
Nke 27 33 39 nCK
NRras 20 24 28 nCK
Nrp 7 9 11 nCK
1KB page size 20 20 24 nCK
Neaw :
2KB page size 27 30 32 nCK
1KB page size 4 5 nCK
NRRD .
2KB page size 6 5 6 nCK
Ngec -512Mb 48 60 72 nCK
Nrec-1 Gb 59 74 88 nCK
Nrec- 2 Gb 86 107 128 nCK
Ngec 4 Gb 139 174 208 nCK
Nrec- 8 Gb 187 234 280 nCK
Table 2 -Basic IDD and | DDQ Measurement Conditions
Symb ol Descrip tion
Operating One Bank Active-Precharge Current
CKE: High; External clock: On; tCK, nRC, nRAS, CL: see Table 1; BL: 8%: AL: 0; CS: High between ACT and
Ippo |PRE; Command, Address, Bank Address Inputs: partially toggling according to Table 3; Data |O: MID-LEVEL;
DM: stable at 0; Bank Activity: Cycling with one bank active at atime: 0,0,1,1,2,2,... (see Table 3); Output Buf-
fer and RTT: Enabled in Mode Registersb); ODT Signal: stable at 0; Pattern Details: see Table 3.
Operating One Bank Active-Precharge Current
CKE: High; External clock: On; tCK, nRC, nRAS, nRCD, CL: see Table 1; BL: 8%; AL: 0; CS: High between ACT,
Ipp1  |RD and PRE; Command, Address; Bank Address Inputs, Data 10: partially toggling according to Table 4; DM:
stable at 0; Bank Activity: Cycling with on bank active at atime: 0,0,1,1,2,2,... (see Table 4); Output Buffer and
RTT: Enabled in Mode Registersb); ODT Signal: stable at 0; Pattern Details: see Table 4.
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Symbol Descrip tion

Precharge Standby Current

CKE: High; External clock: On; tCK, CL: see Table 1; BL: 8a); AL: 0; CS: stable at 1; Command, Address, Bank
Ipp2n  |Address Inputs: partially toggling according to Table 5; Data 10: MID_LEVEL; DM: stable at 0; Bank Activity: all
banks closed; Output Buffer and RTT: Enabled in Mode Registers?); ODT Signal: stable at 0; Pattern Details:

see Table 5.

Precharge Standby ODT Current

CKE: High; External clock: On; tCK, CL: see Table 1; BL: 8a); AL: O; CS: stable at 1; Command, Address, Bank
I pp2nT |Address Inputs: partially toggling according to Table 6; Data 10: MID_LEVEL; DM: stable at 0; Bank Activity: all

banks closed; Output Buffer and RTT: Enabled in Mode Registers®; ODT Signal: toggling according to Table 6;
Pattern Details: see Table 6.

Precharge Power-Down Current Slow Exit

| CKE: Low; External clock: On; tCK, CL: see Table 1; BL: 8%; AL: 0; CS: stable at 1; Command, Address, Bank
DD2P0
Address Inputs: stable at 0; Data 10: MID_LEVEL; DM: stable at 0; Bank Activity: all banks closed; Output Buf-

fer and RTT: Enabled in Mode Registers®; ODT Signal: stable at 0; Precharge Power Down Mode: Slow Exit®

Precharge Power-Down Current Fast Exit

CKE: Low; External clock: On; tCK, CL: see Table 1; BL: 8a); AL: 0; CS: stable at 1; Command, Address, Bank
Address Inputs: stable at 0; Data 10: MID_LEVEL; DM: stable at 0; Bank Activity: all banks closed; Output Buf-

I bp2p1

fer and RTT: Enabled in Mode Registers®; ODT Signal: stable at 0; Precharge Power Down Mode: Fast Exit®

Precharge Quiet Standby Current

CKE: High; External clock: On; tCK, CL: see Table 1; BL: 8""); AL: 0; CS: stable at 1; Command, Address, Bank

lpp20
Address Inputs: stable at 0; Data 10: MID_LEVEL; DM: stable at 0; Bank Activity: all banks closed; Output Buf-

fer and RTT: Enabled in Mode Registers?; ODT Signal: stable at 0

Active Standby Current

CKE: High; External clock: On; tCK, CL: see Table 1; BL: 8a); AL: O; CS: stable at 1; Command, Address, Bank
Ibpan  |Address Inputs: partially toggling according to Table 5; Data |O: MID_LEVEL; DM: stable at 0; Bank Activity: all

banks open; Output Buffer and RTT: Enabled in Mode Registersb); ODT Signal: stable at 0; Pattern Details: see
Table 5.

Active Power-Down Current

| CKE: Low; External clock: On; tCK, CL: see Table 1; BL: 89; AL: 0; CS: stable at 1; Command, Address, Bank
DD3P
Address Inputs: stable at 0; Data 10: MID_LEVEL; DM: stable at 0; Bank Activity: all banks open; Output Buffer

and RTT: Enabled in Mode Registers?); ODT Signal: stable at 0
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Symbol Descrip tion

Operating Burst Read Current

CKE: High; External clock: On; tCK, CL: see Table 1; BL: 83); AL: 0; CS: High between RD; Command, Address,
| Bank Address Inputs: partially toggling according to Table 7; Data |O: seamless read data burst with different

DD4R
data between one burst and the next one according to Table 7; DM: stable at 0; Bank Activity: all banks open,

RD commands cycling through banks: 0,0,1,1,2,2,...(see Table 7); Output Buffer and RTT: Enabled in Mode

Registersb); ODT Signal: stable at O; Pattern Details: see Table 7.

Operating Burst Write Current

CKE: High; External clock: On; tCK, CL: see Table 1; BL: 8a); AL: 0; CS: High between WR; Command, Address,
| Bank Address Inputs: partially toggling according to Table 8; Data |10: seamless read data burst with different

DD4W
data between one burst and the next one according to Table 8; DM: stable at 0; Bank Activity: all banks open,

WR commands cycling through banks: 0,0,1,1,2,2,...(see Table 8); Output Buffer and RTT: Enabled in Mode

Registersb); ODT Signal: stable at HIGH; Pattern Details: see Table 8.

Burst Refresh Current

CKE: High; External clock: On; tCK, CL, nRFC; see Table 1; BL: 8%; AL: 0; CS: High between REF; Command,
Ibpss  |Address, Bank Address Inputs: partially toggling according to Table 9; Data 10: MID_LEVEL; DM: stable at 0;

Bank Activity: REF command every nREF (see Table 9); Output Buffer and RTT: Enabled in Mode Registersb);
ODT Signal: stable at O; Pattern Details: see Table 9.

Self-Refresh Current: Normal Temperature Range

Tease: 0 - 85 °C; Auto Self-Refresh (ASR): Disabled?); Self-Refresh Temperature Range (SRT): Normal®; CKE:

I bpe Low; External clock: Off; CK and CK: LOW; CL: see Table 1; BL: 8a); AL: 0; CS, Command, Address, Bank
Address Inputs, Data |O: MID_LEVEL; DM: stable at 0; Bank Activity: Self-Refresh operation; Output Buffer

and RTT: Enabled in Mode Registers?); ODT Signal: MID_LEVEL

Self-Refresh Current: Extended Temperature Range (optional)

Tease: 0 - 95 °C; Auto Self-Refresh (ASR): Disabled?; Self-Refresh Temperature Range (SRT): Extended®);

I bD6ET |CKE: Low; External clock: Off; CK and CK: LOW:; CL: see Table 1; BL: 8a); AL: 0; CS, Command, Address, Bank
Address Inputs, Data |O: MID_LEVEL; DM: stable at 0; Bank Activity: Extended Temperature Self-Refresh

operation; Output Buffer and RTT: Enabled in Mode Registersb); ODT Signal: MID_LEVEL
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Symbol Descrip tion

Operating Bank Interleave Read Current

CKE: High; External clock: On; tCK, nRC, nRAS, nRCD, NRRD, nFAW, CL: see Table 1; BL: 83:0: AL: CL-1; CS:
High between ACT and RDA; Command, Address, Bank Address Inputs: partially toggling according to Table
Ipp7 |10; Data 10: read data burst with different data between one burst and the next one according to Table 10;
DM: stable at 0; Bank Activity: two times interleaved cycling through banks (0, 1,...7) with different address-
ing, wee Table 10; Output Buffer and RTT: Enabled in Mode Registersb); ODT Signal: stable at O; Pattern
Details: see Table 10.

a) Burst Length: BL8 fixed by MRS: set MRO A[1,0]=00B

b) Output Buffer Enable: set MR1 A[12] = 0B; set MR1 A[5,1] = 01B; RTT_Nom enable: set MR1 A[9,6,2]
= 011B; RTT_Wr enable: set MR2 A[10,9] = 10B

¢) Precharge Power Down Mode: set MRO A12=0B for Slow Exit or MRO A12 = 1B for Fast Exit
d) Auto Self-Refresh (ASR): set MR2 A6 = OB to disable or 1B to enable feature

e) Self-Refresh Temperature Range (SRT): set MR2 A7 = OB for normal or 1B for extended temperature
range

f) Read Burst Type: Nibble Sequential, set MRO A[3] = 0B
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Table 3 - IDDO Measureme nt- Loop Pattern 2)

v <3 o 2 Sl 9 = = = | =
(@) = > 3 é = | < | < | <
0 |0 ACT | O 0 1 1 0 0|00 ]| O 0 -
1,2 DD | 1 0 0 0 0 0|[00]| O 0 0 0 -
3.4 D,D| 1 1 1 1 0 0|00 ]| O 0 0 0 -
repeat pattern 1...4 until nNRAS - 1, truncate if necessary
NRAS PRE/ 0/ 0[1/0/0/0j00/0| 0| 0[O0 -
repeat pattern 1...4 until nRC - 1, truncate if necessary
1*nRC+0 ACT | O 0 1 1 0 0|[00]| O 0 F 0 -
1*nRC+1, 2 DD | 1 0 0 0 0 0|[00]| O 0 F 0 -
> % 1*nRC+3, 4 D,D| 1 1 1 1 0 0|00 ]| O 0 F -
g i) repeat pattern 1...4 until 1*nRC + nRAS - 1, truncate if necessary
s & 1*nRC+nRAS | PRE| 0| 0| 10 0| 0j00|0 0| F|o0| -
repeat pattern 1...4 until 2*nRC - 1, truncate if necessary
1 |2*nRC repeat Sub-Loop O, use BA[2:0] = 1 instead
2 |4*nRC repeat Sub-Loop 0, use BA[2:0] = 2 instead
3 |6*nRC repeat Sub-Loop 0O, use BA[2:0] = 3 instead
4 |8*nRC repeat Sub-Loop 0O, use BA[2:0] = 4 instead
5 |10*nRC repeat Sub-Loop O, use BA[2:0] = 5 instead
6 |12*nRC repeat Sub-Loop O, use BA[2:0] = 6 instead
7 |14*nRC repeat Sub-Loop O, use BA[2:0] = 7 instead

a) DM must be driven LOW all the time. DQS, DQS are MID-LEVEL.

b) DQ signals are MID-LEVEL.
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Table 4 - IDD1 Measureme nt- Loop Pattern 2)

v <3 ) 2 S 9| =] = = | =
(@) = > 3 ﬁé = < | < | < | <
0 |0 ACT 0 0 1 1 0 0 00 0 0 0 0 -
1,2 D,D| 1 0 0 0 0 0 00 | O 0 0 0 -
3,4 D, D 1 1 1 1 0 0 00 0 0 0 0 -
repeat pattern 1...4 until nRCD - 1, truncate if necessary
NRCD RO | o101 0 000|000 0 0 00000000
repeat pattern 1...4 until nRAS - 1, truncate if necessary
NRAS PRE/ 0|01 /0[0o/0]o| 0o/ 0|0 0] -
repeat pattern 1...4 until nRC - 1, truncate if necessary
1*nRC+0 ACT 0 0 1 1 0 0 00 0 0 F 0 -
1*nRC+1,2 D,D| 1 0 0 0 0 0 00| O 0 F 0 -
_8%’ 1*nRC+3,4 DD| 1|11 1[0/ 0]o0 oo F]|o -
_g kS repeat pattern nRC + 1,...4 until NRC + nRCE - 1, truncate if necessary
S 1*nRC+nRCD | RD | 0 | 1 | 0| 1 [ 0| o0]o00| 0 0| F| 0 00110011
repeat pattern nRC + 1,...4 until NnRC + nRAS - 1, truncate if necessary
1*nRC+nRAS | PRE| 0| 0| 1|0 o0ofo0ojo0|o0o|o0o]| F|[o]| -
repeat pattern nRC + 1,...4 until *2 nRC - 1, truncate if necessary
1 |2*nRC repeat Sub-Loop O, use BA[2:0] = 1 instead
2 |4*nRC repeat Sub-Loop O, use BA[2:0] = 2 instead
3 |6*nRC repeat Sub-Loop 0, use BA[2:0] = 3 instead
4 |8*nRC repeat Sub-Loop O, use BA[2:0] = 4 instead
5 |10*nRC repeat Sub-Loop O, use BA[2:0] = 5 instead
6 |12*nRC repeat Sub-Loop 0, use BA[2:0] = 6 instead
7 |14*nRC repeat Sub-Loop O, use BA[2:0] = 7 instead

a) DM must be driven LOW all the time. DQS, DQS are used according to RD Commands, otherwise MID-

LEVEL.

b) Burst Sequence driven on each DQ signal by Read Command. Outside burst operation, DQ signals are

MID_LEVEL.
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Table 5 - IDD2N and | DD3N Measurement -Loop Patter na

« 53 ) 2 =1 9 - = = -
2lgl3] 88 | Z8|%2|8/¢5(3]5|2|5|E |8 oa
@) 3 = § AR
0 |0 D 1 0 0 0 0 0 0 0 0 0 0 -
1 D 1 0 0 0 0 0 0 0 0 0 0 -
2 D 1 1 1 1 0 0 0 0 0 F 0 -
3 D 1 1 1 1 0 0 0 0 0 F 0 -
g ? 1 |47 repeat Sub-Loop 0, use BA[2:0] = 1 instead
_g 9 2 [8-11 repeat Sub-Loop 0, use BA[2:0] = 2 instead
= % 3 |[12-15 repeat Sub-Loop 0, use BA[2:0] = 3 instead
4 116-19 repeat Sub-Loop 0, use BA[2:0] = 4 instead
5 [20-23 repeat Sub-Loop 0, use BA[2:0] = 5 instead
6 |[24-17 repeat Sub-Loop 0, use BA[2:0] = 6 instead
7 [28-31 repeat Sub-Loop 0, use BA[2:0] = 7 instead
a) DM must be driven LOW all the time. DQS, DQ_Sare MI D-LEVEL.
b) DQ signals are MID-LEVEL.
Table 6 - IDD2NT and IDDQ2NT Measuremen t-Loop Patter na
« g' ° o 2 = a | | = = | =
g”gigg Eggggéggggggomam
@) 3 e § I 2| < | T || <
0 |0 D 1 0 0 0 0 0 0 0 0 0 0 -
1 D 1 0 0 0 0 0 0 0 0 0 0 -
2 D 1 1 1 1 0 0 0 0 0 F 0 -
3 D 1 1 1 1 0 0 0 0 0 F 0 -
g % 1 |47 repeat Sub-Loop 0, but ODT = 0 and BA[2:0] = 1
_g o 2 811 repeat Sub-Loop 0, but ODT = 1 and BA[2:0] = 2
= (c;-slj 3 |12-15 repeat Sub-Loop O, but ODT = 1 and BA[2:0] = 3
4 |16-19 repeat Sub-Loop 0, but ODT = 0 and BA[2:0] = 4
5 |20-23 repeat Sub-Loop O, but ODT = 0 and BA[2:0] = 5
6 |24-17 repeat Sub-Loop O, but ODT = 1 and BA[2:0] = 6
7 |28-31 repeat Sub-Loop 0, but ODT = 1 and BA[2:0] = 7

a) DM must be driven LOW all the time. DQS, DQS are MID-LEVEL.
b) DQ signals are MID-LEVEL.
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Table 7 - IDD4R and | DDQ4R Measurement -Loop Pattern 2)

« 53 ) 2 = T = = | —| =
2lgl3] 88 | f8|4(8|¥|58/2/8(2|5|E |8 oaw
@) 3 = § S 2 T T T2
0 |0 RD 0 1 0 1 0 0 00 0 0 0 0 | 00000000
1 D 1 0 0 0 0 0 | 00 0 0 0 0 -
2,3 D,D 1 1 1 1 0 0 00 0 0 0 0 -
4 RD 0 1 0 1 0 0 | 00 0 0 F 0 | 00110011
5 D 1 0 0 0 0 0 | 00 0 0 F 0 -
g ? 6,7 D,D 1 1 1 1 0 0 00 0 0 F 0 -
= Q 1 |8-15 repeat Sub-Loop 0, but BA[2:0] = 1
S & 2 1623 repeat Sub-Loop 0, but BA[2:0] = 2
3 |24-31 repeat Sub-Loop 0, but BA[2:0] = 3
4 |32-39 repeat Sub-Loop 0, but BA[2:0] = 4
5 |40-47 repeat Sub-Loop 0, but BA[2:0] = 5
6 |48-55 repeat Sub-Loop 0, but BA[2:0] = 6
7 |56-63 repeat Sub-Loop 0, but BA[2:0] = 7

a) DM must be driven LOW all the time. DQS, DQS are used according to RD Commands, otherwise MID-LEVEL.
b) Burst Sequence driven on each DQ signal by Read Command. Qutside burst operation, DQ signals are MID-LEVEL.

Table 8 - IDD4W Measurement -Loop Pattern a)
v 8_ ® 5 -g — '5‘ E —_ — — —
(@) 5:) > 8 é = < < < <
0 |0 WR 0 1 0 0 1 0 00 0 0 0 0 | 00000000
1 D 1 0 0 0 1 0 | 00 0 0 0 0 -
2,3 D,D 1 1 1 1 1 0 00 0 0 0 0 -
4 WR 0 1 0 0 1 0 00 0 0 F 0 | 00110011
- 5 D 1 0 0 0 1 0 00 0 0 F 0 -
CET’ % 6,7 D,D 1 1 1 1 1 0 00 0 0 F 0 -
g © 1 |8-15 repeat Sub-Loop 0, but BA[2:0] = 1
L (% 2 [16-23 repeat Sub-Loop 0, but BA[2:0] = 2
3 |24-31 repeat Sub-Loop 0, but BA[2:0] = 3
4 |32-39 repeat Sub-Loop 0, but BA[2:0] = 4
5 |40-47 repeat Sub-Loop 0, but BA[2:0] = 5
6 |48-55 repeat Sub-Loop 0, but BA[2:0] = 6
7 |56-63 repeat Sub-Loop 0, but BA[2:0] = 7

a) DM must be driven LOW all the time. DQS, DQS are used according to WR Commands, otherwise MID-LEVEL.
b) Burst Sequence driven on each DQ signal by Write Command. Outside burst operation, DQ signals are MID-LEVEL.
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Table 9 - IDD5B Measurement -Loop Pattern 2)

« 53 ) 2 = T = = | —| =
2lgl3] 88 | f8|4(8|¥|58/2/8(2|5|E |8 oaw
@) 3 = § S 2 T T T2
0 |0 REF 0 0 1 0 0 0 -
1 |12 D,D | 1 0 0 0 0 | 00 0 0 0 -
3,4 D, D 1 1 1 1 0 0 00 0 F 0 -
5.8 repeat cycles 1...4, but BA[2:0] = 1
g ? 9..12 repeat cycles 1...4, but BA[2:0] = 2
= o 13...16 repeat cycles 1...4, but BA[2:0] = 3
= % 17...20 repeat cycles 1...4, but BA[2:0] = 4
21..24 repeat cycles 1...4, but BA[2:0] = 5
25...28 repeat cycles 1...4, but BA[2:0] = 6
29...32 repeat cycles 1...4, but BA[2:0] = 7
2 |33...nRFC-1 repeat Sub-Loop 1, until NnRFC - 1. Truncate, if necessary.

a) DM must be driven LOW all the time. DQS, DQS are MID-LEVEL.

b) DQ signals are MID-LEVEL.
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Table 10 - IDD7 Measurement -Loop Patter nd

ATTENTION! Sub-Loo ps 10-19 have inverse A[6:3] Pattern and Data Pattern than Sub-Loo ps 0-9

o — e] —_— —
4 o o @ = o — —_ | — —_ —
S|y |3 T E 8122|818 |85 (2|52 |8 | paad
5|7 |3 S 32 £ e ¥ T v x %
a = 8 0 | g
0 |0 ACT 0 0 1 1 0 0 00 0 0 0 0 -
1 RDA 0 1 0 1 0 0 00 1 0 0 0 00000000
2 D 1 0 0 0 0 0 00 0 0 0 0 -
repeat above D Command until nRRD - 1
nRRD ACT 0 0 1 1 0 1 00 0 0 F 0 -
1 NRRD+1 RDA 0 1 0 1 0 1 00 1 0 F 0 00110011
NRRD+2 D 1 0 0 0 0 1 00 0 0 F 0 -
repeat above D Command until 2* nRRD - 1
2 | 2*nRRD repeat Sub-Loop 0, but BA[2:0] = 2
3 |3*nRRD repeat Sub-Loop 1, but BA[2:0] = 3
4 |4*nRRD D [1]JOo]O0O]JO0O]O0O[3]0][O0]O0]F 0 | -
Assert and repeat above D Command until nFAW - 1, if necessary
5 | nFAW repeat Sub-Loop 0, but BA[2:0] = 4
6 | nFAW+nRRD repeat Sub-Loop 1, but BA[2:0] = 5
7 | nNFAW+2*nRRD repeat Sub-Loop 0, but BA[2:0] = 6
8 | nFAW+3*nRRD repeat Sub-Loop 1, but BA[2:0] = 7
> | 5 g |NFAW+4*nRRD D [1]JoJo]Jo]o0o[7]0][0]O0]F 0 | -
£ T Assert and repeat above D Command until 2* nFAW - 1, if necessary
% '% 2* nFAW+0 ACT 0 0 1 1 0 0 00 0 0 F 0 -
- 0] 10 2* nFAW+ 1 RDA 0 1 0 1 0 0 00 1 0 F 0 00110011
D 1 0 0 0 0 0 00 0 0 F 0 -
2&NFAW 2 Repeat above D Command until 2* nFAW + nRRD - 1
2* nNFAW+nRRD ACT 0 0 1 1 0 1 00 0 0 0 0 -
11 2* NFAW+ nRRD+ 1 RDA 0 1 0 1 0 1 00 1 0 0 0 00000000
D 1 0 0 0 0 1 00 0 0 0 0 -
2&nNFAW+nRRD+ 2 -
Repeat above D Command until 2* nFAW + 2* nRRD - 1
12 | 2*nFAW+2* nRRD repeat Sub-Loop 10, but BA[2:0] = 2
13 | 2*nFAW+3*nRRD repeat Sub-Loop 11, but BA[2:0] = 3
D 1 0 0 0 0 3 00 0 0 0 0 -
14| 2" nFAW:4%nRRD Assert a‘nd rer‘Jeat at‘)ove D‘ Ooanand u|nti| 3*|nFAW -1, if‘neces|sary |
15 | 3*nFAW repeat Sub-Loop 10, but BA[2:0] = 4
16 | 3*nFAW+nRRD repeat Sub-Loop 11, but BA[2:0] = 5
17 | 3*nFAW+2* nRRD repeat Sub-Loop 10, but BA[2:0] = 6
18 | 3*nFAW+3*nRRD repeat Sub-Loop 11, but BA[2:0] = 7
19 |snFAwsarRro D | 1[0 0[]0 0] 7]0]0]0]0]0] -
Assert and repeat above D Command until 4* nFAW - 1, if necessary

a) DM must be driven LOW all the time. DQS, DQS are used according to RD Commands, otherwise MID-LEVEL.
b) Burst Sequence driven on each DQ signal by Read Command. Outside burst operation, DQ signals are MID-LEVEL.
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| DD Specifications (Tcase: 0 to 95°C)

* Module IDD values in the datasheet are only a calculation based on the component IDD spec.

The actual measurements may vary according to DQ loading cap.

8GB, 1Gx 72 R-DIMM: ED382R517-2G4SA-HI9R

Symbol DDR3 1066 DDR3 1333 DDR3 1600 Unit note
IDDO 2024 2204 2474 mA
IDD1 2204 2384 2654 mA

IDD2N 1664 1844 1844 mA

IDD2NT 1916 2024 2204 mA

IDD2PO 660 660 660 mA

IDD2P1 768 768 768 mA

IDD2Q 1664 1844 1844 mA

IDD3N 1844 2024 2204 mA
IDD3P 768 768 768 mA

IDD4R 2654 3014 3374 mA

1DD4W 2654 3014 3464 mA
IDD5B 3914 4094 4544 mA
IDD6 660 660 660 mA

IDDGET 768 768 768 mA
IDD7 3914 4634 4904 mA
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1Gx72 - Module Dimentions
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Note:
1. +0.13tolerance on all dimensions unless otherwise stated.

Units: millimeters
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1Gx72 - Heat Spreader
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1. +0.13 tolerance on all dimensions unless otherwise stated.

2.In order to uninstall FDHS, please contact sales administrator. i =3
Units: millimeters
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