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1 Features

Power supply: Vob = Vbopg = 1.35V (1.283V -
1.45V)

Backward compatible to VDD = VDDQ = 1.5V
+0.075V

- Supports DDR3L devices to be backward
compatible in 1.5V application

Package: 96-Ball FBGA(x16)
Array configuration: 8 Banks
8n-Bit prefetch architecture
Differential clock inputs (CK, CK#)

Nominal and dynamic on-die termination (ODT)
for data, strobe, and maskssignals

Programmable CAS (READ) latency (CL)

Programmable posted CAS additive latency
(AL)

Note:

Data Sheet
SCB13H8G162EF
8Gbit DDR3 SDRAM

Programmable CAS (WRITE) latency (CWL)

Fixed burst length (BL) of 8 and burst chop
(BC) of 4 (via the mode register set[MRS])

Selectable BC4 or BL8 on-the-fly (OTF)

Self refresh mode

Operating case temperature: -40°C < Tcase <
95°C

Average refresh period:

- -7.8us at 0°C < Tcase < 85°C
- -3.9us at 85°C < Tcase < 95°C

JEDEC JESD79-3F compliant
ROHS compliant

1. The functionality described and the timing specifications included in this data sheet are for the DLL enabled mode of

operation.

UnilC_Techdoc, Rev. A 2024-05
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1.1 Address Table

Parameter 512Mb x 16
Number of Banks 8
Bank Address BAO - BA2
Auto Precharge A10/AP
BC Switch on the fly Al12/BC#
Row Address A0 - A15
Column Address AO - A9
Page Size® 2KB

Note:
1. Page size is the number of bytes of the data delivered from the array to the internal sense amplifiers when an ACTIVE command

is registered. Page size is per bank, calculated asfollows:
Page size = 2C0'BTS x ORG / 8

(COLBITS = the number of column address bits; ORG = the number of I/O (DQ) bits)

UnilC_Techdoc, Rev. A 2024-05 6/100
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2 Ordering information
2.1 Valid Part Numbers

Data Sheet
SCB13H8G162EF
8Gbit DDR3 SDRAM

UnilC Part Number ;\:l:gggrl]%;k CAS-RCD-RP latencies Eg;e: Sort Package
8Gbit DDR3 SDRAM Components in x 16 Organization (512M x 16)

Industrial Temperature Range (-40°C- 95°C)

SCB13H8G162EF-11MI 933 MHz 13-13-13 DDR3L-1866M | PG-FBGA-96

UnilC_Techdoc, Rev. A 2024-05 7 /100
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Package information

3

3.1 Package 96-Ball FBGA (x16)

< o U O w o uw 9 I

- ¥ 4d Z Z2 o @«

-] N S A
. “
& >—{<]
= a4 .
m b T'0F0°ET i
m ) 758 00°ZT=5TX08 0 R
m 258 8°0 |

ﬂ.mwmwOOOOOO"OOOOOOO@

O0O0000O00OO0OOOOOOOO
OO0O0O0OO0O0OO0OO00OO0O0O0OO0O0

ONONOAONCLNORONCHONORCRONORORORG,

OOOOOOOOMOOOOOOO@
O0O0OO0O0OO0OO0O0OOOOOOOG

0.8 BSC

A

(L)

0.8x8=6.4 B5C

g o U 0O w o w BT - ¥ a3 Z oo -

Post Reflow

. J00.15@[C[A[B] 96x©0.4710.05

Vip0.08®|C

—{]

—» 4— SO'0+vEQ

y () U)

[=fo.10[c]

-
i

-

(Xxvn) 0Z'T

8/100

UnilC_Techdoc, Rev. A 2024-05



M

UnilC

4  Ball Assignments

4.1 96-Ball FBGA (x16) Ball Assignments

1 2 3 4 5 6 7 8 9
Al O O O O

Voo DQU5 DQU7 DQU4 Vobpa Vss
| O O O

Vssa Voo Vss DQSU# DQU6 Vssa
cl O O O

Vooa DQU3 DQU1 DQSU DQU2 Vppa
D

00 O O ¢

Vssa Voba DMU DQUO ssQ DD
E

O O O

Vss  Vssa DQLO DML  Vssa  Vopa
=

Vooa DQL2 DQSL DAL1T DAL3  Vssa
) O

Vssa DQL6 DQSL# Voo Vss Vssa
H
5 Veerpa  Vooa  DQL4 DQL7 DQL5 Vooa
K NC Vss RAS# CK Vss NC
L oDT Voo  CAS# CK# Voo  CKE
M NC CS# WE# A10/AP  ZQ NC
N Vss BAO BA2 A15 Vrerca  Vss
P Voo A3 A0 A12/BC# BA1 Voo
R Vss A5 A2 Al A4 Ves
T Voo A7 A9 A1 A6 Voo

Vss RESET# A13 A14 A8 Vss

1 2 3 4 5 6 7 8 9
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4.2 Ball Description

Symbol

Type

Function

CK, CK#

Input

Clock: CK and CK# are differential clock inputs. All address and control input signals are
sampled on the crossing of positive edge of CK and negative edge of CK#. Output (read) data

is referenced to the crossings of CK and CK#.

CKE

Input

Clock Enable: CKE HIGH activates, and CKE LOW deactivates, internal clock signals and
device input buffers and output drivers. Taking CKE LOW provides PRECHARGE POWER-
DOWN and SELF REFRESH operation (all banks idle), or ACTIVE POWER-DOWN (row active
in any bank). CKE is asynchronous for self refresh exit, however,timing

parameters such as tXS are still calculated from the first rising clock edge where CKE

HIGH satisfies tIS. After Vrerca and Vrerpg have become stable during the power on and
initialization sequence, they must be maintained during all operations (including SELF
REFRESH). CKE must be maintained HIGH throughout read and write accesses. Input buffers,
excluding CK, CK#, ODT and CKE, are disabled during power-down. Input buffers, excluding
CKE, are disabled during SELF REFRESH.

CS#

Input

Chip Select: All commands are masked when CS# is registered HIGH. CS# provides for
external rank selection on systems with multiple ranks. CS# is considered part of the command

code.

oDT

Input

On Die Termination: ODT (registered HIGH) enables termination resistance internal to the
DDR3 SDRAM. When enabled, ODT is only applied to each DQ, DQS, DQS# and DM. For x16
configuration, ODT is appliedto each DQ, DQSU, DQSU#, DQSL, DQSL#, DMU, and DML
signal. The ODT pin will be ignored if MR1 and MR2 are programmed to disable Rr.

RAS#, CAS#
WE#

Input

Command Input: RAS#, CAS#, and WE# (along with CS#) defines the command being
entered.

DML,DMU

Input

Input Data Mask: DM is an input mask signal for write data. Input data is masked when DM is
sampled HIGH coincident with that input data during a write access. DM is sampled on both
edges of DQS.

BAO - BA2

Input

Bank Address Inputs: BAO - BA2 define the bank to which an ACTIVE, READ, WRITE or
PRECHARGE command is being applied. Bank address also determines which mode register

is to be accessed during MRS cycle.

A0 —-A15

Input

Address Inputs: Provide the row address for ACTIVATE commands and the column address
for READ/WRITE commands to select one location out of the memory array in the respective
bank. (A10/AP and A12/BC# have additional functions, see below). The address inputs also
provide the op-code during MODE REGISTER SET commands.

A10/AP

Input

Auto Precharge: Al10 is sampled during READ/WRITE commands to determine whether auto
precharge should be performed to the accessed bank after the READ/WRITE operation. (HIGH:
auto precharge; LOW: No auto precharge) A10 is sampled during a PRECHARGE commandto
determine whether the precharge applies to one bank (A10 LOW) or all banks (A10 HIGH). If

only one bank is to be precharged, the bank is selected by bankaddresses.

A12/BC#

Input

Burst Chop: A12/BC# is sampled during READ/WRITE commands to determine if burst chop
(on- the-fly) will be performed. (HIGH: no burst chop; LOW: burstchopped).

UnilC_Techdoc, Rev. A 2024-05
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Symbol Type Function
Active LOW Asynchronous Reset: Reset is active when RESET# is LOW, and inactive when
RESET# Input RESET# is HIGH. RESET# must be HIGH during normal operation. RESET# is a CMOS rail-to-
rail signal with DC HIGH and LOW at 80% and 20% of Vop.
DQ o
110 Data Input/Output: Bi-directional data bus.
DQL, DQU
DOSL Data Strobe: Output with read data, input with write data. Edge-aligned with read data, centered
DQSLi; in write data. For the x16, DQSL corresponds to the data on DQLO-DQL7, DQSU corresponds
DOSU . to the data on DQUO-DQUY7. The data strobe DQS, DQSL and DQSU are paired with differential
DQSU1;E signals DQS#, DQSL#, and DQSU#, respectively, to provide differential pair signaling to the
system during reads and writes. DDR3 SDRAM supports differential data strobe only and does
not support single-ended.
NC - No Connect: No internal electrical connection is present.
VbbQ Supply DQ Power Supply: DDR3L operation = 1.283 to 1.450V; DDR3 operation = 1.425 to 1.575V.
Vssq Supply DQ Ground
Vop Supply Power Supply: DDR3L operation = 1.283 to 1.450V; DDR3 operation = 1.425 t01.575V.
Vss Supply Ground
VREFDQ Supply Reference Voltage for DQ
VREFCA Supply Reference Voltage for CA
ZQ Supply Reference Pin for ZQ Calibration
Note:

1. Inputonly pins (BAO - BA2, A0 — A15, RAS#, CAS#, WE#, CS#, CKE, ODT and RESET#) do not supply termination.

UnilC_Techdoc, Rev. A 2024-05 11/100
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5 Functional block diagrams

DDR3 SDRAM is a high-speed, CMOS dynamic random access memory. It is internally configured as an 8-bank DRAM.
Figure- 1 512 Meg x 16 Functional Block Diagram
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6 Absolute maximum ratings

6.1 Absolute Maximum DC Ratings

Table- 1 Absolute Maximum DC Ratings

Data Sheet

SCB13H8G162EF
8Gbit DDR3 SDRAM

Symbol Parameter Rating Unit Note
Vop Voltage on Voo pin relative to Vss -0.4~1.8 Y, 1,3
VbbQ Voltage on Vbpq pin relative to Vss -04~18 \% 1.3
Vin, Vour Voltage on any pin relative to Vss -04~18 \% 1
Tstc Storage Temperature -55 ~ 150 °C 1,2
Note:

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. Thisis a

stress rating only and functional operation of the device at these or any other condition 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. For the measurement conditions,

please refer to JESD51-2 standard.

3. Vobp and Vbbg must be within 300mV of each other at all times, and Vrer must not be greater than 0.6 x Vbpg, when Vpp and

Vbpg are less than 500mV, Vrer may be equal to or less than 300mV.

6.2 Recommended DC Operating Conditions

Table- 2 Recommended DC Operating Conditions

Rating
Symbol Parameter Unit Note
Min Typ. Max

DDR3L 1.283 1.35 1.45 \Y, 1,2,3,45,6
Vop Supply voltage

DDR3 1.425 15 1.575 \Y, 1,2

DDR3L 1.283 1.35 1.45 \Y, 1,2,3,45,6
VbbQ Supply voltage for output

DDR3 1.425 15 1.575 \Y, 1,2

Note:

1. Under all conditions Vbpq must be less than or equal to Vop.

2. Vooq tracks with Vop, AC parameters are measured with Vop and Vopqtied together.

3. Maximum DC value may not be greater than 1.425V. The DC value is the linear average of Voo/Vop(t) over a long period of

time (e.g., 1 sec).

If maximum limit is exceeded, input levels shall be governed by DDR3 specifications.

Under these supply voltages, the device operates to this DDR3L specification.

6. Under 1.5V operation, this DDR3L device operates in accordance with the DDR3 specifications under the same speed timings

as defined for this device.

UnilC_Techdoc, Rev. A 2024-05 13/100
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Table- 3 Temperature Range

Data Sheet

SCB13H8G162EF
8Gbit DDR3 SDRAM

Symbol Parameter Rating Unit Note
Normal Operating Temperature Range 0~85 °C 1,2
Torer Wide temperature -40 ~ 85 °C 1,2
Extended Temperature Range 85~95 °C 13
Note:
1. Operating Temperature Torer is the case surface temperature on the center/top side of the DRAM. As for measurement
conditions, please refer to the JEDEC document JESD51-2.
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 ~ 85°C under all operating conditions.
3. Some applications require DRAM to operate 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:

REFRESH commands must be doubled in frequency, therefore reducing the Refresh interval treri to 3.9us. It is also possible

to specify a component with 1X refresh (treri to 7.8ps) in the Extended Temperature Range.

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 =0Db).

UnilC_Techdoc, Rev. A 2024-05
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7 AC AND DC INPUT MEASUREMENT LEVELS

7.1 AC and DC Logic Input Levels for Single-ended Signals

7.1.1 AC and DC Input Levels for Single-ended Command and Address
Signals

Table- 4 Single-ended AC and DC Input Levels for Command and Address

DDR3L-800/1066 DDR3L-1333/1600 DDR3L-1866/2133
Symbol Parameter Unit| Note
Min Max Min Max Min Max
ViH.capcooy | DC input logic high | Vrer + 0.09 Vop Vrer + 0.09 Vop VRrer + 0.09 VoD \% 1
VIL.ca(DC90) DC input logic low Vss VRrer- 0.09 Vss VRrer- 0.09 Vss Vrer- 0.09| V 1
ViH.caiacieo) | AC input logic high | Vrer+ 0.16 Note 2 |Vrer+ 0.16 | Note 2 - - V| 12
ViLcanacieo) | AC input logic low Note 2 VRrer- 0.16 Note 2 |Vrer- 0.16 - - vV | 1,2
ViH.canciss)y | AC input logic high | Vrer + 0.135 Note 2 |Vrer+ 0.135| Note 2 |Vrer+ 0.135| Note 2 vV | 12
) ) VREF - VREF -
ViLcanciss)y | AC input logic low Note 2 \Vrer- 0.135| Note 2 Note 2 vV | 12
0.135 0.135
ViH.cancizs) | AC input logic high - - - - Vrer+ 0.125( Note 2 V| 1,2
. : VREF -
ViLcancies)y | AC input logic low - - - - Note 2 vV | 12
0.125
Reference voltage for
VREFCA(DC) ) 0.49 xVpp |0.51 xVpp | 0.49 xVpp |0.51 xVpp| 0.49 xVpp |0.51xVop| V | 3,4
ADD, CMD inputs
DDR3-800/1066 DDR3-1333/1600 DDR3-1866/2133
Symbol Parameter Unit| Note
Min Max Min Max Min Max
ViH.capcioo) | DC input logic high | Vrer + 0.10 Vbb VRrer+ 0.10 Vbb VRrer+ 0.10 Vob \% 1,5
ViLcapcoo) | DC input logic low Vss Vrer- 0.10 Vss Vrer- 0.10 Vss Vrer- 0.10| V 1,6
ViH.canicizs)y | AC input logic high | Vrer+ 0.175| Note 2 |[Vrer+ 0.175| Note 2 - - VvV | 1,27
; : VREF -
ViH.canctzs)y | AC input logic low Note 2 Vrer- 0.175| Note 2 0.175 - - VvV 1,28
ViLcanciso)y | AC input logic high | Vrer+ 0.15 Note 2 |Vrer+ 0.15| Note 2 - - vV | 1,27
ViH.canciso) | AC input logic low Note 2 VRrer- 0.15 Note 2 |VRrer- 0.15 - - VvV 1,28
ViLcaciss)y | AC input logic high - - - - Vrer + 0.135| Note 2 VvV | 1,27
. : VREF -
Vin.caiciss)y | AC input logic low - - - - Note 2 VvV |1,28
0.135
ViLcacizs)y | AC input logic high - - - - Vrer + 0.125| Note 2 VvV | 1,27
. . VREF -
ViL.ca;ci2s) AC input logic low - - - - Note 2 VvV |1,2,8
0.125
Reference voltage for
VREFCA(DC) ) 0.49 xVpp |0.51 xVpp| 0.49 xVpp [0.51 xVpp| 0.49%xVpp [0.51xVpp| V | 3,4,9
ADD, CMD inputs
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Note:

1. For input only pins except RESET#. Vrer = VREFCA(DC)-

approx. £ 13.5mV; DDR3: approx. = 15mV).

N g A

Vinpc) is used as a simplified symbol for Vin.capcioo).

ViLpc) is used as a simplified symbol for ViL.capcioo).

See “Overshoot and Undershoot Specifications” in Section 8.6.

For reference: DDR3 has approx. Voo/2 + 15mV, DDR3L has approx. Vpp/2 + 13.5mV.

Data Sheet
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The AC peak noise on Vrer may not allow Vrer to deviate from Vrerpc) by more than + 1% Voo (for reference: DDR3L:

ViHc) is used as a simplified symbol for ViH.caaci7s), ViH.caaciso), ViH.canacss), and Vincancies); ViH.caacizs) value is used

when Vrer + 0.175V is referenced, Vin.canciso) value is used when Vrer + 0.15V is referenced, Vin.canciss) value is used

when Vrer + 0.135V is referenced, and Vin.caicizs) value is used when Vrer + 0.125V is referenced.

ViLac) is used as a simplified symbol for ViL.ca@aci7s), ViL.canaciso), ViL.canaciss)and ViLcancizs); ViL.caacizs) value is usedwhen

Vrer - 0.175V is referenced, ViL.caciso) value is used when Vrer - 0.15V is referenced, ViL.caciss) value is used when Vrer

- 0.135V is referenced, and ViL.caaci2s) value is used when Vrer - 0.125V is referenced.

9.

VRerca(pc) is measured relative to Vop at the same point in time on the same device.

7.1.2 AC and DC Input Levels for Single-ended Data Signals

Table- 5 Single-ended AC and DC Input Levels for DQ and DM

DDR3L-800/1066 DDR3L-1333/1600 DDR3L-1866/2133 )
Symbol Parameter - - - Unit | Note
Min Max Min Max Min Max
ViHpoocoo)| DC input logic high | Vrer + 0.09 Vop Vrer + 0.09 Vop Vrer + 0.09 Vob \% 1
ViLpgpcooy| DC input logic low Vss Vrer- 0.09 Vss Vrer- 0.09 Vss Vrer- 0.09 | V 1
ViH.pg(acieo)| AC input logic high | Vrer+ 0.16 Note 2 - - - - \Y 1,2
ViL.pgacieo) AC input logic low Note 2 VRrer - 0.16 - - - - \Y 1,2
ViH.pg(ac13s)| AC input logic high [Vrer+ 0.135/ Note 2  |Vrer+ 0.135| Note 2 - - \Y 1,2
ViLpgaciss)  AC input logic low Note 2 |[Vrer- 0.135| Note2 |Vrer-0.135 - - \Y 1,2
ViH.pg(ac130)| AC input logic high - - - - Vrer+ 0.13 Note 2 \ 1,2
ViLDQac130)| AC input logic low - - - - Note 2 Vrer- 0.13 | V 1,2
Reference voltage for
VREFDQ(DC) ) 0.49 x Vpp | 0.51 xVpp | 0.49 x Vpp | 0.51 xVpp | 0.49 xVpp | 0.51 xVpp | V 3,4
DQ, DM inputs
DDR3-800/1066 DDR3-1333/1600 DDR3-1866/2133 )
Symbol Parameter - - - Unit| Note
Min Max Min Max Min Max
\ViH.Doc1o0) DC input logic high | Vrer + 0.10 Vop Vrer + 0.10 Vob Vrer + 0.10 VoD \% 15
ViL.pgcioo)) DC input logic low Vss Vrer- 0.10 Vss Vrer- 0.10 Vss Vrer- 0.10 | V 1,6
ViH.Do(ac17s)| AC input logic high  [Vrer+ 0.175|  Note 2 - - - - vV | 1,2,7
ViLpgaci7s)  AC input logic low Note 2 |Vrer- 0.175 - - - - vV | 1,2,8
ViH.pgeaciso)| AC input logic high | Vrer + 0.15 Note 2 | Vrer+ 0.15 Note 2 - - vV | 1,27
ViL.pgaciso)  AC input logic low Note 2 Vrer - 0.15 Note 2 VRrer - 0.15 - - vV | 1,28
ViH.pg(ac13s)| AC input logic high |Vrer+ 0.135] Note 2 |Vrer+ 0.135| Note 2  |Vrer+ 0.135| Note 2 vV | 1,2,7
ViLpgaciss)|  AC input logic low Note 2 |Vrer- 0.135 Note 2 |Vrer- 0.135 Note 2 |Vrer- 0.135| V 1,2,8
Reference voltage for
VREFDQ(DC) ) 0.49 x Vpp | 0.51 xVpp | 0.49 xVpp | 0.51 xVpp | 0.49 xVpp | 0.51 xVpp | V | 3,49
DQ, DM inputs
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Note:
1.  VRer = VREFDQ(DC).
2. See “Overshoot and Undershoot Specifications” in Section 8.6.
3. The AC peak noise on Vrer may not allow Vrer to deviate from Vrerpqoc) by more than £ 1% Voo (for reference: DDR3L:
approx. £ 13.5mV; DDR3: approx. + 15mV).
For reference: DDR3 has approx. Voo/2 + 15mV, and DDR3L has approx. Voo/2 +13.5mV.
ViHpc) is used as a simplified symbol for ViH.popc100).

ViLipc) is used as a simplified symbol for ViL.oopc100).

N oo g &

Vinc) is used as a simplified symbol for Vinpqacizs), ViHbgaciso), and Vinbgaciss); ViH.bgacirs) value is used when Vwer +
0.175V is referenced, ViH.oqac1s0) value is used when Vrer + 0.15V is referenced, and Vin.pg(aciss) value is used when Vgrer +
0.135V is referenced.
8. Viac)is used as a simplified symbol for ViLpguci7s), ViLpgaciso), and ViLpgaciss); ViLoboacizs) value is used when VRer -
0.175V is referenced, ViLbociso) value is used when Vrer - 0.15V is referenced, and ViLpociss) value is used when Vrer-
0.135V is referenced.

9. VRerpo(bc) IS measured relative to Vpp at the same point in time on the same device.
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7.2 VREF Tolerances

The DC-Tolerance limits and AC-Noise limits for the reference voltages Vrerca and Vrerpg are illustrate In Figure- 2. It shows a
valid reference voltage Vrer@ as a function of time. (Vrer stands for Vrerca and Vrerpo likewise).
VRrere) is the linear average of Vrer over a very long period of time (e.g., 1 sec). This average has to meet the min/max

requirement in Table-4 Furthermore Vrer may temporarily deviate from Vrerc) by no more than * 1% Vop.

Figure- 2 lllustration of VREF(DC) Tolerance and VREF AC-Noise limits

A
Voltage
Vop
~N_— V
T Vrer AC noise REFO)
A\ ~ e NN AN v
VRer(pc) — — 3{]1_—/_ - W AT —— — t:/LV— ——- v R'j;(DC)’""‘X
_____________________________________________________________________________________ DD/
VREF(DC) min
—~N—
~N—
Vss
Time

The voltage levels for setup and hold time measurements Vinac), Vinpc), ViLiac) and Viupc) are dependent on Vrer. “Vrer” should
be understood as Vrer(pc).

This clarifies that DC-Variations of Vrer 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 Vrer(pc) deviations
from the optimum position within the data-eye of the inputsignals.

This also clarifies that the DRAM setup/hold specification and derating values need to include time and voltage associated with
Vrer AC-Noise. Timing and voltage effects due to AC-Noise on Vrer up to the specified limit (+ 1% of Vop) are included in DRAM

timings and their associated deratings.

UnilC_Techdoc, Rev. A 2024-05 18/100



M

UnilC

Data Sheet
SCB13H8G162EF
8Gbit DDR3 SDRAM

7.3 AC and DC Logic Input Levels for Differential Signals
7.3.1 Differential Signals Definition

Figure- 3 Definition of Differential AC-Swing and “Time above AC-Level” tDVAC

VIH,diff(AC)min
VIH,diff,min

0.0

half cycle

VIL,diff,max

VIL,diff(AC)max

Differential Input Voltage(i.e. DQS-DQS#, CK-CK#)

tovacy

7.3.2 Differential Swing Requirements for Clock (CK - CK#) and strobe (DQS -
DQS#)

Table- 6 Differential AC and DC Input Levels

DDR3L/DDR3-800/1066/1333/1600/1866/2133
Symbol Parameter 1.35Vv 1.5V Unit | Note
Min Max Min Max
VIH,diff Differential input high +0.18 Note 3 +0.20 Note 3 \% 1
VL diff Differential input low Note 3 -0.18 Note 3 -0.20 \Y 1
) o ) 2 X (ViH(ao) - 2 X (Vinao) -
Vingditiac) | Differential input high AC Note 3 Note 3 \% 2
VREF) VREF)
. o 2 X (ViLac) - 2 X (ViLac) -
VL diff(AC) Differential input low AC Note 3 Note 3 \% 2
VREF) VREF)
Note:

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

2. For CK - CK# use Vin/ViLac) of ADD/CMD and Vrerca; for DQS - DQS#, DQSL - DQSL#, DQSU - DQSU# use Vin/Viyac) of
DQS and Vrerpg; 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 (ViHpcymax, ViLcymin) for single-ended signals as well as the limitations for overshoot and
undershoot.

UnilC_Techdoc, Rev. A 2024-05
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Table- 7 Allowed Time before Ringback (tDVAC) for CK - CK# and DQS - DQS# (1.35V)
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DDR3L-800/1066/1333/1600 DDR3L-1866/2133
tovac [ps] tovac [ps] tovac [ps] tovac [ps] tovac [ps]
Slew Rate @ VIHL,diff(aC) = @ VIHL diff(ac) = @ VHL diff(ac) = @ VHL diff(ac) = @ VIHL diff(ac) =
[V/ns] 320mV 270mV 270mvV 250mV 260mV

Min Max Min Max Min Max Min Max Min Max

>4.0 189 - 201 - 163 - 168 - 176 -

4.0 189 - 201 - 163 - 168 - 176 -

3.0 162 - 179 - 140 - 147 - 154 -

2.0 109 - 134 - 95 - 105 - 111 -

1.8 91 - 119 - 80 - 91 - 97 -

1.6 69 - 100 - 62 - 74 - 78 -

1.4 40 - 76 - 37 - 52 - 56 -

1.2 Note - 44 - 5 - 22 - 24 -

1.0 Note - Note - Note - Note - Note -

<1.0 Note - Note - Note - Note - Note -

Note:

1. Risinginput differential signal shall become equal to or greater than Vi dittac) level and falling input signal shall become equal

to or less than VL difac)level.

Table- 8 Allowed Time before Ringback (tDVAC) for CK - CK# and DQS - DQS# (1.5 V)

DDR3-800/1066/1333/1600 DDR3-1866/2133
tovac [ps] tovac [ps] tovac[ps] tovac [ps] tovac [ps]

Slew Rate @ VIHiL diff(ac) = @ VIHiL diff(ac) = @ Vien aimiac = @ VHIL diff(ac) = @ VIHiL diff(ac) =
[Vins] 350mV 300mV (DQSO;]EQS#) 300mV (CK - CK#) only
Min Max Min Max Min Max Min Max Min Max

>4.0 75 - 175 - 214 - 134 - 139 -

4.0 57 - 170 - 214 - 134 - 139 -

3.0 50 - 167 - 191 - 112 - 118 -

2.0 38 - 119 - 146 - 67 - 7 -

1.8 34 - 102 - 131 - 52 - 63 -

1.6 29 - 81 - 113 - 33 - 45 -

1.4 22 - 54 - 88 - 9 - 23 -

1.2 Note - 19 - 56 - Note - Note -

1.0 Note - Note - 11 - Note - Note -

<1.0 Note - Note - Note - Note - Note -

Note:

1. Rising input differential signal shall become equal to or greater than Vindifiac) level and falling input differential signal shall

become equal to or less than Vi diffac)level.

UnilC_Techdoc, Rev. A 2024-05
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7.3.3 Single-ended Requirements for Differential Signals

Each individual component of a differential signal (CK, DQS, DQSL, DQSU, CK#, DQS#, DQSL#, or DQSU#) has also to comply
with certain requirements for single-ended signals.

CK and CK# have to approximately reach Vsenmin/VseLmax (@pproximately equal to the AC-Levels (Vihac)/ViLiac)) for ADD/CMD
signals) in every half-cycle.

DQS, DQSL, DQSU, DQS#, DQSL# have to reach Vsenmin/VseLmax (approximately the AC-Levels (Vinac)/Viac)) for DQ signal) in
every half-cycle proceeding 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.caacis0)/ViL.caaciso) is

used for ADD/CMD signals, then these AC-levels apply also for the single-ended signals CK and CK#.

Figure- 4 Single-ended Requirement for Differential Signals

VDD or VDDQ

VSEHmm _________________

Vpp/2 or Vppe/2

CK orDQS

VSELmax

VssOfVssq === mmmmmmmmm e

v

Note that, while ADD/CMD and DQ signal requirements are with respect to Vrer, the single-ended components of differential
signals have a requirement with respect to Vbo/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,
Vsenmin has no bearing on timing, but adds a restriction on the common mode characteristics of these signals.

Table- 9 Single-ended Levels for CK, DQS, DQSL, DQSU, CK#, DQS#, DQSL#, or DQSU#

DDR3L/DDR3-
Symbol Parameter 800/1066/1333/1600/1866/2133 Unit Note
Min Max
Single-ended high-level for strobes (Vop/2) + 0.175 Note 3 \% 1,2
Ve Single-ended high-level for CK, CK# (Voo/2) + 0.175 Note 3 Y, 1,2
Single-ended low-level for strobes Note 3 (Voo/2) - 0.175 \Y 1,2
Vert Single-ended low-level for CK, CK# Note 3 (Voo/2) - 0.175 \Y 1,2

Note:
1. For CK, CK# use Vin/ViLac) of ADD/CMD; for storbes (DQS, DQS#, DQSL, DQSL#, DQSU, DQSU#) use Vin/ViLac) of DQS.

2. Vinpo/ViLac) for DQ is based on Vrerpg; Vinac)/ViLac) for ADD/CMD is based on Vrerca; if a reduced AC-high or AC-low level
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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 (ViHpcymax, ViLpoymin) for single-ended signals as well as the limitations for overshoot
and undershoot.
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7.4 Differential 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-10 and Table-11. The
differential input cross point voltage Vix is measured from the actual cross point of true and complement signals to the MID-LEVEL

between of Vpp and Vss.

Figure- 5 VIX Definition

Vop
CK, DQS

Vss

Table- 10 Cross Point Voltage for Differential Input Signals (CK, DQS):1.35V

DDR3L-800/1066/1333/1600/1866/2133 ]
Symbol Parameter - Unit Note
Min Max

Differential Input Cross Point Voltage relative
Vix(ck) -150 150 mV 1
to Vop/2 for CK, CK#

Differential Input Cross PointVoltage
Vix(Dgs) . -150 150 mV -
relative to Vpp/2 for DQS, DQS#

Note:
1. The relation between Vixminmax) and Vsei/Vsen should satisfy following.
(Vop/2) + Vix(min) - VseL = 25mV

Vsen - ((Vbp/2) + Vixmax) = 25mV
Table- 11 Cross Point Voltage for Differential Input Signals (CK, DQS):1.5V

DDR3-800/1066/1333/1600/1866/2133

Symbol Parameter - Unit Note
Min Max
v Differential Input Cross Point Voltage relative -150 150 mV 2
IX(CK
€ to Voo/2 for CK, CK# -175 175 mV

Differential Input Cross PointVoltage
Vix(Dgs) . -150 150 mV 2
relative to Vpp/2 for DQS, DQS#

Note:
1. Extended range for Vix is only allowed for clock and if single-ended clock input signals CK and CK# are monotonic with a
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2. single-ended swing VSEL/VSEH of at least VDD/2 + 250mV, and when the differential slew rate of CK - CK# is larger than
3V/ns.

3. The relation between Vixminimax) and VseL/Vsen should satisfy following.
(Vbp/2) + Vixminy— VseL = 25mV; Vsen - ((Vpp/2) + Vixmax) = 25mV

7.5 Slew Rate Definitions for Single-ended Input Signals

See section 12.5 “Address/Command Setup, Hold and Derating” single-ended slew rate definitions for address and command
signals.

See section 12.6 “Data Setup, Hold and Slew Rate Derating” single-ended slew rate definitions for datasignals.

7.6 Slew Rate Definitions for Differential Input Signals

Input slew rate for differential signals (CK, CK#, and DQS, DQS#) are defined and measured as shown in Table-12 and Figure-
6.

Table- 12 Differential Input Slew Rate Definition

Measured
Description Defined by
From To
ngr?gglslgjm slew rate for rising edge (CK - CK#and VL diff max VI diff, min [ViH,diff,min - VL diff, max]/DeltaTRuaitt
ngr?gglsﬁfm slew rate for falling edge (CK - CK# and VI, diff, min VL diff, max [Vin,diff,min - VL diff, max]/DeltaT Faitt

Note:
1. The differential signal (i.e., CK - CK# and DQS - DQS#) must be linear between these thresholds.
Figure- 6 Differential Input Slew Rate Definition for DQS, DQS# and CK, CK#

DeltaTRuitt

V4 diff,min

VL diff max

Differential Input VVoltage(i.e., DQS - DQS#; CK - CK#)

DeltaTFitt
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8 AC&DC OUTPUT MEASUREMENT LEVELS

8.1 Single-ended AC and DC Output Levels

Table-13 shows the output levels used for measurements of single-ended signals.

Table- 13 Single-ended AC&DC Output Levels

Symbol Parameter Value Unit | Note

VoH(po) DC output high measurement level (for IV curve linearity) 0.8 X Vbpg \% -

Vowm(pe) DC output mid measurement level (for IV curve linearity) 0.5 X Vbpg \% -

VoL(oc) DC output low measurement level (for IV curve linearity) 0.2 X Vbpg \% -

VoH(ac) AC output high measurement level (for output SR) V11 + 0.1 X Vbpg \% 1

VoL(ac) AC output low measurement level (for output SR) Vr7- 0.1 X VbdQ \% 1
Note:

1. The swing of = 0.1 x Vbpq is based on approximately 50% of the static single-ended output high or low swing with a driver

impedance of 40Q and an effective test load of 25Q to V1= Vbpo/2.

8.2 Differential AC and DC Output Levels

Table-14 Differential AC&DC Output Levels shows the output levels used for measurements of differential signals.

Table- 14 Differential AC&DC Output Levels

Symbol Parameter Value Unit | Note

VOH diff(AC) AC differential output high measurement level (for output SR) + 0.2 X Vbpg \% 1

VoL,diff(AC) AC differential output low measurement level (for output SR) - 0.2 x Vbpo \% 1
Note:

1. The swing of £ 0.2 x Vppq is based on approximately 50% of the static single-ended output high or low swing with a driver
impedance of 40Q and an effective test load of 25Q to Vt = Vbpg/2 at each of the differential outputs.

8.3 Single-ended Output Slew Rate

With the reference load for timing measurements, output slew rate for falling and rising edges is defined and measured between

Vorac) and Vorac) for single-ended signals as shown in Table-15 and Figure- 7.

Table- 15 Single-ended Output Slew Rate Definition

Measured
Description Defined by
From To
Single-ended output slew rate for rising edge Vor(ac) VoH(ac) [Vor(ac) - VoLao)/DeltaTRse
Single-ended output slew rate for falling edge VoH(Ac) VoL(ac) [Vor(ac) - VoL(ac)l/DeltaTFse

Note:

1. Output slew rate is verified by design and characterization, and may not be subject to production test.
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Figure- 7 Single-ended Output Slew Rate Definition
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Table- 16 Single-ended Output Slew Rate
. 800 1066 1333 1600 1866 2133 Unit
Operation
Parameter Symbol - - - - - -

Voltage Min Max Min Max Min Max Min Max Min Max Min Max
single-ended 135V | 175 | 5® [175 | 5® | 175 | g® | 1.75 | 5® | 1.75 | 5@ | 1.75 | 5@ | Vins
output slew SRQse . .
rate 1.5V 25| 5 | 25| 5 | 25| 5 |25 | 5 |25 | 5® | 25 | 5® | Vins
Description:

SR: Slew Rate

Q: Query Output (like in DQ, which stands for Data-in, Query-Output)
se: Single-ended Singnals

For Ron = Rzq/7 Setting

Note:

1. Intwo cases, a maximum slew rate of 6V/ns applies for a single DQ signal within a byte lane.

. Case 1 is 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 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 switching into the opposite direction

(i.e. from LOW to HIGH or HIGH to LOW respectively). For the remaining DQ signal switching into the opposite direction,

the regular maximum limit of 5V/ns applies).
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8.4 Differential Output Slew Rate

With the reference load for timing measurements, output slew rate for falling and rising edges is defined and measured between

Vo diac) and Vow gifiac) for differential signals as shown in Table-17 and Figure-8.

Table- 17 Differential Output Slew Rate Definition

Data Sheet
SCB13H8G162EF
8Gbit DDR3 SDRAM

Measured
Description Defined by
From To
Differential output slew rate for rising edge VoL diff(AC) VOH,diff(AC) [Von.difiac) - VoL difiiac)]/DeltaTRuair
Differential output slew rate for falling edge VoH,diff(AC) VoL diff(AC) [Vor difiiac) - VoL diffiac))/DeltaT it

Note:

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

Figure- 8 Differential Output Slew Rate Definition
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Table- 18 Differential Output Slew Rate

Operation 800 1066 1333 1600 1866 2133 ,
Parameter Symbol P ' Unit

Voltage | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
single-ended SROd 135V | 35| 12 [ 35| 12 |35 | 12 |35 | 12 |35 | 12 | 35 | 12 | Vins
output slew rate 1.5V 5 10 | 5 10 | 5 10 | 5 10 | 5 12 | 5 12 | Vins

Description:
SR: Slew Rate

Q: Query Output (like in DQ, which stands for Data-in, Query-Output)
Diff: Differential Singnals
For Ron = Rzq/7 Setting
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8.5 Reference Load for AC Timing and Output Slew Rate

Figure-9 represents the effective reference load of 25Q 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.

Figure- 9 Reference Load for AC Timing and Output Slew Rate

Vbbg

Q
CK, CK# DUT ba 25

DQS ’\/\/\, V11 = Vopo/2

DQS#

Reference Point

8.6 Overshoot and Undershoot Specifications
8.6.1 Address and Control Overshoot and Undershoot Specifications

Table- 19 AC Overshoot/Undershoot Specification for Address and Control Pins

Parameter 800 1066 1333 1600 1866 2133 Unit
Maximum peak amplitude allowed for overshoot area® 0.4 0.4 0.4 0.4 0.4 0.4 Y,
Maximum peak amplitude allowed for undershoot area® 0.4 0.4 0.4 0.4 0.4 0.4 \Y,
Maximum overshoot area above Voo 0.67 0.5 0.4 0.33 0.28 0.25 V-ns
Maximum undershoot area below Vss 0.67 0.5 0.4 0.33 0.28 0.25 V-ns
(A0 — Al5, BAO - BA2, CS#, RAS#, CAS#, WE#, CKE, ODT)

Note:
1. The sum of the applied voltage (Vop) and peak amplitude overshoot voltage is not to exceed absolute maximum DC ratings.

2. The sum of the applied voltage (Vop) and the peak amplitude undershoot voltage is not to exceed absolute maximum DC

ratings.
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Figure- 10 Address and Control Overshoot and Undershoot Definition

Maximum Amplitude Overshoot Area

'

VoD
Volts (V) Vss

Undershoot Area

Maximum Amplitude
Time (ns)

8.6.2 Clock, Data, Strobe and Mask Overshoot and Undershoot
Specifications

Table- 20 AC Overshoot/Undershoot Specification for Clock, Data, Strobe and Mask

Parameter 800 1066 1333 1600 1866 2133 Unit
Maximum peak amplitude allowed for overshoot area® 0.4 0.4 0.4 0.4 0.4 0.4 \Y,
Maximum peak amplitude allowed for undershoot area® 0.4 0.4 0.4 0.4 0.4 0.4 \Y,
Maximum overshoot area above Vbpg 0.25 0.19 0.15 0.13 0.11 0.10 V-ns
Maximum undershoot area below Vssg 0.25 0.19 0.15 0.13 0.11 0.10 V-ns
(CK, CK#, DQ, DQS, DQS#, DM)

Note:

1. The sum of the applied voltage (Vop) and peak amplitude overshoot voltage is not to exceed absolute maximum DC ratings.

2. The sum of the applied voltage (Vop) and the peak amplitude undershoot voltage is not to exceed absolute maximum DC
ratings.

Figure- 11 Clock, Data, Strobe and Mask Overshoot and Undershoot Definition

Maximum Amplitude Overshoot Area

Ve

VDDQ
Volts (V) Vsso

Undershoot Area
Maximum Amplitude Time (ns)
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A functional representation of the output buffer is shown below. Output driver impedance Ron is defined by the value ofexternal

reference resistor Rzq as follows:

Ronsa = Rzq/7 (Nominal 34.3Q + 10% with nominal Rzq =240Q).
The individual pull-up and pull-down resistors Ronu) and Ronrd) are defined as follows:

RONPUZMMM

| lout |

under the condition that Rona) is turned off .

Vout
RONPd= under the condition that Roneu) is turned off.

| lout |

Figure- 12 Output Driver: Definition of Voltages and Currents

Chip In DriveMode

Output Drive

T ; O  Vppo
! llpu .
! |

To other ' Ronew

circuitry ! :

like RCV, X : — PR

! 1

: Ronpd) i our Vour
! l Ieg i
L : O  Vsso

Table- 21 Output Driver DC Electrical Characteristics, assuming RZQ = 240Q; entire operating temperature range; after

proper ZQ calibration

) ) Max Max )
Ron,nom Resistor Vour Min Nom (DDR3L) | (DDR3) Unit Note
VoLc)= 0.2 X Vbpg 0.6 1.0 1.15 1.1 Rzol7 1,2,3
Ron,34pd Vompc) = 0.5 X Vbpo 0.9 1.0 1.15 1.1 Rzol7 1,2,3
VoHpc) = 0.8 X Vbpo 0.9 1.0 1.45 1.4 Rzol7 1,2,3
40 VoLc)= 0.2 X Vbpg 0.9 1.0 1.45 1.4 Rzol7 1,2,3
Ron,34pPu Vompc) = 0.5 X Vbbo 0.9 1.0 1.15 1.1 Rzql/7 1,2,3
Vonpc) = 0.8 X Vbpg 0.6 1.0 1.15 11 Rzol7 12,3
VoLc)= 0.2 X Vbpg 0.6 1.0 1.15 1.1 Rzq/6 1,2,3
Ron,40pd Vompc) = 0.5 X Vbpo 0.9 1.0 1.15 1.1 Rzq/6 1,2,3
VoHpc) = 0.8 X Vbpo 0.9 1.0 1.45 1.4 Rzq/6 1,2,3
400 VoLc)= 0.2 X Vbpg 0.9 1.0 1.45 1.4 Rzq/6 1,2,3
Ron,40pPu Vompc) = 0.5 X Vbbo 0.9 1.0 1.15 1.1 Rzq/6 1,2,3
Vonpc) = 0.8 X Vbpg 0.6 1.0 1.15 11 Rzq/6 12,3
Mismatch between pull-up
and pull-down, MMpupe Vompc) = 0.5 X Vbbo -10 - +10 +10 % 1,2,4
Note:
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1. Thetolerance limits are specified after calibration with stable voltage and temperature. For the behavior of the tolerance limits

if temperature or voltage changes after calibration, see following section on voltage and temperature sensitivity.

The tolerance limits are specified under the condition that Vopg = Voo and that Vssq = Vss.

3. Pull-down and pull-up output driver impedances are recommended to be calibrated at 0.5 x Vopg. Other calibration schemes

may be used to achieve the linearity spec shown above, e.g. calibration at 0.2 x Vopg and 0.8 X Vbpg.

4. Measurement definition for mismatch between pull-up and pull-down, MMpupqd:

Measure Ronepu and Roneed), both at 0.5 x Vopg:

MMpypg=

RON,,-RON,,
RON‘lum

x100

8.7.1 Output Driver Temperature and Voltage Sensitivity

If temperature and/or voltage change after calibration, the tolerance limits widen according to Table 8-10 and Table 8-11.

AT =T - T(@calibration); AV = Vbpq - Vopg(@calibration); Voo = Vobq.

Note:

1. dRondT and dRondV are not subject to production test but are verified by design and characterization.

Table- 22 Output Driver Sensitivity Denfinition

Item Min Max Unit
Ron(pu)@Vor(oc) 0.6 - dRondTH x |AT| - dRondVH x |AV] 1.1 + dRondTH x |AT| + dRondVH x |AV] Rzol7
Ron@Vom(pc) 0.9 - dRondTM x |AT| - dRondVM x [AV] | 1.1+ dRondTM x |AT| + dRondVM x |AV] Rzol7
Ronpa@VoL(oc) 0.6 - dRondTL x |AT| - dRondVL x |AV] 1.1 + dRondTL x |AT| + dRondVL x|AV| Rzol7

Table- 23 Output Driver Voltage and Temperature Sensitivity

Speed Bin 800/1066/1333 1600/1866/2133 _
Iltem Min Max Min Max ont
dRondTM 0 1.5 0 15 %/°C
dRondVM 0 0.15 0 0.13 %/mV
dRondTL 0 1.5 0 1.5 %/°C
dRondVL 0 0.15 0 0.13 %/mV
dRondTH 0 1.5 0 15 %/°C
dRondVH 0 0.15 0 0.13 %/mV

Note:

1. These parameters may not be subject to production test. They are verified by design and characterization.

UnilC_Techdoc, Rev. A 2024-05

31/100



Q ii Data Sheet

UnilC SCB13H8G162EF
8Gbit DDR3 SDRAM

8.8 On-Die Termination (ODT) Levels and I-V Characteristics

On-Die Termination effective resistance Rrr is defined by bits A9, A6 and A2 of MR1 register. ODT is applied to the DQ, DM, DQS
/DQS# pins.

A functional representation of the on-die termination is shown below. The individual pull-up and pull-down resistors (Rrr(pu) and
Rr7(ra)) are defined as follows:

RTTPu= M%%%Iut under the condition that Rrrpq) is turned off.

Vout

RTTPd=| lout | under the condition that Rrr(py) is turned off.

Figure- 13 On-Die Termination: Definition of Voltages and Currents

Chip In Termination Mode

oDT

——— il VN

1 1

: l IPu I

1 i lour = Ipg - Ipy
To other i Rripy |
circuitry : i
like RCV, [T <= ba

| b lour

1 ]

: Rrie ! Vour

] l I ]

I Pd I

—e : o Vssq

8.8.1 ODT DC Electrical Characteristic

Table-24 provides an overview of the ODT DC electrical characteristics. Their values for Rrreordi20), RTTe0(Pu120), RTT120(Pd240),
RTT120(Pu240), RTT40(Pd80), RTT40(PUB0), RTT30(Pd60), RTT30(PU0), RTT20(Pd40), RTT20(Pu40) @re not specification requirements, but can be used

as design guide lines.
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Table- 24 ODT DC Electristics, assuming Rzo=240Q = 1% entire operating temperature range; after properZQ calibration

MR1
(A9, A6, Rrr Resistor Vour Min Nom Max Max Unit Note
A2) (DDR3L) | (DDR3)
Vovpc) = 0.2 X Vbpq 0.6 1.0 1.15 11 Rzq 1,234
RTT120(Pd240) 0.5 x Vbbo 0.9 1.0 1.15 1.1 Rzo 1,234
Vonpc) = 0.8 X Vbbg 0.9 1.0 1.45 14 Rzq 1,234
(0,1,0) 120Q Vorpc) = 0.2 X Vbpg 0.9 1.0 1.45 14 Rzq 1,234
RTT120(PU240) 0.5 X Vbpo 0.9 1.0 1.15 1.1 Rzo 1,234
VoHpc) = 0.8 X Vbpg 0.6 1.0 1.15 1.1 Rzo 1,2,34
RtT120 ViLac) to Vinac) 0.9 1.0 1.65 1.6 Rzo/2 1,25
VoLc)= 0.2 X Vbpo 0.6 1.0 1.15 1.1 Rzql2 1,234
RTT60(Pd120) 0.5 X Vbpo 0.9 1.0 1.15 1.1 Rzo/2 1,2,3,4
VoHpc) = 0.8 X Vbpo 0.9 1.0 1.45 1.4 Rzql2 1,2,3,4
(0,0,1) 60Q Vorpc) = 0.2 X Vbpg 0.9 1.0 1.45 1.4 Rzal2 1234
RtTe0(Pu120) 0.5 X Vbpo 0.9 1.0 1.15 1.1 Rzo/2 1,2,3,4
VoHpc) = 0.8 X Vbpg 0.6 1.0 1.15 1.1 Rzql2 1,2,3,4
RrTe0 ViLac) to Vikac) 0.9 1.0 1.65 1.6 Rzol4 1,2,5
VoLc)= 0.2 X Vbpg 0.6 1.0 1.15 1.1 Rzq/3 1,2,3,4
RTT40(Pd80) 0.5 X Vbpo 0.9 1.0 1.15 1.1 Rzq/3 1,2,3,4
Vonpc) = 0.8 X Vbbg 0.9 1.0 1.45 14 Rzq/3 1,234
0,1,1) 40Q Vorpcy) = 0.2 X Vbpg 0.9 1.0 1.45 1.4 Rza/3 1234
RTT40(Pus0) 0.5 x Vbbo 0.9 1.0 1.15 1.1 Rzo/3 1,2,3,4
VoHpe) = 0.8 X Vbpg 0.6 1.0 1.15 1.1 Rzq/3 1,2,3,4
RtT40 ViLac) to ViHac) 0.9 1.0 1.65 1.6 Rzq/6 1,2,5
VoLc)= 0.2 X Vbpo 0.6 1.0 1.15 1.1 Rzql4 1,2,3,4
RT730(Pd60) 0.5 x Vbbo 0.9 1.0 1.15 1.1 Rzql/4 1,234
Vonpc) = 0.8 X Vbbg 0.9 1.0 1.45 14 Rzq/4 | 1,2,3,4
(1,0,1) 30Q Vorpc) = 0.2 X Vbbq 0.9 1.0 1.45 14 Rzq/4 | 1,2,3,4
RT730(Pu60) 0.5 x Vbpo 0.9 1.0 1.15 1.1 Rzol4 1,234
VoHpe) = 0.8 X Vbpg 0.6 1.0 1.15 1.1 Rzol4 1,2,3,4
RtT30 ViLiac) to Vikac) 0.9 1.0 1.65 1.6 Rzq/8 1,2,5
VoLc)= 0.2 X Vbpg 0.6 1.0 1.15 1.1 Rzq/6 1,2,3,4
RTT20(Pd40) 0.5 X Vbpo 0.9 1.0 1.15 1.1 Rzq/6 1,2,3,4
Vonpc) = 0.8 X Vbbg 0.9 1.0 1.45 14 Rzq/6 1,234
(1,0,0) 20Q Vorpc) = 0.2 X Vbbq 0.9 1.0 1.45 14 Rzq/6 1,234
RTT20(Pu40) 0.5 x Vbbo 0.9 1.0 1.15 1.1 Rzq/6 1,234
Vonpc) = 0.8 X Vbpg 0.6 1.0 1.15 11 Rzq/6 1,234
RtT20 ViLac) to ViHac) 0.9 1.0 1.65 1.6 Rzq/12 1,2,5
Deviation of Vmw.r.t Vppo/2, AVM -5 - +5 +5 % 1,256
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Note:

1.

The tolerance limits are specified after calibration with stable voltage and temperature. For the behavior of the tolerance limits
if temperature or voltage changes after calibration, see following section on voltage and temperature sensitivity.

The tolerance limits are specified under the condition that Vopg = Voo and that Vssq = Vss.

Pull-down and pull-up ODT resistors are recommended to be calibrated at 0.5 x Vppg. Other calibration schemes may be
used to achieve the linearity spec shown above, e.g. calibration at 0.2 x Vpopg and 0.8 X Vppg.

Not a specification requirement, but a design guide line.

Measurement definition for Rrt:

Apply Vinc) to pin under test and measure current [(Vinac), then apply Viuac) to pin under test and measure current I(ViLac))
respectively.

Vinc) - ViLac)

R =
o I(ViH@ac) - 1(ViLac)

Measurement definition for VM and AVM: AMeasure voltage (VM) at test pin (midpoint) with no load:
2 xVM

Vbbo

AVM = ( - 1) x 100
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8.8.2 ODT DC Temperature and Voltage Sensitivity

If temperature and/or voltage change after calibration, the tolerance limits widen according to Table-25 and Table-26.

AT =T - T(@calibration); AV = Vppg - Vopo(@calibration); Voo = Voba.

Table- 25 ODT Sensitivity Definition

Min Max Unit

Rt 0.9 - dRr7dT % |AT| - dRvrdV x AV 1.6 + dR77dT x |AT| + dRTTdV % |AV]| Rzq/2,4,6,8,12

Table- 26 ODT Voltage and Temperature Sensitivity

Min Max Unit
dRTTdT 0 15 %/°C
dRrrdV 0 0.15 %/mV

Note:

1. These parameters may not be subject to production test. They are verified by design and characterization.

UnilC_Techdoc, Rev. A 2024-05 35/100



Q ii Data Sheet

UnilC SCB13H8G162EF
8Gbit DDR3 SDRAM

8.9 ODT Timing Definitions
8.9.1 Test Load for ODT Timings

Different than for timing measurements, the reference load for ODT timings is defined in Figure- 14.

Figure- 14 ODT Timing Reference Load

Voo
DUT
CK, CK#
DQ,DM — 1o vi= Vsso
DQS, DQS#
A Rrr=25Q
Vssa

Timing Reference Points

8.9.2 ODT Timing Definitions

Definitions for taon, taonep, taor, taorep and taoc are provided in Table- 27 and subsequent figures. Measurement reference

settings are provided in Table- 28.

Table- 27 ODT Timing Definitions

Symbol Begin Point Definition End Point Definition Figure
taon | Rising edge of CK - CK# defined by the end point of ODTLon |Extrapolated point at Vssg Figure 8-9
taonep | Rising edge of CK - CK# with ODT being first registered HIGH | Extrapolated point at Vssq Figure 8-10

taor | Rising edge of CK - CK# defined by the end point of ODTLoff |End point: Extrapolated point at VrTT,nom | Figure 8-11

taorrp | Rising edge of CK - CK# with ODT being first registered LOW | End point: Extrapolated point at VrrT,nom | Figure 8-12

Rising edge of CK - CK# defined by the end point of End point: Extrapolated points at )
tapc ) Figure 8-13
ODTLcnw, ODTLcwn4 of ODTLcwn8 VrTT(WR) @nd VRTT Nom respectively
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Table- 28 Reference Settings for ODT Timing Measurements

Measured Parameter Rr7.nom Setting Rrrwr) Setting Vswi[V] Vswz[V]
Rzol4 NA 0.05 0.10
taon
Rzq/12 NA 0.10 0.20
Rzol4 NA 0.05 0.10
taonPD
Rzq/12 NA 0.10 0.20
Rzol4 NA 0.05 0.10
taor
Rzq/12 NA 0.10 0.20
Rzq/4 NA 0.05 0.10
taorPD
Rzq/12 NA 0.10 0.20
DDR3L(1.35V) Rzo/12 Rzq/2 0.20 0.25
tanc
DDR3(1.5V) Rzo/12 Rzq/2 0.20 0.30

Figure- 15 Definition of tAON

Begin point: Rising edge of CK - CK#
defined by the end point of ODTLon

CK

/T

ck#t —/

DQ,DM
DQS,DQS#

End point: Extrapolated point at Vsso

Figure- 16 Definition of tAONPD

Begin point: Rising edge of CK - CK#
with ODT being first registered HIGH

/— — I

DQ,DM
DQS,DQS#

VSSQ

End point: Extrapolated point at Vsso
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Figure- 17 Definition of taor

Begin point: Rising edge of CK - CK#
defined by the end point of ODTLoff

Figure- 18 Definition of tAOFPD

Begin point: Rising edge of CK - CK#
with ODT being first registered LOW

I
:<_>ITA0FPD

1 End point: Extrapolated point at VRTT Nom

DQ,DM

Figure- 19 Definition of tADC

Begin point: Rising edge of CK - CK# Begin point: Rising edge of CK - CK# defined
defined by the end point of ODTLcnw by the end point of ODTLcwn4 or ODTLcwn8

End point:
DQ,DM Extrapolated X\ -=-------gq T--------------
DQS,DQS# pointat  Neoswu____ | Vewe ___________
V/RTT Nom

l l VRTTWR)  End point: Extrapolated paint at Verrwr)
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9 oo CURRENT MEASURE METHOD

9.1 oo Measurement Conditions

In this chapter, Ibp and Iooq measurement conditions such as test load and patterns are
defined.Figure- 20 shows the setup and test load for Ippo and Iooqg measurements.
o Iop currents (such as lopo, Ibp1, Ibp2n, Ibp2nT, Ibb2Po, IDD2P1, IDD2Q, IDD3N, IDDSP, IDD4R, IDDAW, IDDSB, IDDS, IDDEET, IDDETC @Nd IDD7)

are measured as time-averaged currents with all Vop balls of the DDR3 SDRAM under test tied together. Any Ibpg current is
not included in Iop currents.

o Ibbg currents (such as lobgant and Ippgar) are measured as time-averaged currents with all Vopg balls of the DDR3 SDRAM
under test tied together. Any Iop current is not included in lbbg currents.

Attention: lbpq values cannot be directly used to calculate I1/0O power of the DDR3 SDRAM. They can be used to support correlation

of simulated 1/0 power to actual I/O power as outlined in Figure- 21. In DRAM module application, Iboe cannot be measured

separately since Vop and Vopgq are using one merged-power layer in Module PCB.

For Ibp and Iopg measurements, the following definitions apply:
o "0" and "LOW" is defined as Vin < ViL.ac(max).

o "1" and "HIGH" is defined as Vin 2 ViH.Acmin).

. "MID-LEVEL" is defined as inputs are Vrer = Voo/ 2.

. "Timing used for Iop and lopg Measured - Loop Patterns” are provided in Table- 29.
. "Basic IDD and IDDQ Measurement Conditions" are described in Table- 30
. Detailed Iop and Ibbq Measurement-Loop Patterns are described in Table 9-3 through Table- 38.
. Ioo Measurements are done after properly initializing the DDR3 SDRAM. This includes but is not limited to setting:
Ron = Rzq/7 (34Q in MR1)
Qoff = Ob (Output Buffer enabled in MR1)
R17,Nom = Rzq/6 (40Q in MR1)
Rrtwr) = Rzo/2 (120Q in MR2)
TDQS Feature disabled in MR1
Attention: The Ipp and lbpbg Measurement-Loop Patterns need to be executed at least one time before actual Iop or Iopg
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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Figure- 20 Measurement Setup and Test Load for IDD and IDDQ Measurements

T T

Voo Vooo
o— | RESET n
| °°=  DDR3 SDRAM

CKE DQS, DQS# R =25Q

o—— CS# DQ, DM —o0—{_ —o0 Vong2
o——— RAS#, CAS#, WE# TDQS, TDQS#
o0—— A,BA
o0—— ODT
o0— ZQ Vss Vssq

—

Note: DIMM level Output test load condition may be different from above

Figure- 21 Correlation from Simulated Channel 1/0 Power to Actual Channel I/O Power Supported by IDDQ Measurement

Application specific memory looa

- Test Load
channel environment
v v
) ) Ibpa |
Channel IO Power Simulation ) ) pba
Simulation Measurement

v .

Correlation

X

l

Channel 10 Power
Number

A
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Table- 29 Timing used for lopo and Ippg Measured-Loop Patterns for 1866/2133

DDR3/DDR3L DDR3/DDR3L
Symbol 1866 2133 Unit
13-13-13 14-14-14
tek 1.071 0.938 ns
CL 13 14 nCK
nRCD 13 14 nCK
nRC 45 50 nCK
NnRAS 32 36 nCK
nRP 13 14 nCK
1KB page size 26 27 nCK
nFAW
2KB page size 33 38 nCK
1KB page size 5 6 nCK
NnRRD
2KB page size 6 7 nCK
nRFC 512Mb 85 97 nCK
nRFC 1Gb 103 118 nCK
nRFC 2Gb 150 172 nCK
nRFC 4Gb 243 279 nCK
nRFC 8Gb 328 375 nCK
Table- 30 Basic IDD and IDDQ Measurement Conditions
Symbol Description

Operating One Bank Active-Precharge Current

CKE: HIGH

External Clock: On

tck, NRC, nRAS, nRCD, CL: See Table- 29

BL: 8

AL: 0

CS#: HIGH between ACT and PRE

Command, Address, Bank Address Inputs: Partially toggling according to Table- 31
Data 1/O: MID-LEVEL

DM: Stable at 0

Bank Activity: Cycling with one bank active at a time: 0,0,1,1,2,2, ... (see Table- 31)
Output Buffer and Rrr: Enabled in Mode Registers®

ODT Signal: Stable at 0

Pattern Details: See Table- 31

Ibbo

looa Operating One Bank Active-Read-Precharge Current

CKE: HIGH

External Clock: On

tck, NRC, nRAS, nRCD, CL: See Table- 29

BL: 8.6

AL: 0

CS#: HIGH between ACT, RD and PRE

Command, Address, Bank Address Inputs, Data I/O: Partially toggling according to Table- 32
DM: Stable at0

Bank Activity: Cycling with one bank active at a time: 0,0,1,1,2,2, ... (see Table- 32)
Output Buffer and Rrr: Enabled in Mode Registers®

ODT Signal: Stable at 0

Pattern Details: See Table- 32
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Symbol

Description

Ibp2n

Precharge Standby Current

CKE: HIGH

External Clock: On

tCK, CL: See Table- 29

BL: 8(1)

AL: 0

CS#: Stable at 1

Command, Address, Bank Address Inputs: Partially toggling according to Table- 33
Data 1/O: MID-LEVEL

DM: Stable at0

Bank Activity: All banks closed

Output Buffer and RTT: Enabled in Mode Registers(z)
ODT Signal: Stable at 0

Pattern Details: See Table- 33

IbpanT

Precharge Standby ODT Current
CKE: HIGH

External Clock: On

tCK, CL: See Table- 29

BL: 8(1)

AL: O

CS#: Stable at 1

Command, Address, Bank Address Inputs: Partially toggling according to Table- 34
Data I/0O: MID-LEVEL

DM: Stable at0

Bank Activity: All banks closed

Output Buffer and RTT: Enabled in Mode Registers(z)

ODT Signal: Toggling according toTable- 34
Pattern Details: Table- 34

IbpQ2nT

Precharge Standby ODT Ippg Current
Same definition like for Ibp2nt, however measuring lopg current instead of Ipp current.

Ibb2Po

Precharge Power-Down Current Slow Exit

CKE: LOW

External Clock: On

tck, CL: See Table- 29

BL: 8®

AL: 0

CS#: Stable at 1

Command, Address, Bank Address Inputs: Stable at0
Data I/0: MID-LEVEL

DM: Stable at 0

Bank Activity: All banks closed

Output Buffer and Rrr: Enabled in Mode Registers®
ODT Signal: Stable at 0

Pecharge Power Down Mode: Slow Exit®

lpP2P1

Precharge Power-Down Current Fast Exit

CKE: LOW

External Clock: On

tck, CL: See Table- 29

BL: 8@

AL: 0

CS#: Stable at 1

Command, Address, Bank Address Inputs: Stable at0
Data 1/0O: MID-LEVEL

DM: Stable at0

Bank Activity: All banks closed

Output Buffer and Rrr: Enabled in Mode Registers®
ODT Signal: Stable at 0

Pecharge Power Down Mode: Fast Exit®
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Symbol

Description

Ibp29

Precharge Quiet Standby Current

CKE: HIGH

External Clock: On

tck, CL: See Table- 29

BL: 8W

AL: 0

CS#: Stable at 1

Command, Address, Bank Address Inputs: Stable at0
Data I/0: MID-LEVEL

DM: Stable at 0

Bank Activity: All banks closed

Output Buffer and Rrr: Enabled in Mode Registers®
ODT Signal: Stable at 0

Ibpan

Active Standby Current

CKE: HIGH

External Clock: On

tck, CL: See Table- 29

BL: 8@

AL: 0

CS#: Stable at 1

Command, Address, Bank Address Inputs: Partially toggling according to Table- 33
Data 1/O: MID-LEVEL

DM: Stable at 0

Bank Activity: All banks open

Output Buffer and Rrr: Enabled in Mode Registers®
ODT Signal: Stable at 0

Pattern Details: See Table- 33

Ibbsp

Active Power-Down Current

CKE: LOW

External Clock: On

tck, CL: See Table- 29

BL: 8@

AL: 0

CS#: Stable at 1

Command, Address, Bank Address Inputs: Stable at0
Data I/0O: MID-LEVEL

DM: Stable at 0

Bank Activity: All banks open

Output Buffer and Rrr: Enabled in Mode Registers®
ODT Signal: Stable at 0

Ibpar

Operating Burst Read Current

CKE: HIGH

External Clock: On

tek, CL: See Table- 29

BL: 816

AL: O

CS#: HIGH between RD

Command, Address, Bank Address Inputs: Partially toggling according to Table- 35

Data I/O: Seamless read data burst with different data between one burst and the next one according to
Table- 35

DM: Stable at0

Bank Activity: All banks open, RD commands cycling through banks: 0,0,1,1,2,2, ... (see Table- 35)
Output Buffer and Rrr: Enabled in Mode Registers®

ODT Signal: Stable at 0

Pattern Details: See Table- 35

IbbQar

Operating Burst Read lbpg Current
Same definition like for Ibpar, however measuring lopg current instead of Ipp current.
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Symbol Description

Operating Burst Write Current
CKE: HIGH

External Clock: On

tck, CL: See Table- 29

BL: 8®
AL: 0
CS#: HIGH between WR
IoDaw Command, Address, Bank Address Inputs: Partially toggling according to Table- 36
Data I/O: Seamless write data burst with different data between one burst and the next one accordingto
Table- 36

DM: Stable at 0

Bank Activity: All banks open, WR commands cycling through banks: 0,0,1,1,2,2, ... (see Table- 36)
Output Buffer and RrT: Enabled in Mode Registers®

ODT Signal: Stable at HIGH

Pattern Details: See Table- 36

Burst Refresh Current

CKE: HIGH

External Clock: On

tek, CL: See Table- 29

BL: 8®

AL: O

CS#: HIGH between REF

Command, Address, Bank Address Inputs: Partially toggling according to Table- 37
Data I/0: MID-LEVEL

DM: Stable at0

Bank Activity: REF command every nRFC (see Table- 37)
Output Buffer and Rrr: Enabled in Mode Registers®

ODT Signal: Stable at 0

Pattern Details: See Table- 37

Ibpss

Self Refresh Current: Normal Temperature Range
Tcase: 0 - 85°C

Auto Self Refresh (ASR): Disabled®

Self Refresh Temperature Range (SRT): Normal®
CKE: LOW

External Clock: Off

CK and CK#: LOW

Iops CL: See Table- 29

BL: 8

AL: 0

CS#, Command, Address, Bank Address, Data |/O: MID-LEVEL
DM: Stable at0

Bank Activity: Self Refresh operation

Output Buffer and Rrr: Enabled in Mode Registers®
ODT Signal: MID-LEVEL

Self Refresh Current: Extended Temperature Range
Tcase: 0-95°C

Auto Self Refresh (ASR): Disabled®

Self Refresh Temperature Range (SRT): Extended®

CKE: LOW

External Clock: Off

CK and CK#: LOW

IpD6ET CL: See Table- 29

BL: 816

AL: 0

CS#, Command, Address, Bank Address, Data I/O: MID-LEVEL
DM: Stable at 0

Bank Activity: Extended Temperature Self Refresh operation
Output Buffer and Rrr: Enabled in Mode Registers®

ODT Signal: MID-LEVEL
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Symbol

Description

IbbeTC

Auto Self-Refresh Current (optional)

Tease: 0 - 95°C

Auto Self-Refresh (ASR): Enabled®

Self-Refresh Temperature Range (SRT):Normal®
CKE: Low

External clock: Off

CK and CK#: LOW;

CL: see Table- 29

BL: 8

AL: 0

CS#, Command, Address, Bank Address, Data |0: MID-LEVEL
DM:stable at 0

Bank Activity:Auto Self-Refresh operation

Output Buffer and Rrr: Enabled in Mode Registers®
ODT Signal: MID-LEVEL

[31o74

Operating Bank Interleave Read Current

CKE: HIGH

External Clock: On

tck, NRC, NnRAS, nRCD, nRRD, nFAW, CL: See Table- 29

BL: 816

AL: CL-1

CS#: HIGH between ACT and RDA

Command, Address, Bank Address Inputs: Partially toggling according to Table- 38

Data I/O: Read data bursts with different data between one burst and the next one according to Table- 38
DM: Stable at 0

Bank Activity: Two times interleaved cycling through banks (0, 1, ...7) with different addressing, see
Table- 38

Output Buffer and Rrr: Enabled in Mode Registers®

ODT Signal: Stable at 0

Pattern Details: See Table- 38

Ibps

RESET Low Current

RESET: LOW

External Clock: Off

CK and CK#: LOW

CKE: FLOATING

CS#, Command, Address, Bank Address, Data I/O: FLOATING

ODT Signal: FLOATING

RESET Low current reading is valid once power is stable and RESET has been LOW for at least1ms.

Note:

1. Burst Length: BL8 fixed by MRS: set MRO A[1,0] = 00b.

2. Output Buffer Enable: Set MR1 A[12] = Ob; set MR1 A[5,1] = 01b.
RrTNnom €nable: Set MR1 A[9,6,2] =011b.
Rrrwr) enable: Set MR2 A[10,9] = 10b.

2R

Pecharge Power Down Mode: Set MRO A12 = 0b for Slow Exit or MRO A12 = 1b for Fast Exit.

Auto Self Refresh (ASR): Set MR2 A6 = 0b to disable or 1b to enable feature.

Self Refresh Temperature Range (SRT): Set MR2 A7 = 0b for normal or 1b for extended temperature range.
Read Burst Type: Nibble Sequential, set MRO A[3] =0b.
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Table- 31 Ibbo Measurement-Loop Pattern®

9
lol8] & S lolzlelzlol2|2|2l22]2]5
o lmlg| g s [ flele RS IBlElEelle|e]
* 8 = 2 = e -
®
0 ACT 0 0 1 1 0 0 00 0 0 0 -
1,2 D,D 1 0 0 0 0 0 00 0 0 0 -
34 D#, D# 1 1 1 1 0 0 00 0 0 0 0 -
repeat pattern 1...4 until nRAS - 1, truncate if necessary
nRAS PRE 0 0 1 0 0 0 00 0 0 0 0 -
repeat pattern 1...4 until nRC - 1, truncate if necessary
° 1xnRC+0 ACT 0 0 1 1 0 0 00 0 0 F 0 -
1xnRC+1,2 D,D 1 0 0 0 0 0 00 0 0 F 0 -
4 5—(’; 1xnRC+ 3,4 | D#, D# 1 1 1 1 0 0 00 0 0 F 0 -
g i repeat pattern nRC + 1...4 until 1 x nRC + nRAS - 1, truncate if necessary
a Q 1 xnRC +nRAS| PRE 0 0 1 0 0 0 00 0 0 F 0 -
repeat nNRC + 1...4 until 2 x nRC - 1, truncate if necessary
1 2 xnRC repeat Sub-Loop 0, use BA[2:0] = linstead
2 4 x nRC repeat Sub-Loop 0, use BA[2:0] = 2 instead
3 6 x nRC repeat Sub-Loop 0, use BA[2:0] = 3instead
4 8 x nRC repeat Sub-Loop 0, use BA[2:0] = 4 instead
5 10 x nRC repeat Sub-Loop 0, use BA[2:0] = 5instead
6 12 x nRC repeat Sub-Loop 0, use BA[2:0] = 6 instead
7 14 x nRC repeat Sub-Loop 0, use BA[2:0] = 7 instead
Note:

1. DM must be driven LOW all the time. DQS, DQS# are MID-LEVEL.
DQ signals are MID-LEVEL.
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Data Sheet
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0 2 -z g w | >
X |lo|&o =S, S ol 2 |Q|s|olx2|E 22|22 §
2lR|E | 35 |3 |*|e|e|B|(2|Z|Ele|3|8 g~
H* S ® 3 A= = S
0 ACT 0 0 1 1 0 0 00 0 0 0 0 -
1,2 D,D 1 0 0 0 0 0 00 0 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 RD 0 1 0 1 0 0 00 0 0 0 0 (00000000
repeat pattern 1...4 until nRAS - 1, truncate if necessary
nRAS PRE 0 0 1 0 0 0 00 0 0 0 0 -
repeat pattern 1...4 until nRC - 1, truncate if necessary
0 1xnRC+0 ACT 0 0 1 1 0 0 00 0 0 F 0 -
1xnRC+1,2 D,D 1 0 0 0 0 0 00 0 0 F 0 -
4 % 1xnRC+34 |D#D#| 1 1 1 1 0 0 00 0 0 F 0 -
é i repeat pattern nRC + 1...4 until nRC + nRCD - 1, truncate if necessary
a Q 1 xnRC+nRCD| RD 0 1 0 1 0 0 00 0 0 F 0 |00110011
repeat pattern nRC + 1...4 until nRC + nRAS - 1, truncate if necessary
1 xnRC +nRAS| PRE 0 0 1 0 0 0 00 0 0 F 0 -
repeat pattern nRC + 1...4 until 2 x nRC - 1, truncate if necessary
1 2 xnRC repeat Sub-Loop 0, use BA[2:0] = linstead
2 4 x nRC repeat Sub-Loop 0, use BA[2:0] = 2 instead
3 6 x nRC repeat Sub-Loop 0, use BA[2:0] = 3instead
4 8 x nRC repeat Sub-Loop 0, use BA[2:0] = 4 instead
5 10 x nRC repeat Sub-Loop 0, use BA[2:0] = 5instead
6 12 x nRC repeat Sub-Loop 0, use BA[2:0] = 6 instead
7 14 x nRC repeat Sub-Loop 0, use BA[2:0] = 7 instead
Note:
1. DM must be driven LOW all the time. DQS, DQS# are used according to RD Commands, otherwise MID-LEVEL.

2.

Burst Sequence driven on each DQ signal by READ Command. Outside burst operation, DQ signals are MID-LEVEL.
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Table- 33 Iopzvand Ippsn Measurement-Loop Pattern®

9]
<
) S Q)
Rlaol 5| & | 5 |al2|ols|ol2|l2|lz|2z|2|2|¢%
olal s | 2 | 3 |¢|l2|2|f|S|%|28|E|5|28|8| 5
2 S 3 2 N I e ST = O S R R
© o o
@
0 D 1 0 0 0 0 0 0 0 0 0 0
1 1 0 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 -
= EU’) 1 4-7 repeat Sub-Loop 0, use BA[2:0] = linstead
§ g 2 8-11 repeat Sub-Loop 0, use BA[2:0] = 2instead
5 L
@ 2 3 12-15 repeat Sub-Loop 0, use BA[2:0] = 3instead
4 16 - 19 repeat Sub-Loop 0, use BA[2:0] = 4 instead
5 20-23 repeat Sub-Loop 0, use BA[2:0] = 5instead
6 24 - 27 repeat Sub-Loop 0, use BA[2:0] = 6 instead
7 28-31 repeat Sub-Loop 0, use BA[2:0] = 7 instead
Note:

1. DM must be driven LOW all the time. DQS, DQS# are MID-LEVEL.
2. DQ signals are MID-LEVEL.
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Table- 34 Ippznt and Iopgant Measurement-Loop Pattern®
0 g 0
Rlol g | 2 | 5 |alzlelslolElEl2lz]|2]3|¢
2|Al 5 | § 2 | f e R S EElg|2]ee|n
s s = 2 == -
o
0 D 1 0 0 0 0 0 0 0 0 0 0 -
1 1 0 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 -
S ?2 1 4-7 repeat Sub-Loop 0, but ODT = 0 and BA[2:0] =1
§ ; 2 8-11 repeat Sub-Loop 0, but ODT = 1 and BA[2:0] =2
a Q 3 12-15 repeat Sub-Loop 0, 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 0, but ODT = 0 and BA[2:0] =5
6 24 - 27 repeat Sub-Loop 0, but ODT = 1 and BA[2:0] =6
7 28-31 repeat Sub-Loop 0, but ODT = 1 and BA[2:0] =7
Table- 35 lopsr and Ippgsr Measurement-Loop Pattern®
2 m _§ % %,_ ¥* £ L ** A S = KT N R = 5
@
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 -
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 -
4 S'U;) 6,7 D#, D# 1 1 1 1 0 0 00 0 0 F 0 -
é F_I; 1 8-15 repeat Sub-Loop 0, but BA[2:0] =1
& Q 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
Note:
1. DM must be driven LOW all the time. DQS, DQS# are used according to RD Commands, otherwise MID-LEVEL.

2.

Burst Sequence driven on each DQ signal by READ Command. Outside burst operation, DQ signals are MID-LEVEL.
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Table- 36 Ibpaw Measurement-Loop Pattern®
9
w S 0
Rlal 5| = | § |aolz|lols|olB|2|2|2]2]|2] ¢
o |’ = £ 3 2l |l | T |9 | S|T |8 ]2R 5
2 3 3 2 S T e ST I (e R S 5
© (e o
@
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 -
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 -
4 E—U)) 6,7 D#, D# 1 1 1 1 1 0 00 0 0 F 0 -
o =
§ 2 1 8-15 | repeat Sub-Loop 0, but BA[2:0] = 1
S L
e | @ 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
Note:

1. DM must be driven LOW all the time. DQS, DQS# are used according to WR Commands, otherwise MID-LEVEL.
2. Burst Sequence driven on each DQ signal by WRITE Command. Outside burst operation, DQ signals are MID-LEVEL.

UnilC_Techdoc, Rev. A 2024-05 50/100



)

UnilC

Table- 37 lopse Measurement-Loop Pattern®

Data Sheet

SCB13H8G162EF
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O
<
0 & S 9
2Qilo| 58 | 5 S |laolzlols|lol8l2|2|2]|2]2]|79
o | = ,-_ z 3 o |l ol la|lo|ls|a9|B|e|a | N |z
2 |™] 8 | 5 s [ TR |R ||l | 2%
** ko] o o =
o
0 0 REF 0 0 0 1 0 0 00 0 0 0 -
1,2 D,D 1 0 0 0 0 0 00 0 0 0 0 -
34 D#, D# 1 1 1 1 0 0 00 0 F 0 -
5-8 repeat cycles 1 - 4, but BA[2:0] =1
S g 9-12 repeat cycles 1 - 4, but BA[2:0] =2
] 2 1 13-16 repeat cycles 1 - 4, but BA[2:0] = 3
5 =
« Q 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 NRFC - 1. Truncate, if necessary.
Note:
1. DM must be driven LOW all the time. DQS, DQS# are MID-LEVEL.
2. DQ signals are MID-LEVEL.
Table- 38 lop7 Measurement-Loop Pattern®
Q
o % S 0
Rlaols ® S lolzlols|olB8l2|2l2|2]2] ¥
o | 2|~ z s |lolgldldlog|lslalE|le|@ || &
ol I = 5 S R I = = el I I R
** © o o -
o
0 ACT| O 0 1 1 0 0 | 00 0 0 0 -
1 RDA | O 1 0 1 0 0 |00 | 1 0 0 | 00000000
0
2 D 1 0 0 0 0 0 |00| O 0 0 0 -
repeat above D Command until NnRRD - 1
nRRD ACT| O 0 1 1 0 1 (00| O 0 F 0 -
= g NRRD + 1 RDA| O 1 0 1 0 1 (00| 1 0 F 0 |00110011
o = 1
§ ; nRRD + 2 D 1 0 0 0 0 1 (00| O 0 F 0 -
5 =
< g repeat above D Command until 2 x nRRD -1
2 2 x nRRD repeat Sub-Loop 0, but BA[2:0] =2
3 3 xnRRD repeat Sub-Loop 1, but BA[2:0] =3
D 1 0 0 0 0 3 /00| O 0 F 0 -
4 4 x nRRD
assert and repeat above D Command until NFAW - 1, if necessary
5 nFAW repeat Sub-Loop 0, but BA[2:0] =4
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Q
o % S 0
~lol|5 o Slolzlol=zs|ol8 822212 ¥
o | 2| & z S |lo |Gl ldlolm|la|lB|le|la | =
Q m 8 5 D SiS % 44 T — S = e | N | w | =
** © <3 o -
@
6 nFAW + nRRD repeat Sub-Loop 1, but BA[2:0] =5
7 nFAW + 2 x nRRD repeat Sub-Loop 0, but BA[2:0] =6
8 nFAW + 3 x nRRD repeat Sub-Loop 1, but BA[2:0] =7
D 1 0 0 0 0 7 |00 | O 0 F 0 -
9 NnFAW + 4 x nRRD
assert and repeat above D Command until 2 x nFAW - 1, if necessary
2 xnFAW +0 ACT | O 0 1 1 0 0 |00 ]| O 0 F 0 -
2 x nFAW + 1 RDA | O 1 0 1 0 0 |00 ]| 1 0 F 0 |00110011
10
D 1 0 0 0 0 0 00| O 0 F 0 -
2 x nFAW + 2
repeat above D Command until 2 x NnFAW + nRRD - 1
2 x nNFAW + nRRD ACT| O 0 1 1 0 1 |00 0 0 0 0 -
2xnFAW+nRRD+1 | RDA| O 1 0 1 0 1|00 |1 0 0 0 | 00000000
11
D 1 0 0 0 0 1 |00 | O 0 0 0 -
2 x nNFAW + nRRD + 2
repeat above D Command until 2 x NFAW + 2 x nRRD -1
12 | 2x nFAW + 2 x nRRD | repeat Sub-Loop 10, but BA[2:0] =2
13 | 2x nFAW + 3 x nRRD | repeat Sub-Loop 11, but BA[2:0] =3
D 1 0 0 0 0 3 (00| O 0 0 0 -
14 | 2 x nFAW + 4 x nRRD
assert and repeat above D Command until 3 x nNFAW - 1, if necessary
15 3 x nFAW repeat Sub-Loop 10, but BA[2:0] =4
16 3 x nFAW + nRRD repeat Sub-Loop 11, but BA[2:0] =5
17 | 3xnFAW + 2 x nRRD | repeat Sub-Loop 10, but BA[2:0] =6
18 | 3 x nFAW + 3 x nRRD | repeat Sub-Loop 11, but BA[2:0] =7
D 1 0 0 0 0 7 |00 | O 0 0 0 -
19 | 3 x nFAW + 4 x nRRD
assert and repeat above D Command until 4 x nFAW - 1, if necessary
Note:
1. DM must be driven LOW all the time. DQS, DQS# are used according to RD Commands, otherwise MID-LEVEL.

2.

Burst Sequence driven on each DQ signal by READ Command. Outside burst operation, DQ signals are MID-LEVEL.
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9.2 ICDD Specifications

Table- 39 ICDD Specifications

Data Sheet
SCB13H8G162EF
8Gbit DDR3 SDRAM

Combined Symbol Individual Die Status Unit Note
lcopo lcobo = 2 X lppo mA x16
lcob1 lcop1 = 2 X Ipp1 mA x16

lcop2p(o) Slow exit lcobzp0) = 2 X lbp2p(0) mA x16
Icopbzp(y) fast exit lcobzp1) = 2 X lpp2p(1) mA x16
Icop2n lcob2n = 2 X lpp2n mA x16
IcopanT lcop2nT = 2 X Ipp2nT mA x16
lcopb2o lcop2g = 2 X Ibb2o mA x16
Icopap Icobsp = 2 X Ippsp mA x16
Icopsn lcopan = 2 X Ippan mA x16
lcobar lcopar = 2 X Ippar mA x16
lcopaw Icobaw = 2 X lppaw mA x16
Icopse lcopse = 2 % Ippss mA x16
Icope lcops = 2 X Ippe mA x16
lcopeeT lcopeeT = 2 X IppeeT mA x16
lcop? lcop7 =2 X Ipp7? mA x16

Icops lcops = 2 X lpps mA x16

Note:

1.

Icop values reflect the combined current of both individual die. Ibpox represents individual die values.
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10 INPUT/OUTPUT CAPACITANCE
10.1 Input/Output Capacitance

Table- 40 DDR3L/DDR3-800/1066/1333/1600 Input/Output Capacitance

800 1066 1333 1600
Symbol Parameter Unit Note
Min Max Min Max Min Max Min Max
Input/output capacitance DDR3(15V) | 280 | 500 | 2.80 | 500 | 2.80 | 460 | 2.80 | 4.40
Cio DQ, DM, DQS, DQS# PF 123
(DQ, DM, DQS, DQS#) DDR3L (1.35V) | 2.80 | 500 | 2.80 | 500 | 2.80 | 4.60 | 2.80 | 4.40
Ccex Input capacitance, CK and CK# 2.40 4.92 2.40 4.92 2.40 4.31 2.40 4.31 pF 2,3
Cbck Input capacitance delta, CK and CK# 0.00 0.30 0.00 0.30 0.00 0.30 0.00 0.30 pF 2,34
Cobos Input/output capacitance delta DQS and DQS# | 0.00 0.40 0.00 0.40 0.00 0.30 0.00 0.30 pF 2,35
. Input capacitance (CTRL, DDR3(15V) | 240 | 498 | 240 | 498 | 2.40 | 498 | 240 | 4.60 | 236
ADD, CMD input-only pins) | ppRraL (1.35v) | 2.40 | 498 | 240 | 498 | 240 | 498 | 240 | 460 o
Corcrme | IMPUtcapacitance dg!tna;)(A” CTRLinputonly | ;65 | 120 | -1.00 | 120 | -0.80 | 0.80 | -0.80 | 0.80 | pF | 2,3.7.8
Coraoo_cwo | MPU Capac'tanceo‘?]‘f}'fzi(n’;')' ADDICMD input-~| 4 55 | 100 | -1.00 | 1.00 | -0.80 | 0.80 | -0.80 | 0.80 | pF | 2,3.9,10
Coio Input/output Capac'ta[;ggge'ta’ DQ.DM.DQS, | 100 | 060 | -1.00 | 060 | -1.00 | 0.60 | -1.00 | 0.60 | pF | 2311
Czq Input/output capacitance of ZQ pin - 6.10 - 6.10 - 6.10 - 6.10 pF 2,3,12
Note:

1. The DM pin load matches DQ and DQS.

2. This parameter is not subject to production test. It is verified by design and characterization. The capacitance is measured according to JEP147 (“Procedure for
measuring input capacitance using a vec-tor network analyzer (VNA)”) with Vb, Vbbpg, Vss, Vssq applied and all other pins floating (except the pin under test, CKE,
RESET# and ODT as necessary). Vob = Vopq = 1.35V, Vaias = Voo/2 and on-die termination off.

3. This parameter applies to monolithic devices only, stacked/dual-die devices are not covered here.
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Absolute value of Cck - Ccka.

Absolute value of Ciopgs) - Ciopas#).
Ciapplies to ODT, CS#, CKE, A0 — A15, BAO - BA2, RAS#, CAS#, WE#.

Coi_cTrL applies to ODT, CS# and CKE.
Cbi_ctrL = Cictre) - 0.5 x (Cicx) + CicLks).
Cpoi_app_cwmp applies to A0 — A15, BAO - BA2, RAS#, CAS# and WE#.

© © N o0 A

10. Coi_app_cmp = Ciapp_cwmp) - 0.5 x (CicLk) + CicLks).
11. Cobio= Ciopo, om) - 0.5 x (Ciopgs) + Ciomas#)-

12. Maximum external load capacitance on ZQ pin: 5pF.
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Table- 41 DDR3L/DDR3-1866/2133 Input/Output Capacitance

Data Sheet
SCB13H8G162EF
8Gbit DDR3 SDRAM

1866/2133
Symbol Parameter Unit Note
Min Max
Input/output capacitance (DQ, DDR3 (1.5V) 2.80 4.20
Cio DM, DQS, DQS# PF 123
, DQS, DQS#) DDR3L (1.35V) 2.80 4.20
Cex Input capacitance, CK and CK# 2.40 4.00 pF 2,3
Cock Input capacitance delta, CK and CK# 0.00 0.30 pF 2,34
Cobos Input/output capacitance delta DQS and DQS# 0.00 0.30 pF 2,35
c Input capacitance (CTRL, ADD, DDR3 (1.5V) 2.40 4.60 OF 236
CMD input-only pins) DDR3L (1.35V) 2.40 4.60 o
Col_cTrL Input capacitance delta (All CTRL input-only pins) -0.80 0.80 pF 2,3,7,8
Cbi_AbD_cMD Input capacitance delta (All ADD/CMD input-only pins) -0.80 0.80 pF 2,3,9,10
Coio Input/output capacitance delta, DQ, DM, DQS, DQS# -1.00 0.60 pF 2,311
Cza Input/output capacitance of ZQ pin - 6.10 pF 2,3,12

Note:

1. The DM pin load matches DQ and DQS.

2. This parameter is not subject to production test. It is verified by design and characterization. The capacitance is measured
according to JEP147(“Procedure for measuring input capacitance using a vec-tor network analyzer(VNA)”) with Vop, Vbpg,
Vss, Vssq applied and all other pins floating (except the pin under test, CKE, RESET# and ODT as necessary).

Vop = Vopg = 1.35V, Veias = Voo/2 and on-die termination off.

3. This parameter applies to monolithic devices only, stacked/dual-die devices are not covered here.

4. Absolute value of Cck — Ccks.

5. Absolute value of Ciopgs)— Ciopgst).

6. Ciappliesto ODT, CS#, CKE, A0 — A15, BAO — BA2, RAS#, CAS#, WE#.

7. Coi_ctreapplies to ODT, CS# and CKE.

8. CobictrL = Cictry)— 0.5 x (CicLk) + CicLks).

9. Coi_app_cmp applies to A0 — A15, BAO — BA2, RAS#, CAS# and WE#.

10. Coi_abb_cmp = Ciapp_cmp)— 0.5 % (Cicrk) + CicLks).

11. Coio= Ciopq, om)— 0.5 x (Ciopgs) + CioDqgs#).

12. Maximum external load capacitance on ZQ pin: 5pF.
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11 ELECTRONICAL CHARACTERISTICS AND TIMING
11.1 Clock Specification

The jitter specified is a random jitter meeting a Gaussian distribution. Input clocks violating the min/max values may result in
malfunction of the DDR3L SDRAM device.

11.1.1 Definition for tckavg)

tek(avg) is calculated as the average clock period across any consecutive 200 cycle window, where each clock period is calculated

from rising edge to rising edge.

11.1.2 Definition for tckabs)

N

Tekvg) = (3 tek)) /N N=200
=

tek(bs) is defined as the absolute clock period, as measured from one rising edge to the next consecutive rising edge. Tckabs) IS

not subject to production test.

11.1.3 Definition for tcH@vg) and teLavg)

tcHvg) is defined as the average high pulse width, as calculated across any consecutive 200 high pulses.

N

TeHavg) = (X ten) /(N X tek@ve))  N=200
1

tcLavg) is defined as the average low pulse width, as calculated across any consecutive 200 low pulses.
N
TCL(avg) = (Z tCLj) / (N X tCK(avg)) N=200
=1

11.1.4 Definition for tyrpen and toreer, ick)

turpen is defined as the largest deviation of any signal tck from tckavg).

taT(pery = Min/max of {tcki — tck(avg) Where 1 = 1 to 200}.

turen defines the single period jitter when the DLL is already locked.

tamper, Ick) USES the same definition for single period jitter, during the DLL locking period only.

ta(pery @nd tait(per, Ick) are not subject to production test.

11.1.5 Definition for Liim(co) and Lai(cc, Ick)

turce) is defined as the absolute difference in clock period between two consecutive clock cycles.
tiTce) = max of [{tei +1—- texi}|-
turcc) defines the cycle to cycle jitter when the DLL is already locked.

tim(ee, Ick) USeS the same definition for cycle to cycle jitter, during the DLL locking periodonly.
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taT(ce) and taiT (cc, Ick) @re not subject to production test.

11.1.6 Definition for terrpen

terr is defined as the cumulative error across multiple consecutive cycles from tckavg). terr iS Not subject to production test.
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11.2 Refresh Parameters By Device Density

Table- 42 Refresh Parameters by Device Density

Data Sheet

SCB13H8G162EF
8Gbit DDR3 SDRAM

Parameter Symbol 8Gh Unit Note
REF command to ACT or REF commandtime trFC 350 ns -
0°C < Tcase< 85°C 7.8 us -
Average periodic refresh interval trerI
85°C < Tcase< 95°C 3.9 us -
11.3 Standard Speed Bins
DDR3 SDRAM Standard Speed Bins include tck, trep, tre, tras and trc for each corresponding bin.
Table- 43 DDR3L/DDR3-1866 Speed Bins and Operating Conditions
Speed Bin DDR3L/DDR3-1866
CL-nRCD-nRP 13-13-13 Unit Note
Parameter Symbol Min Max
Internal READ command to first data taa 13.91(13.125) 20 ns -
ACT to internal READ or WRITE delay time trcp 13.91(13.125) - ns -
PRE command period trP 13.91(13.125) - ns -
ACT to PRE command period trAS 34 9 X trerI ns -
ACT to ACT or REF command period trc 47.91(47.125) - ns -
CWL=5 tcK(avg) 25 3.3 ns 1,2,35
CL=6 CWL=6 tcK(avg) Reserved - 4
CWL=7,8,9 tcK(avg) Reserved - 4
CWL=5 tcK(avg) Reserved - 4
cL=7 CWL=6 tek(ave) 1.875 | <25 ns 1,2,34,5
CWL=7,8,9 tcK(avg) Reserved - 4
CWL=5 tcK(avg) Reserved - 4
cL=38 CWL=6 tcK(avg) 1.875 | <25 ns 1,235
CWL=7 fCK(avg) Reserved - 4
CWL=8,9 CK(avg) Reserved - 4
CWL=5,6 CK(avg) Reserved - 4
_ CWL=7 tcK(avg) 15 <1.875 ns 1,2,3,45
cL=9 CWL=8 tcK(avg) Reserved - 4
CWL=9 tcK(avg) Reserved - 4
CWL =5,6 tcK(avg) Reserved - 4
cL=10 cWL=7 tek(avg) 15 | <1875 ns 1,2,3,5
CWL=8 tcK(avg) Reserved - 4
CWL =5,6,7 tcK(avg) Reserved - 4
cL=11 CWL=8 tek(ave) 1.25 | <15 ns 1,2,34,5
CWL=9 CK(avg) Reserved - 4
CL =13 CWL =5,6,7,8 tcK(avg) Reserved - 4
CWL=9 tcK(avg) 1.07 | <1.25 ns 12,3
Supported CL Settings 6,7,8,9,10,11,13 nCK -
Supported CWL Settings 5,6,7,8,9 nCK -
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Table- 44 DDR3L/DDR3-2133 Speed Bins and Operating Conditions
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Speed Bin DDR3L/DDR3-2133
CL-nRCD-nRP 14-14-14 Unit Note
Parameter Symbol Min Max
Internal READ command to first data taa 13.09 20 ns -
ACT to internal READ or WRITE delay time trRcD 13.09 - ns -
PRE command period trP 13.09 - ns -
ACT to PRE command period trRAS 33 9 X trerl ns -
ACT to ACT or REF command period trc 46.09 - ns -
_ CWL=5 tcK(avg) Reserved - 4
cL=5 CWL =6,7,8,9,10 teK (avg) Reserved - 4
CWL =5 tck(avg) 25 3.3 ns 1,2,3,6
CL=6 CWL=6 tcK(avo) Reserved - 4
CwWL=7,8,9,10 tck(avg) Reserved - 4
CWL=5 tcK(avg) Reserved - 4
N CWL=6 tcK(avg) 1.875 <25 ns 1,2,3,6
cL=7 CwWL=7 tcK(avg) Reserved - 4
CWL =8,9,10 tcK(avo) Reserved - 4
CWL=5 tcK(avo) Reserved - 4
B CWL=6 tck(avg) 1.875 <25 ns 1,2,3,6
cL=8 CWL=7 tcK(avg) Reserved - 4
CWL =8,9,10 tcK(avg) Reserved - 4
CWL =5,6 tCK(avg) Reserved - 4
B CwL=7 tcK(avg) 15 <1.875 ns 1,2,3,4,6
cL=9 CWL=8 tcK(avo) Reserved - 4
CWL =9,10 tcK(avo) Reserved - 4
CWL =5,6 tcK(avg) Reserved - 4
CwL=7 tcK(avg) 15 <1.875 ns 1,2,3,6
CL=10 CWL=8 tcK(avg) Reserved - 4
CWL=9 tcK(avo) Reserved - 4
CWL =10 tcK(avo) Reserved - 4
CWL =5,6,7 tcK(avo) Reserved - 4
cL=11 CwL=8 tcK(avg) 1.25 <15 ns 1,2,3,6
CWL=9 tcK(avg) Reserved - 4
CWL =10 tcK(avg) Reserved - 4
CWL =5,6,7,8 tck(avg) Reserved - 4
CL=13 CWL=9 tck(avg) 1.07 | <125 ns 1,2,3,6
CWL =10 tcK(avo) Reserved - 4
_ CWL =5,6,7,8,9 tcK(avg) Reserved - 4
cL=14 CWL =10 tcK(avg) 0.938 | <1.07 ns 1,2,3
Supported CL Settings 5,6,7,8,9,10,11,13,14 nCK -
Supported CWL Settings 5,6,7,8,9,10 nCK -
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11.3.1 Speed Bin Table Note

Note:

1. The CL setting and CWL setting result in tckavgymin @and tckavgymax requirements. When selecting tckavg), both need
to be fulfilled requirements from CL setting as well as requirements from CWL setting.

2. tck@vgmin limits: since CAS Latency is not purely analog-data and strobe output are synchronized by the DLL-all
possible intermediate frequencies may not be guaranteed. An application should use the next smaller JEDEC
standard tckvg) value (3.0, 2.5, 1.875, 1.5, 1.25,1.07 or 0.938ns) when calculating CL [nCK] = taa [ns]/tckavg) [NS],
rounding up to the next “Supported CL”, where tckavg) = 3.0ns should only be used for CL = 5 calculation.

3. tekvgimax limits: calculate tck(avg) = taamax/CL SELECTED and round the resulting tckavg) down to the next valid speed
bin (3.3, 2.5, 1.875, 1.5, 1.25, 1.07 or 0.938ns). This result is tckvgmax corresponding to CL SELECTED.
‘Reserved’ settings are not allowed. User must program a differentvalue.

Any DDR3L/DDR3-1866 speed bin also supports functional operation at lower frequencies as shown in the
corresponding table which are not subject to Production Tests but verified by Design/Characterization.

6. Any DDR3L/DDR3-2133 speed bin also supports functional operation at lower frequencies as shown in the
corresponding table which are not subject to Production Tests but verified by Design/Characterization.

7. DDR3L-800 AC timing apply if DRAM operates at lower than 800MT/s data rate.

8.  For devices supporting optional down binning to CL = 11, CL = 9 and CL = 7, taa/trco/tremin must be 13.125ns. SPD
setting must be programed to match.
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12 ELECTRICAL CHARACTERISTICS AND AC TIMING
12.1 Timing Parameters for DDR3L-800, DDR3L-1066, DDR3L-1333, DDR3L-1600 Speed Bins

Table- 45 Timing Parameters by Speed Bin

Speed DDR3L/DDR3-800 DDR3L/DDR3-1066 DDR3L/DDR3-1333 DDR3L/DDR3-1600 )
Parameter Symbol Min | Max Min ‘ Max Min ‘ Max Min | Max ontt Note
Clock Timing
Minimum clock cycle time (DLL off mode) tekoLL oFF) 8 | - | 8 ‘ - 8 ‘ - 8 | - ns 6
Average clock period tekavg) See Standard Speed Bins - -
Average high pulse width tcH(avg) 0.47 0.53 0.47 0.53 0.47 0.53 0.47 0.53 tek@avg) -
Average low pulse width teLavg) 0.47 0.53 0.47 0.53 0.47 0.53 0.47 0.53 tekavg) -
Absolute clock period e Bt vl Iy vl I v I sl IR o vl I
Absolute clock high pulse width teH(abs) 0.43 - 0.43 - 0.43 - 0.43 - tekavg) 25
Absolute clock low pulse width teL(abs) 0.43 - 0.43 - 0.43 - 0.43 - tekavg) 26
Clock period jitter Jit(pen) -100 100 -90 90 -80 80 -70 70 ps -
Clock period jitter during DLL locking period i (per, Ick) -90 90 -80 80 -70 70 -60 60 ps -
Cycle to cycle period jitter Bimee) 200 180 160 140 ps -
;:é/ﬁl)edto cycle period jitter during DLL locking im0 180 160 140 120 ps )
Duty cycle jitter Bm(duty) - - - - - - - - - -
Cumulative error across 2 cycles terRR(pen) -147 147 -132 132 -118 118 -103 103 ps -
Cumulative error across 3 cycles terR(3pen) -175 175 -157 157 -140 140 -122 122 ps -
Cumulative error across 4 cycles terr(4pen) -194 194 -175 175 -155 155 -136 136 ps -
Cumulative error across 5 cycles terR(spen) -209 209 -188 188 -168 168 -147 147 ps -
Cumulative error across 6 cycles terr(epen) -222 222 -200 200 -177 177 -155 155 ps -
Cumulative error across 7 cycles terR(7pen) -232 232 -209 209 -186 186 -163 163 ps -
Cumulative error across 8 cycles terr(@pen -241 241 -217 217 -193 193 -169 169 ps -
Cumulative error across 9 cycles terr(9per) -249 249 -224 224 -200 200 -175 175 ps -
Cumulative error across 10 cycles terR(10pen -257 257 -231 231 -205 205 -180 180 ps -
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Speed DDR3L/DDR3-800 DDR3L/DDR3-1066 DDR3L/DDR3-1333 DDR3L/DDR3-1600 )
Parameter Symbol Min Max Min Max Min Max Min Max ont Note
Cumulative error across 11 cycles tERR(11pen) 263 263 -237 237 -210 210 -184 184 ps -
Cumulative error across 12 cycles teRR(12pen) -269 269 -242 242 -215 215 -188 188 ps -
Cumulative error across n = 13, 14 . . . 49, 50 N terr(penmin = ((1 + 0.68In(N)) X trv(pen)_total min) os ”
cycles terrmpenmax = ((1 + 0.68In(N)) X tyim(pen_total max)
Data Timing
DQS,DQS# to DQ skew, per group, per access tooso - 200 - 150 - 125 - 100 ps 13
DQ output hold time from DQS, DQS# ton 0.38 - 0.38 - 0.38 - 0.38 - tekavg) 13,9
DQ low impedance time from CK, CK# tiz(oq) -800 400 -600 300 -500 250 -450 225 ps 13,14 f
DQ high impedance time from CK, CK# thz(pg) - 400 - 300 - 250 - 225 ps 13,14 f
1.5V
tps(base, AC175) 75 - 25 - - - - - ps d,17
Data setup time to DQS, DQS# referenced to Ips(base, AC150) 125 - 75 - 30 - 10 - ps d,17
VinacyViLac) levels 1.35V
tps(base, AC160) 90 - 40 - - - - - ps d,17
tps(base, AC135) 140 - 90 - 45 - 25 - ps d,17
1.5V
Data hold time from DQS, DQS# referencedto | [oHbase, bcioo) 150 - 100 - 65 - 45 - ‘ ps ‘ d.17
Vinoo/ViLpc) levels 1.35V
tor(base, DCo0) 160 - 110 - 75 - 55 - ps d,17
DQ and DM Input pulse width for each input toipw 600 - 490 - 400 - 360 - ps 28
Data Strobe Timing
DQS, DQS# differential READ preamble trerE 0.9 Note 19 0.9 Note 19 0.9 Note 19 0.9 Note 19 tek@avg | 13,19,9
DQS, DQS# differential READ postamble tresT 0.3 Note 11 0.3 Note 11 0.3 Note 11 0.3 Note 11 tek@g | 11,13,9
DQS, DQS# differential output high time tosH 0.38 - 0.38 - 0.40 - 0.40 - tekavg) 13,9
DQS, DQS# differential output low time tosL 0.38 - 0.38 - 0.40 - 0.40 - tekavg) 13,9
DQS, DQS# differential WRITE preamble twere 0.9 - 0.9 - 0.9 - 0.9 - tekavg) 1
DQS, DQS# differential WRITE postamble twesT 0.3 - 0.3 - 0.3 - 0.3 - tekavg) 1
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Speed DDR3L/DDR3-800 DDR3L/DDR3-1066 DDR3L/DDR3-1333 DDR3L/DDR3-1600 )
Unit Note
Parameter Symbol Min Max Min Max Min Max Min Max
DQS, DQS# rising edge output access time from ) ) ) )
rising CK, CK# toosck 400 400 300 300 255 255 225 225 ps 13,f
DQS and DQS# low-impedance time
(Referenced from RL— 1) tizoos) -800 400 -600 300 -500 250 -450 225 ps 13,14,f
DQS and DQS# high-impedance time ) ) ) )
(Referenced from RL +BL/2) thzoes) 400 300 250 225 ps 13,14
DQS and DQS# differential input low pulse width togsL 0.45 0.55 0.45 0.55 0.45 0.55 0.45 0.55 tek@g | 29,31
DQS and DQS# differential input high pulse width toqsH 0.45 0.55 0.45 0.55 0.45 0.55 0.45 0.55 tek@g | 30,31
DQS, DQS# rising edge to CK, CK# rising edge tooss -0.25 0.25 -0.25 0.25 -0.25 0.25 -0.27 0.27 tekavg) c
DQS, DQS# falling edge setup time to CK, CK#
ris?ng ed%e 9 edg P toss 0.2 - 0.2 - 0.2 - 0.18 - tekag | 32
DQS, DQS# falling edge hold time from CK, CK#
ris?ng ed%e 9 edg tosh 0.2 - 0.2 - 0.2 - 0.18 - tek@g | 32
Command and Address Timing
DLL locking time toLik 512 - 512 - 512 - 512 - nCK -
Internal READ command to PRECHARGE t Max ) Max ) Max ) Max ) nCK e
command delay RTP (4nCK,7.5ns) (4nCK,7.5ns) (4nCK,7.5ns) (4nCK,7.5ns)
Delay from start of internal write transaction to R Max ) Max ) Max ) Max ) nCK e18
internal READ command WTR (4nCK, 7.5ns) (4nCK,7.5ns) (4nCK,7.5ns) (4nCK,7.5ns) '
WRITE recovery time twr 15 - 15 - 15 - 15 - ns e, 18
Mode register set command cycle time tmrD 4 - 4 - 4 - 4 - nCK -
. Max Max Max Max
Mode register set command update delay tuop (12nCK, 15ns) © la2nck,15ns) - (12nCK, 15ns) - (12nCK, 15ns) - nck -
ACT to internal READ or WRITE delay time trep See Standard Speed Bins - e
PRE command period trp See Standard Speed Bins - e
ACT to ACT or REF command period tre See Standard Speed Bins - e
CAS# to CAS# command delay tceo 4 - 4 - 4 - 4 - nCK -
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Speed DDR3L/DDR3-800 DDR3L/DDR3-1066 DDR3L/DDR3-1333 DDR3L/DDR3-1600 Uni N
nit ote
Parameter Symbol Min Max Min Max Min Max Min Max
Auto-Precharge write recovery precharge time toALmin WR + round up (tre/tckvg)) nCK -
Multi-Purpose register recovery Time tvPRR 1 - 1 - 1 - 1 - nCK 22
ACTIVE to PRECHARGE command period tras See Standard Speed Bins - e
ACTIVE to ACTIVE command period for 1KB t Max ) Max ) Max ) Max ) nCK e
page size RRD (4nCK,10ns) (4nCK,7.5ns) (4nCK,6ns) (4nCK,6ns)
ACTIVE to ACTIVE command period for 2KB t Max ) Max ) Max ) Max ) nCK e
page size RRD (4nCK,10ns) (4nCK,10ns) (4nCK,7.5ns) (4nCK,7.5ns)
Four activate window for 1KB page size teaw 40 - 375 - 30 - 30 - ns e
Four activate window for 2KB page size teaw 50 - 50 - 45 - 40 - ns e
1.5V
tIS(base, AC175) 200 - 125 - 65 - 45 - ps b, 16
. tis(base 350 - 275 - 190 - 170 - b,16,27
Command and address setup time to CK, CK# S(base, AC150) ps
referenced to Viyacy/Viac levels 135V
tlS(base. AC160) 215 - 140 - 80 - 60 - ps b,16
tIS(base, AC135) 365 - 290 - 205 - 185 - ps b,16,27
1.5V
Command and Address hold time from CK, CK# Ubi(oase, DC100 275 ) 200 j 140 ) 120 ) ps b,16
referenced to Vinpc)/ViLpc) levels 135V
tIH(base. DC90) 285 - 210 - 150 - 130 - ps b,16
ﬁgr&ttrol and Address input pulse width foreach tow 900 ) 780 ) 620 ) 560 ) ps o8
Calibration Timing
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Speed DDR3L/DDR3-800 DDR3L/DDR3-1066 DDR3L/DDR3-1333 DDR3L/DDR3-1600 Uni N
nit ote
Parameter Symbol Min Max Min Max Min Max Min Max
Power-up and RESET calibration time tqinit 512 - 512 - 512 - 512 - nCK -
Normal operation full calibration time t200per 256 - 256 - 256 - 256 - nCK -
Normal operation short calibration time tzacs 64 - 64 - 64 - 64 - nCK 23
Reset Timing
Max Max Max Max
Exit Reset from CKE HIGH to a valid command txpr (5nCK, trrcmin + - (5nCK, trrcmint - (5nCK,trrcmint - (5nCK,trrcmin + - nCK -
10ns) 10ns) 10ns) 10ns)
Self Refresh Timing
. . Max Max Max Max
Exit Self Refresh to commands not requiring a
locked DLL a 9 txs (5NCK, trrcmin + - (5nCK  trrcmint - (5nCK  trecmint - (5nCK trecmin + - nCK -
10ns) 10ns) 10ns) 10ns)
Exit Self Refresh to commands requiring a locked
DLL q 9 txsoLL toLLKmin - toLLKmin - toLLKmin - toLLKmin - nCK -
Minimum CKE low width for Self refresh entry to
exit timin y tckesr tekemin + 1nCK - tekemin + 1nCK - tckemin + 1nCK - tekemin + 1nCK - nCK -
9
Valid Clock Requirement after Self Refresh Entry t Max ) Max ) Max ) Max ) nCK )
(SRE) or Power-Down Entry (PDE) CKSRE (5nCK,10ns) (5nCK,10ns) (5nCK,10ns) (5nCK,10ns)
Valid Clock Requirement before Self Refresh Exit t Max ) Max ) Max ) Max ) nCK )
(SRX) or Power Down Exit (PDX) or Reset Exit CKSRX (5nCK,10ns) (5nCK,10ns) (5nCK,10ns) (5nCK,10ns)
Power Down Timing
Exit Power Down with DLL on to any valid Max Max Max Max
command, Exit Precharge Power Down with DLL twp (3nCK,7.5ns) - (3nCK,7.5ns) - (3nCK,6ns) - (3nCK6ns) - nCK -
frozen to commands not requiring a locked DLL v e ' ’
Exit Precharge Power Down with DLL Max Max Max Max
gol_f_e” to commands requiring a locked txpoLL (10nCK,24ns) - (10nCK,24ns) - (10nCK,24ns) - (10nCK,24ns) - nCK 2
- . Max Max Max Max
CKE minimum pulse width texe (3nCK,7.5ns) - (3nCK,5.625 ns) - (3nCK 5.625 ns) - (3nCK,5ns) - nCK -
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Speed DDR3L/DDR3-800 DDR3L/DDR3-1066 DDR3L/DDR3-1333 DDR3L/DDR3-1600 ]
Unit Note
Parameter Symbol Min Max Min Max Min Max Min Max
Command pass disable delay teppED 1 - 1 - 1 - 1 - nCK -
Power Down Entry to Exit Timing teo tekemin 9 X trer tekemin 9 X trery tekemin 9 X trer tekemin 9 X trery nCK 15
Timing of ACT command to Power Downentry tacTPDEN 1 - 1 - 1 - 1 - nCK 20
Timing of PRE or PREA command toPower
Down entry tprPDEN 1 - 1 - 1 - 1 - nCK 20
;Trl;g of RD/RDA command to Power Down tropoEN RL+4+1 ) RL+4+1 ) RL+4+1 ) RL+4+1 ) nCK )
Timing of WR command to Power Down entry R WL+ 4+ ) WL+ 4+ ) WL+ 4+ ) WL+ 4+ ) nCK 9
(BL8OTF, BLBMRS, BC40OTF) WRPDEN (twr/tckavg)) (twr/tckavg)) (twr/tckavg)) (twr/tckavg))
Timing of WRA command to Power Down entry ) ) ) )
(BLSOTF, BL8MRS, BCAOTF) twrAPDEN WL+4+WR+1 WL+4+WR+1 WL+4+WR+1 WL +4+WR+1 nCK 10
Timing of WR command to Power Down entry R WL+ 2+ ) WL+ 2+ ) WL+2+ ) WL+ 2+ ) nCK 9
(BCAMRS) WRPDEN (twr/tekavg) (twr/tckavg) (twrltckavg) (twr/tckavg)
(Térgmgfs\)’vm command to Power Downentry | =l WL+2+WR+1| - |WL+2+WR+1| - WL+2+WR+1| -  MWL+2+WR+1 - nck | 10
Timing of REF command to Power Down entry tREFPDEN 1 - 1 - 1 - 1 - nCK 20,21
Tlmlng of MRS command to Power Down entry tMRSPDEN tmoDmin - tmMoDmin - tmobmin - tmoDmin - nCK -
ODT Timing
ODT turn on Latency ODTLon WL— 2 =CWL + AL—2 nCK -
ODT turn off Latency ODTLoff WL— 2 =CWL + AL—2 nCK -
ODT high time without WRITE command or
with WRITE command and BC4 ODTH4 4 ) 4 ) 4 ) 4 ) nck )
ODT high time with WRITE command and BL8 ODTHS8 6 - 6 - 6 - 6 - nCK -
Asynchronous Rrrturn-on delay (Power-Down )
with DLL frozen) taonpp 2 8.5 2 8.5 2 8.5 2 8.5 ns
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Speed DDR3L/DDR3-800 DDR3L/DDR3-1066 DDR3L/DDR3-1333 DDR3L/DDR3-1600 Uni N
nit ote
Parameter Symbol Min Max Min Max Min Max Min Max
Asynchronous Ry turn-off delay (Power-Down )
with DLL frOZen) taoFPD 2 8.5 2 8.5 2 8.5 2 8.5 ns
R+t turn-on taon -400 400 -300 300 -250 250 -225 225 ps 7, f
Rt nom @nd Rrrwr) turn-off time from ODTL off tor 0.3 0.7 0.3 0.7 0.3 0.7 0.3 0.7 texang 8f
reference
Rrr dynamic change skew tanc 0.3 0.7 0.3 0.7 0.3 0.7 0.3 0.7 tek(avg) f
Write Leveling Timing
First DQS/DQS# rising edge after write leveling — 20 ) 20 ) 40 ) 20 ) nCK 3
mode is programmed
DQS/DQS# delay after write leveling mode is ftoosen o5 ) o5 ) o5 ) 25 ) nCK 3
programmed
Write leveling setup time from rising CK, CK# ) ) ) ) )
crossing to rising DQS/DQS# crossing tws 325 245 195 165 ps
Write leveling hold time from rising DQS/DQS# ) ) ) ) )
crossing to rising CK, CK# crossing fwn 325 245 195 165 ps
Write leveling output delay twio 0 9 0 9 0 9 0 7.5 ns -
Write leveling output error twioe 0 2 0 2 0 2 0 2 ns -
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12.2 Timing Parameters for DDR3L-1866 and DDR3L-2133 Speed Bins

Table- 46 Timing Parameters by Speed Bin

Speed DDR3L/DDR3-1866 DDR3L/DDR3-2133 )
Unit Note
Parameter Symbol Min ‘ Max Min | Max
Clock Timing
Minimum clock cycle time (DLL off mode) tekoLL_oFF) 8 ‘ - 8 | - ns 6
Average clock period tekavg) See Standard Speed Bins - -
Average high pulse width teH(avg) 0.47 0.53 0.47 0.53 tekavg) -
Average low pulse width teL(avg) 0.47 0.53 0.47 0.53 tekavg) -
Absolute clock period texas) _'_t Ct:(:(vpf;:n +t thl(:(g:n?:x +t i:ig:;’m _'_t Cél(j(vse)g:xax ps -
Absolute clock HIGH pulse width teH(abs) 0.43 - 0.43 - tekavg) 25
Absolute clock LOW pulse width teLaps) 0.43 - 0.43 - tekavg) 26
Clock period jitter o (per) -60 60 -50 50 ps -
Clock period jitter during DLL locking period Lo (per, Ick) -50 50 -40 40 ps -
Cycle to cycle period jitter tarmeo) 120 100 ps -
E:))éckllcra] ;op?rli%lg period jitter during DLL im0 100 80 ps )
Duty cycle jitter toim(duty) - - - - - -
Cumulative error across 2 cycles terR(2per) -88 88 -74 74 ps -
Cumulative error across 3 cycles terR(3per) -105 105 -87 87 ps -
Cumulative error across 4 cycles teRR(4per) -117 117 -97 97 ps -
Cumulative error across 5 cycles tERR(5per) -126 126 -105 105 ps -
Cumulative error across 6 cycles teRR(6per) -133 133 -111 111 ps -
Cumulative error across 7 cycles teRR(7per) -139 139 -116 116 ps -
Cumulative error across 8 cycles teRR(8per) -145 145 -121 121 ps -
Cumulative error across 9 cycles teRR(9per) -150 150 -125 125 ps -
Cumulative error across 10 cycles terRr(0per) -154 154 -128 128 ps -
Cumulative error across 11 cycles terr(1per) -158 158 -132 132 ps -
Cumulative error across 12 cycles terr(2per) -161 161 -134 134 ps -
ggmulative error across n = 13, 14 . . . 49, temmpen terr(penmin = ((1 + 0.68In(N)) X tarr(per) total min) ps 24
cycles terr@mpenmax = ((1 + 0.68In(N)) X tyr(pen)_total max)
Data Timing
E(S:E,SEQS# to DQ skew, per group, per o050 ) 85 ) 75 ps 13
DQ output hold time from DQS, DQS# ton 0.38 - 0.38 - tekavg) 13,9
DQ low impedance time from CK, CK# tiz (oq) -390 195 -360 180 ps 13,14f
DQ high impedance time from CK, CK# thz (0Q) - 195 - 180 ps 13,14.f
1.5V
] bs(base, Ac150) - - - - ps d,17
Daiseupime o00s.oasmeeenced " | w | | w | | w v
1.35v
tos(base, AC130) ‘ 70 ‘ - ‘ 55 | - ‘ ps d,17
1.5V
Data hold time from DQS, DQS# referenced | tbHwase, bc00) ‘ - ‘ - ‘ - | - ‘ ps d,17
to Vinacy/ViLac levels 1.35V
tbH(base, DCoo) ‘ 75 ‘ - ‘ 60 | - ‘ ps d,17
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Speed DDR3L/DDR3-1866 DDR3L/DDR3-2133 )
Unit Note
Parameter Symbol Min Max Min Max
DQ and DM Input pulse width for each input toipw 320 - 280 - ps 28
Data Strobe Timing
DQS, DQS# differential READ preamble trPRE 0.9 Note 19 0.9 Note 19 tek@avg) | 13,19,9
DQS, DQS# differential READ postamble trpsT 0.3 Note 11 0.3 Note 11 tek@avg | 11,13,9
DQS, DQS# differential output high time tosH 0.4 - 0.38 - tekavg) 13,9
DQS, DQS# differential output lowtime tosL 0.4 - 0.38 - tekavg) 13,9
DQS, DQS# differential WRITE preamble twere 0.9 - 0.9 - tekavg) 1
DQS, DQS# differential WRITE postamble twesT 0.3 - 0.3 - tekavg) 1
DQS, DQS# rising edge output access time ) )
from rising CK, CK# tbosck 195 195 180 180 ps 13,f
DQS and DQS# low-impedance time } }
(Referenced from RL—- 1) tLZ(DQS) 390 195 360 180 ps 13,14,f
DQS and DQS# high-impedance time ) )
(Referenced from RL +BL/2) thz(oes) 195 180 ps 13,14
\?w%tsh and DQS# differential input low pulse toost 0.45 0.55 0.45 0.55 texave) 29,31
\?w%tsh and DQS# differential input high pulse toosH 0.45 0.55 0.45 0.55 texavg 3031
E(%i, DQS# rising edge to CK, CK# rising fooss 027 0.27 027 0.27 texang c
DQS, DQS# falling edge setup time to CK, ) )
CK# rising edge toss 0.18 0.18 tekag | €32
DQS, DQS# falling edge hold time from CK, ) )
CK# rising edge tosn 0.18 0.18 el
Command and Address Timing
DLL locking time toLik 512 - 512 - nCK -
Internal READ command to t Max ) Max ) nCK e
PRECHARGE command delay RTP (4nCK,7.5ns) (4nCK,7.5ns)
Delay from start of internal WRITE t Max ) Max ) nCK e18
transaction to internal READ command WIR (4nCK,7.5ns) (4nCK,7.5ns) '
Write recovery time twr 15 - 15 - ns e,18
MODE REGISTER SET command cycle
e 4 turo 4 - 4 - ncK -
MODE REGISTER SET command update t Max ) Max ) nCK )
delay MOop (12nCK,15ns) (12nCK,15ns)
ACT to internal READ or WRITE delay time trep See Standard Speed Bins - e
PRE command period trp See Standard Speed Bins - e
ACT to ACT or REF command period tre See Standard Speed Bins - e
CAS# to CAS# command delay teen 4 ‘ - ‘ 4 | - nCK -
Auto-precharge write recovery precharge
time P 9 yp g toaLmin WR + roundup (tre / tekavg) nCK R
Multi-Purpose register recovery time tMPRR 1 ‘ - ‘ 1 | - nCK 22
ACTIVE to PRECHARGE command period tras See Standard Speed Bins - e
ACTIVE to ACTIVE command period for t Max ) Max ) nCK e
1KB page size RRD (4nCK,5.0ns) (4nCK,5.0ns)
ACTIVE to ACTIVE command period for t Max ) Max ) nCK e
2KB page siz RRD (4nCK,6.0ns) (4nCK,6.0ns)
Four activate window for 1KB page size traw 27 - 25 - ns e
Four activate window for 2KB page size traw 35 - 35 - ns e
1.5V
Command and address setup time to CK, tis(base, AC150) - - - - ps b,16
CK# referenced to Viyacy/Viuac levels tis(base, ACLZS) 150 - 135 - ps b,16,27
1.35v
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Speed DDR3L/DDR3-1866 DDR3L/DDR3-2133 )
Unit Note
Parameter Symbol Min Max Min Max
tis(base, Ac135) 65 - 60 - ps b,16
tis(base, Ac125) 150 - 135 - ps b,16,27
1.5V
Command and Address hold time from CK, |z 0c100 100 . % . ‘ ind | b.16
CK# referenced to Viypey/ViLpe)levels 1.35V
tiH(ase, DC90) 110 - 95 - ps b,16
Control and address Input pulse width for
each input tipw 535 - 470 - ps 28
Calibration Timing
Power-up and Reset calibration time tzqinit 512 - 512 - nCK -
Normal operation Full calibration time t2Qoper 256 - 256 - nCK -
Normal operation short calibration time tzacs 64 - 64 - nCK 23
Reset Timing
. . . Max Max
‘I:Eérlarljlgizt from CKE High to avalid ton (5NCK, trromin+ ) (5NCK, trromin+ ) nCK )
10ns) 10ns)
Self Refresh Timing
. Max Max
Fe)gtlﬁfnlgf:] IZelg’((:esgdt%Eomeands not txs (5NCK, trrcmin + - (5nCK, trrcmin + - nCK -
10ns) 10ns)
Exit Self Refresh to commands requiring a t t ) ) t ) ) nCK )
|0Cked DLL XSDLL DLLKmin DLLKmin
Minimum CKE low width for Self refresh
entry to exit timing tekesr tekemin + 1NCK - tekemin + 1NCK - nCK -
Valid Clock Requirement after Self Refresh i Max ) Max ) nCK )
Entry (SRE) or Power-Down Entry (PDE) CKSRE (5nCK,10ns) (5nCK,10ns)
Valid Clock Requirement before Self Max Max
Refresh Exit (SRX) or Power-Down Exit teksrx - - nCK -
(PDX) or Reset Exit (5nCK,10ns) (5nCK,10ns)
Power Down Timing
Exit Power Down with DLL on to any valid
command, Exit Precharge Power Down t Max ) Max ) nCK )
with DLL frozen to commands notrequiring xP (3nCK,6ns) (3nCK,6ns)
a locked DLL
Exit Precharge Power Down with DLL Max Max
frozen to commands requiring a locked txpoLL (10nCK 24ns) - (10nCK 24ns) - nCK 2
DLL ' '
CKE minimum pulse width teke (3n'\(A:§X5ns) - (3n('\:AI?)éns) - nCK -
Command pass disable delay tepoED 2 - 2 - nCK -
Power Down Entry to Exit Timing tep tekemin 9 X trer tekemin 9 X trer nCK 15
;Trmg of ACT command to Power Down tacTrDEN 1 ) 2 ) nCK 20
y
Timing of PRE or PREA command to Power
Down entry terPDEN 1 - 2 - nCK 20
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Speed DDR3L/DDR3-1866 DDR3L/DDR3-2133 )
Unit Note
Parameter Symbol Min Max Min Max
Timing of RD/RDA command to Power
Down entry trDPDEN RL+4+1 - RL+4+1 - nCK -
Timing of WR command to Power Down WL+ 4+ WL+ 4+
twrPDEN - - nCK 9
entry (BLSOTF, BL8MRS, BC4OTF) (tWR/tCK(avg)) (tWR/tCK(avg))
Timing of WRA command to Power Down t WL +4 +WR + ) WL + 4 +WR + ) nCK 10
entry (BL8OTF, BLBMRS, BC40TF) WRAPDEN 1 1
Timing of WR command to Power Down t WL+2+ ) WL+2+ ) nCK 9
entry (BCAMRS) WRPDEN (twr/tckavg)) (twr/tekavg)
Timing of WRA command to Power Down t WL+2+WR+ ) WL +2+WR+ ) nCK 10
entry (BC4MRS) WRAPDEN 1 1
;Trl;g of REF command to Power Down — 1 ) 2 ) ncK | 2021s
Timing of MRS command to Power Down
entry tvMrsPDEN tmMobmin - tmopmin - - -
ODT Timing
ODT turn on Latency ODTLon WL— 2 =CWL + AL—2 nCK -
ODT turn off Latency ODTLoff WL— 2 =CWL + AL—2 nCK -
ODT high time without WRITE command or
with WRITE command and BC4 ODTHA 4 ) 4 ) nck )
gl_DsT high time with WRITE command and ODTHS 6 ) 6 ) nCK )
Asynchronous Rrrturn-on delay (Power- )
Down with DLL frozen) taonpp 2 8.5 2 8.5 ns
Asynchronous Rrrturn-off delay (Power- )
Down with DLL frozen) thorPo 2 8.5 2 8.5 ns
R+t turn-on taon -195 195 -180 180 ps 7, f
Rrrnom@Nd Rrrwr) turn-off time from ODTL
off reference taor 0.3 0.7 0.3 0.7 tekavg) 8,f
Rrr dynamic change skew tanc 0.3 0.7 0.3 0.7 tekavg) f
Write Leveling Timing

First DQS/DQS# rising edge after write ) )
leveling mode is programmed twLwro 40 40 nCK 3
DQS/DQS# delay after write leveling mode
is programmed twLpQsEN 25 - 25 - nCK 3
Write leveling setup time from rising CK,
CK# crossing to rising DQS/DQS# crossing tws 140 ) 125 ) ps )
Write leveling hold time from rising
DQS/DQS# crossing to rising CK, CK# twir 140 ) 125 ) ps )
Write leveling output delay twio 0 7.5 0 7.5 ns -
Write leveling output error twioe 0 2 0 2 ns -

UnilC_Techdoc, Rev. A 2024-05 721100



i Data Sheet

UnilC SCB13H8G162EF
8Gbit DDR3 SDRAM

12.3 Jitter Notes

Note:

a. Unit ‘tckvg)’ represents the actual tckvg) Of the input clock under operation. Unit ‘nCK’ represents one clock cycle of the input
clock, counting the actual clock edges.ex tMRD = 4 [nCK] means, if one MODE REGISTER SET command is registered at
Tm, another MODE REGISTER SET command may be registered at Tm + 4, even if (Tm + 4— Tm) is 4 X tck(avg) + tERR(@per)min.

b. These parameters are measured from a command/address signal (CKE, CS#, RAS#, CAS#, WE#, ODT, BAO, A0, Al, etc.)
transition edge to its respective clock signal (CK/CK#) crossing. The spec values are not affected by the amount of clock jitter
applied (i.e. tarpen, tuteo), €tc.), as the setup and hold are relative to the clock signal crossing that latches the
command/address. That is, these parameters should be met whether clock jitter is present or not.

c. These parameters are measured from a data strobe signal (DQS(L/U), DQS(L/U)#) crossing to its respective clock signal
(CK, CK#) crossing. The spec values are not affected by the amount of clock jitter applied (i.e. tutpen, taT(cc), €tc.), as these
are relative to the clock signal crossing. That is, these parameters should be met whether clock jitter is present or not.

d. These parameters are measured from a data signal (DM(L/U), DQ(L/U)0, DQ(L/U)1, etc.) transition edge to its respective
data strobe signal (DQS(L/U), DQS(L/U) #) crossing.

e. Forthese parameters, the DDR3 SDRAM device supports taparam [NCK] = RU {traram [NS]/tck(avg) [NS]}, which is in clock cycles,
assuming all input clock jitter specifications are satisfied. For example, the device will support thre = RU {trp/tck(avg)}, Which is
in clock cycles, if all input clock jitter specifications are met. This means: For DDR3L/DDR3-800 6-6-6, of which trp = 15ns,
the device will support tare = RU {tre/tckavg)} = 6, as long as the input clock jitter specifications are met, i.e. PRECHARGE
command at Tm and ACTIVE command at Tm+6 is valid even if (Tm + 6— Tm) is less than 15ns due to input clock jitter.

f.  When the device is operated with input clock jitter, this parameter needs to be derated by the actual terr(mpen), act of the input
clock, where 2 < m < 12. (output deratings are relative to the SDRAM input clock.)

For example, if the measured jitter into a DDR3L/DDR3-800 SDRAM has terr(mper),actmin = - 172ps and terr(mper),actmax = +
193ps, then tpgsck,min(derated) = tbQsck,min— tERR(mpen,actmax = - 400ps— 193ps = - 593ps and tpbgsck max(derated) = tDQSCK,max -
tERR(mpen),act,min = 400ps + 172ps = + 572ps. Similarly, tLzpg) for DDR3L-800 derates to tLz(pg)min(derated) = - 800ps— 193ps = -
993ps and tLz(pq) max(derated) = 400ps + 172ps = + 572ps. (Caution on the min/maxusage).

Note that terr(mpen).actmin IS the minimum measured value of terr(nper) Where 2 < n < 12, and terrmpen),actmax IS the maximum
measured value of terrnper) Where 2 < n £12.

g. When the device is operated with input clock jitter, this parameter needs to be derated by the actual tarpen, act of the input
clock. (output deratings are relative to the SDRAM input clock) For example, if the measured jitter into a DDR3L/DDR3-800
SDRAM has tck(avg),act = 2500pS, tarr(pen),actmin = - 72PpsS and tampen),actmax = + 93PS, then trpre min(derated) = tRPRE,min + 3T (per),act,min
= 0.9 X tek(avg)act + taTen,actmin = 0.9 X 2500ps— 72ps = + 2178ps. Similarly, toH,min(derated) = toH,min + tiT(pen,actmn = 0.38 X
tek(avg).act + tiT(pen,act,min = 0.38 x 2500ps— 72ps = + 878ps. (Cautionle min/max usage.)
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12.4 Timing Parameter Notes

Note:

1. Actual value dependant upon measurement level definitions. See “Method for calculating twere transitions and endpoints”
and “Method for calculating twest transitions and endpoints”.

Commands requiring a locked DLL are: READ (and RAP) and synchronous ODT commands.

The max values are system dependent.

WR as programmed in mode register.

Value must be rounded-up to next higher integer value.

There is no maximum cycle time limit besides the need to satisfy the refresh interval, treri.

For definition of Ryt turn-on time taon.

For definition of Ryt turn-off time taor.

© ©® N o g A~ DN

twr is defined in ns, for calculation of twrepen it is necessary to round up twr/tck to the next integer.

=
o

. WRin clock cycles as programmed in MRO.

[EEN
[N

. The maximum READ postamble is bound by togsckmin plus tqsHmin 0N the left side and thzpgs)max 0N the right side. See “Clock

to data strobe relationship”.

12. Qutput timing deratings are relative to the SDRAM input clock. When the device is operated with input clock jitter, this
parameter needs to be derated by t.b.d.

13. Value is only valid for Ronsa.

14. Single-ended signal parameter.

15. treridepends on Toper.

16. tistase) and tiHpase) Values are for 1V/ns CMD/ADD single-ended slew rate and 2V/ns CK, CK# differential slew rate. Note for
DQ and DM signals, Vrer(oc) = VRerpg(pc). For input only pins except RESET#, Vrer(pc) = Vrercapc). See “Address/ Command
Setup, Hold and Derating” in Section 12.5.

17. tos(pase) @and toHpase) Values are for 1V/ns DQ single-ended slew rate and 2V/ns DQS, DQS# differential slew rate. Note for DQ
and DM signals, VRrerpc) = Vrerpo(oc). For input only pins except RESET#, Vrer(oc) = VrRercapc). See “Data Setup, Hold and
Slew Rate Derating” in Section 12.6.

18. Start of internal write transaction is defined as follows:

For BL8 (fixed by MRS and on-the-fly): Rising clock edge 4 clock cycles afterWL.
For BC4 (on-the-fly): Rising clock edge 4 clock cycles after WL.
For BC4 (fixed by MRS): Rising clock edge 2 clock cycles after WL.

19. The maximum READ preambile is bound by tizpgs)min On the left side and togsckmax 0on the rightside.

20. CKE is allowed to be registered LOW while operations such as row activation, precharge, auto-precharge or refresh are in
progress, but power-down Ipp spec will not be applied until finishing those operations.

21. Although CKE is allowed to be registered LOW after a REFRESH command once trerppenmin iS satisfied, there are cases
where additional time such as txepLLmin is also required.

22. Defined between end of MPR read burst and MRS which reloads MPR or disables MPR function.

23. One ZQCS command can effectively correct a minimum of 0.5% (ZQ Correction) of Ron and Rrtimpedance error within 64

nCK for all speed bins assuming the maximum sensitivities specified in the ‘Output Driver Voltage and Temperature Sensitivity’

and ‘ODT Voltage and Temperature Sensitivity’ tables. The appropriate interval between ZQCS commands can be determined
from these tables and other application-specific parameters.

One method for calculating the interval between ZQCS commands, given the temperature (Tdriftrate) and voltage (Vdriftrate)

drift rates that the SDRAM is subject to in the application, is illustrated. The interval could be defined by the following formula:
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ZQCorrection
(TSensxTdriftrate)+(VSensx\Vdriftrate)

where TSens = max (dRrrdT, dRondTM) and VSens = max (dRtrdV, dRondVM) define the SDRAM temperature and voltage

sensitivities.

For example, if TSens = 1.5%/°C, VSens = 0.15%/mV, Tdriftrate = 1°C/sec and Vdriftrate = 15mV/sec, then the interval

between ZQCS commands is calculated as:

0.5

(1.5x1)+(0.15x15) 01337 128ms

n = from 13 cycles to 50 cycles. This row defines 38 parameters.

tch(abs) is the absolute instantaneous clock high pulse width, as measured from one rising edge to the following falling edge.
tcLbs) is the absolute instantaneous clock low pulse width, as measured from one falling edge to the following rising edge.
The tisase, Ac150) Specifications are adjusted from the tisppase) Specification by adding an additional 100 ps of derating to
accommodate for the lower alternate threshold of 150mV and another 25ps to account for the earlier reference point [(1-5
mv - 150mV)/1V/ns].

Pulse width of an input signal is defined as the width between the first crossing of Vrer(pc) and the consecutive crossing of
VREF(DC).

togst describes the instantaneous differential input low pulse width o— DQS - DQS#, as measured from one falling edge to
the next consecutive rising edge.

toosH describes the instantaneous differential input high pulse width o— DQS - DQS#, as measured from one rising edge to
the next consecutive falling edge.

tbQsH, act + toqsL, act = 1tck, act With txvz, act being the actual measured value of the respective timing parameter in the application.

tosH, act + toss, act = 1ick, act With txvz, act being the actual measured value of the respective timing parameter in the application.
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12.5 Address/Command Setup, Hold and Derating

For all input signals the total tis (setup time) and tix (hold time) required is calculated by adding the datasheet tispase) and tirpase)
value (see Table- 47) to the AtIS and AtIH derating value (see Table- 49)respectively.

Example: tis (total setup time) = tis(pase) + Alis.

Setup (tis) nominal slew rate for a rising signal is defined as the slew rate between the last crossing of Vrerpc) and the first crossing
of ViHacomin. Setup (tis) nominal slew rate for a falling signal is defined as the slew rate between the last crossing of Vrerpc) and
the first crossing of ViLacymax. If the actual signal is always earlier than the nominal slew rate line between shaded ‘Vrerpc) to AC
region’, use nominal slew rate for derating value (see Figure- 22). If the actual signal is later than the nominal slew rate line
anywhere between shaded ‘Vrerpc) to AC region’, the slew rate of a tangent line to the actual signal from the AC level to Vrer(pc)
level is used for derating value (see Figure- 24).

Hold (tn) nominal slew rate for a rising signal is defined as the slew rate between the last crossing of ViL(pocymax and the first crossing
of Vrer(pc). Hold (tiv) nominal slew rate for a falling signal is defined as the slew rate between the last crossing of Vinocymin and
the first crossing of Vrerpc). If the actual signal is always later than the nominal slew rate line between shaded ‘DC to Vrer(pc)
region’, use nominal slew rate for derating value (see Figure- 22). If the actual signal is earlier than the nominal slew rate line
anywhere between shaded ‘DC to Vrer(pc) region’, the slew rate of a tangent line to the actual signal from the DC level to Vrer(pc)
level is used for derating value (see Figure- 24).

For a valid transition the input signal has to remain above/below ViniLac) for some time tvac (see Table- 56). Although for slow
slew rates the total setup time might be negative (i.e. a valid input signal will not have reached ViniLac) at the time of the rising
clock transition), a valid input signal is still required to complete the transition and reach Viniac). For slew rates in between the
values listed in Table Table- 49, the derating values may obtain by linear interpolation. These values are typically not subject

to production test. They are verified by design and characterization.

Table- 47 ADD/CMD Setup and Hold Base-Values for 1V/ns (1.35V)

Symbol Reference | DDR3L-800 [DDR3L-1066DDR3L-1333|DDR3L-1600|DDR3L-1866|DDR3L-2133| Unit
tis(oase, AC160) VIHIL(AC) 215 140 80 60 - - ps
tis(base, AC135) VIH/L(AC) 365 290 205 185 65 60 ps
tis(base, AC125) VIH/L(AC) - - - - 150 135 ps
tiH(base, DC90) VIH/L(DC) 285 210 150 130 110 105 ps

Note:

1. AC/DC referenced for 1V/ns Address/Command slew rate and 2V/ns differential CK-CK# slew rate.

2. The tispase, ac135) Specifications are adjusted from the tisease, ac160) Specification by adding an additional 125ps for DDR3L-
800/1066 or 100ps for DDR3L-1333/1600 of derating to accommodate for the lower alternate threshold of 135mV and another
25ps to account for the earlier reference point [(-60mV - 135mV)/1V/ns].

3. The tispase, ac125) specifications are adjusted from the tispase, ac135) Specification by adding an additional 75ps for DDR3L-1866
and 65ps for DDR3L-2133 to accommodate for the lower alternate threshold of 125mV and another 10ps to account for the

earlier reference point [(-35mV - 125mV)/1V/ns].
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Table- 48 ADD/CMD Setup and Hold Base-Values for 1V/ns (1.5V)

Data Sheet

SCB13H8G162EF
8Ghit DDR3 SDRAM

Symbol Reference | DDR3-800 | DDR3-1066 | DDR3-1333 | DDR3-1600 | DDR3-1866 | DDR3-2133 | Unit
tis(base, AC175) VIHIL(AC) 200 125 65 45 - - ps
tis(oase, AC150) VIHIL(AC) 350 275 190 170 - - ps
tis(base, AC135) VIH/L(AC) - - - - 65 60 ps
tis(base, AC125) VIH/L(AC) - - - - 150 135 ps
tiH(base, DC100) VIH/L(DC) 275 200 140 120 100 95 ps

Note:

1. AC/DC referenced for 1V/ns Address/Command slew rate and 2V/ns differenti—| CK - CK# slew rate.

2. The tispase, ac135) Specifications are adjusted from the tispase, ac160) Specification by adding an additional 125ps for DDR3L-
800/1066 or 100ps for DDR3L-1333/1600 of derating to accommodate for the lower alternate threshold of 135mV and another

25ps to account for the earlier reference point [(-60mV - 135mV)/1V/ns].

3. The tispase, ac125) specifications are adjusted from the tispase, Ac135) Specification by adding an additional 75ps for DDR3L-1866
and 65ps for DDR3L-2133 to accommodate for the lower alternate threshold of 125mV and another 10ps to account for the
earlier reference point [(-35mV - 125mV)/1V/ns].

Table- 49 Derating value DDR3L-800/1066/1333/1600 tis/tin— AC/DC based AC160 Threshold (1.35V)

Atis, At derating in [ps] AC/DC based
AC160 Threshold -> Vinac) = VRerpc) + 160mV, ViLac) = VRe-(pc) - 160mV
CK, CK# Differential Slew Rate
4.0VIns 3.0V/ns 2.0V/ns 1.8V/ns 1.6V/ns 1.4V/ins 1.2V/ns 1.0V/ns
Atis | At | Atis | Atm | Atis | Atin | Atis | At | Atis | At | Atis | Atm | Atis | Atk | Atis | Atk
20 | 80 | 45 | 80 | 45 | 80 | 45 | 88 | 53 | 96 | 61 | 104 | 69 | 112 | 79 | 120 | 95
15 | 53 | 30 | 53|30 | 53|30 |61 |38 |69 |46 | 77 |54 | 8 | 64 | 93 | 80
1.0 0 0 0 0 0 0 8 8 16 | 16 | 24 | 24 | 32 | 34 | 40 | 50
CMD/ADD 0.9 -1 -3 -1 -3 -1 -3 7 5 15 13 23 21 31 31 39 47
Slew Rate o8 | 3| 8| 3| 8|-3|-8]|S5 1 | 13| 9 |21 |17 | 29 | 27 | 37 | 43
vins 0.7 -5 -13 -5 -13 -5 -13 3 -5 11 3 19 11 27 21 35 37
0.6 -8 -20 -8 -20 -8 -20 0 -12 8 -4 16 4 24 14 32 30
05 |-20|-30 |-20 |-30 |-20 | -30 | -12 | -22 | -4 | -14 | 4 -6 | 12 4 20 | 20
0.4 40 | 45 | 40 | 45 | 40 | 45 | -32 | -37 | -24 | -29 | -16 | -21 -8 -11 0 5
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Table- 50 Derating value DDR3L-800/1066/1333/1600 tis/tin— AC/DC based Alternate AC135 Threshold (1.35V)

Data Sheet

SCB13H8G162EF
8Ghit DDR3 SDRAM

Atis, Atnderating in [ps] AC/DC based
Alternate AC135 Threshold ->Vinac) = Vrerpc) + 135mV, ViLiac) = Vre-(pc) - 135mV
CK, CK# Differential Slew Rate

4.0Vins 3.0V/ns 2.0V/ns 1.8V/ns 1.6V/ns 1.4V/ins 1.2V/Ins 1.0V/ns
Atis | Atin | Atis | At | Atis | Atih | Altis | Atin | Atis | At | Atis | Atin | Altis | Atin | Alis | At

2.0 68 | 45 | 68 | 45 | 68 | 45 | 76 | 53 | 84 | 61 | 92 | 69 | 100 | 79 | 108 | 95

15 45 | 30 | 45 | 30 | 45 | 30 | 53 | 38 | 61 | 46 | 69 | 54 | 77 | 64 | 85 | 80

1.0 0 0 0 0 0 0 8 8 16 16 24 24 32 34 40 50

CMD/ADD 0.9 2 -3 2 -3 2 -3 10 5 18 13 26 21 34 31 42 47
Slew Rate o8 | 3| 8|3 |8 |3 |8 |11 |1 |19| 9 |27 |17 |35 | 27 | 43 | 43
vins 0.7 6 |-13| 6 |(-13| 6 |-13 | 14 | -5 | 22 3 30 | 11 | 38 | 21 | 46 | 37
0.6 9 |20 9 |-20| 9 |-20| 17 |-12 | 25 | -4 | 33 4 41 | 14 | 49 | 30

0.5 5 -30 5 -30 5 30 | 13 | -22 | 21 | -14 | 29 -6 37 4 45 20

0.4 -3 | 45| -3 -45 | -3 | 45 6 37 | 14 | -29 | 22 | -21 | 30 | -11 | 38 5

Table- 51 Derating value DDR3L-1866/2133 tis/tii— AC/DC based Alternate AC125 Threshold (1.35V)
Atis, Atnderating in [ps] AC/DC based
Alternate AC125 Threshold -> ViHac) = Vrerpce) + 125mV, ViLac) = VRe-(bc) - 125mV
CK, CK# Differential Slew Rate

4.0V/ins 3.0V/ns 2.0V/ins 1.8Vins 1.6Vins 1.4Vins 1.2Vins 1.0Vins
Atis | At | Atis | Atin | Atis | Atin | Atis | Atin | Atis | Atin | Atis | Atin | Atis | Atin | Atis | At

2.0 63 | 45 | 63 | 45 | 63 | 45 | 71 | 53 | 79 | 61 | 87 | 69 | 95 | 79 | 103 | 95

15 42 | 30 | 42 | 30 | 42 | 30 | 50 | 38 | 58 | 46 | 66 | 54 | 74 | 64 | 82 | 80

1.0 0 0 0 0 0 0 8 8 16 16 24 24 32 34 40 50

CMD/ADD 0.9 3 -3 3 -3 3 -3 11 5 19 13 27 21 35 31 43 47
Slew Rate 0.8 6 -8 6 -8 6 -8 14 1 22 9 30 17 38 27 46 43
vins 0.7 10 | -13 | 10 | -13 | 10 | -13 | 18 | -5 | 26 3 34 | 11 | 42 | 21 | 50 | 37
0.6 16 | -20 | 16 | -20 | 16 | -20 | 24 | -12 | 32 | -4 | 40 4 48 | 14 | 56 | 30

0.5 15 | -30 | 15 | -30 | 15 | -30 | 23 | -22 | 31 | -14 | 39 -6 47 4 55 20

0.4 13 | 45| 13 | 45| 13 | 45| 21 | -37 | 29 | -29 | 37 | -21 | 45 | -11 | 53 5
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Table- 52 Derating value DDR3-800/1066/1333/1600 tis/tii— AC/DC based AC175 Threshold (1.5V)

Data Sheet

SCB13H8G162EF
8Ghit DDR3 SDRAM

Atis, Atnderating in [ps] AC/DC based

AC175 Threshold -> Viac) = Vrerpe) + 175mV, ViLiac) = VRe-pc) - 175mV

CK, CK# Differential Slew Rate

4.0Vins 3.0Vins 2.0V/ns 1.8V/ns 1.6V/ns 1.4V/ins 1.2VIns 1.0V/ns
Atis | AtH | Atis | Atin | Atis | AtiH | Alis | At | Atis | AtiH | Alis | Ativ | Atis | Atin | Alis | AtH
2.0 88 | 50 | 88 | 50 | 88 | 50 | 96 | 58 | 104 | 66 | 112 | 74 | 120 | 84 | 128 | 100

15 59 | 34 | 59 | 34 | 59 | 34 | 67 | 42 | 75 | 50 | 83 | 58 | 91 | 68 | 99 | 84

1.0 0 0 0 0 0 0 8 8 16 | 16 | 24 | 24 | 32 | 34 | 40 | 50

CMD/ADD 0.9 -2 -4 -2 -4 -2 -4 6 4 14 | 12 | 22 | 20 | 30 | 30 | 38 | 46
Slew Rate 0.8 6 |-10| 6 | -10 | -6 | -10 2 -2 10 6 18 | 14 | 26 | 24 | 34 | 40
vins 07 | -11 |-16 | -11 | -16 | -11 | -16 | -3 -8 5 0 13 8 21 | 18 | 29 | 34
06 |-17|-26 | -17 | -26 | -17 | -26 | -9 | -18 | -1 | -10 7 -2 15 8 23 | 24

05 | -35|-40| -3 |-40|-35| 40 |-27 | -32 | -19 | -24 | -11 | -16 | -2 -6 5 10

04 | 62 | -60| 62 | -60 | -62 | 60 | -54 | -52 | -46 | -44 | -38 | -36 | -30 | -26 | -22 | -10

Table- 53 Derating value DDR3-800/1066/1333/1600 tis/tii— AC/DC based AC150 Threshold (1.5V)
Atis, Atinderating in [ps] AC/DC based
Alternate AC150 Threshold -> ViHac) = Vrerpc) + 150mV, ViLac) = Vre-(bc) - 150mV
CK, CK# Differential Slew Rate

4.0Vins 3.0V/ns 2.0V/ns 1.8V/ns 1.6V/ns 1.4Vins 1.2Vins 1.0V/ns

Atis | Atin | Atis | At | Atis | At | Atis | Atin | Atis | At | Atis | At | Atis | At | Atis | At
2.0 75 | 50 | 75 | 50 | 75 | 50 | 83 | 58 | 91 | 66 | 99 | 74 | 107 | 84 | 115 | 100

15 50 | 34 | 50 | 34 | 50 | 34 | 58 | 42 | 66 | 50 | 74 | 58 | 82 | 68 | 90 | 84

1.0 0 0 0 0 0 0 8 8 16 | 16 | 24 | 24 | 32 | 34 | 40 | 50

CMD/ADD 0.9 0 -4 0 -4 0 -4 8 4 16 | 12 | 24 | 20 | 32 | 30 | 40 | 46
Slew Rate 0.8 0 -10 0 -10 | O -10 8 -2 16 6 24 | 14 | 32 | 24 | 40 | 40
vins 0.7 0 -16 0 -16 | O -16 8 -8 16 0 24 8 32 | 18 | 40 | 34
0.6 -1 |-26| -1 |-26| -1 |-26 7 -18 | 15 | -10 | 23 -2 31 8 39 | 24

05 |-10 | -40|-10| 40 | -10| 40| -2 | -32| 6 24 | 14 | -16 | 22 -6 30 | 10

04 |-25|-60|-25|-60 | -25| 60 | -17 | 52| 9 | -44 | -1 | -36 7 -26 | 15 | -10
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Table- 54 Derating value DDR3-1866/2133 tis/tii— AC/DC based AC135 Threshold (1.5V)

Data Sheet

SCB13H8G162EF
8Ghit DDR3 SDRAM

Atis, Atnderating in [ps] AC/DC based
Alternate AC135 Threshold -> Vin@ac) = Vrerpce) + 135mV, ViLiac) = Vre-(pc) - 135mV
CK, CK# Differential Slew Rate
4.0Vins 3.0Vins 2.0V/ns 1.8V/ns 1.6V/ns 1.4V/ins 1.2V/Ins 1.0V/ns
Atis | At | Atis | Atin | Atis | Atin | Atis | At | Atis | Atin | Atis | Atin | Atis | Atin | Atis | At
2.0 68 | 50 | 68 | 50 | 68 | 50 | 76 | 58 | 84 | 66 | 92 | 74 | 100 | 84 | 108 | 100
15 45 | 34 | 45 | 34 | 45 | 34 | 53 | 42 | 61 | 50 | 69 | 58 | 77 | 68 | 85 | 84
1.0 0 0 0 0 0 0 8 8 16 | 16 | 24 | 24 | 32 | 34 | 40 | 50
CMD/ADD 0.9 2 -4 2 -4 2 -4 10 4 18 | 12 | 26 | 20 | 34 | 30 | 42 | 46
Slew Rate 0.8 3 |-10| 3 (10| 3 |-10| 11 | -2 | 19 6 27 | 14 | 35 | 24 | 43 | 40
vins 0.7 6 |-16 | 6 |-16 | 6 | -16 | 14 | -8 | 22 0 30 8 38 | 18 | 46 | 34
0.6 9 |-26| 9 |(-26| 9 |-26| 17 |-18| 25 |-10 | 33 | -2 | 41 8 49 | 24
0.5 5 |-40| 5 (40| 5 | -40| 13 | -32 | 21 | -24| 29 |-16 | 37 | -6 | 45 | 10
0.4 -3 /60| -3 |-60| -3 |-60| 6 |-52| 14 |-44 | 22 |-36| 30 |-26| 38 | -10
Table- 55 Derating value DDR3-1866/2133 tis/tn— AC/DC based AC125 Threshold (1.5V)
Atis, Atnderating in [ps] AC/DC based
Alternate AC125 Threshold -> ViHac) = Vrerpce) + 125mV, ViLac) = VRe-(bc) - 125mV
CK, CK# Differential Slew Rate
4.0V/ins 3.0V/ns 2.0V/ins 1.8Vins 1.6Vins 1.4Vins 1.2Vins 1.0Vins

Atls | At | Atis | Atin | Atis | Atin | Atis | Atin | Atis | Atin | Atis | Atin | Atis | Atin | Atis | At
2.0 63 | 50 | 63 | 50 | 63 | 50 | 71 | 58 | 79 | 66 | 87 | 74 | 95 | 84 | 103 | 100
15 42 | 34 | 42 | 34 | 42 | 34 | 50 | 42 | 58 | 50 | 66 | 58 | 74 | 68 | 82 | 84
1.0 0 0 0 0 0 0 8 8 16 | 16 | 24 | 24 | 32 | 34 | 40 | 50
CMD/ADD 0.9 4 -4 4 -4 4 -4 12 4 20 | 12 | 28 | 20 | 36 | 30 | 44 | 46
Slew Rate 0.8 6 |-10| 6 |(-10| 6 | -10 | 14 | -2 | 22 6 30 | 14 | 38 | 24 | 46 | 40
vins 0.7 1 | -16 | 11 | -16 | 11 | -16 | 19 | -8 | 27 0 35 8 43 | 18 | 51 | 34
0.6 16 | -26 | 16 | -26 | 16 | -26 | 24 | -18 | 32 | -10 | 40 | -2 | 48 8 56 | 24
0.5 15 | 40 | 15 | 40 | 15 | 40 | 23 | -32 | 31 | -24 | 39 | -16 | 47 | -6 | 55 | 10
0.4 13 | 60 | 13 | -60 | 13 | -60 | 21 | -52 | 29 | -44 | 37 | -36 | 45 | -26 | 53 | -10
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Table- 56 Required minimum time tvac above Vinac) {below Vi ac)} for valid ADD/CMD transition (1.35V)

DDR3 DDR3L
Slew Rate [V/ns] 800/1066/1333/1600 1866/2133 800/1066/1333/1600 1866/2133
175mV 150mV 135mV 125mV 160mV 135mV 135mV 125mV
[ps] [ps] [ps] [ps] [ps] [ps] [ps] [ps]
>2.0 75 175 168 173 200 213 200 205
2.0 57 170 168 173 200 213 200 205
1.5 50 167 145 152 173 190 178 184
1.0 38 130 100 110 120 145 133 143
0.9 34 113 85 96 102 130 118 129
0.8 29 93 66 79 80 111 99 111
0.7 22 66 42 56 51 87 75 89
0.6 Note 30 10 27 13 55 43 59
0.5 Note Note Note Note Note 10 Note 18
<0.5 Note Note Note Note Note 10 Note 18
Note:
1. Rising input signal shall become equal to or greater than Vinac) level and falling input signal shall become equal to or less

than Viuac) level.
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Figure- 22 lllustration of nominal slew rate and tVAC for setup time tIS (for ADD/CMD with respect to clock)
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Figure- 23 lllustration of nominal slew rate for hold time tIH (for ADD/CMD with respect to clock)
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Figure- 24 lllustration of tangent line for setup time tIS (for ADD/CMD with respect to clock)
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Figure- 25 lllustration of tangent line for hold time tIH (for ADD/CMD with respect to clock)
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12.6 Data Setup, Hold and Slew Rate Derating

For all input signals the total tos (setup ime) @nd toH (hold time) required is calculated by adding the data sheet tbspase) and toHpase) values
to the Atps and Atpx derating value respectively.

Example: tos (total setup time) = tDS(base) + Atps.

Setup (tos) nominal slew rate for a rising signal is defined as the slew rate between the last crossing of Vrerpc) and the first
crossing of Vinacmin. Setup (tos) nominal slew rate for a falling signal is defined as the slew rate between the last crossing of
Vrer(pc) and the first crossing of Viiiacymax (see Figure- 26). If the actual signal is always earlier than the nominal slew rate line
between shaded ‘Vrerpc) to AC region’, use nominal slew rate for derating value. If the actual signal is later than the nominal slew
rate line anywhere between shaded ‘Vrer(pc) to AC region’, the slew rate of a tangent line to the actual signal from the AC level to

DC level is used for derating value (see Figure- 28).
Hold (tox) nominal slew rate for a rising signal is defined as the slew rate between the last crossing of Viipcymax and the first

crossing of Vrer(pc). Hold (ton) nominal slew rate for a falling signal is defined as the slew rate between the last crossing of Vinpc)min
and the first crossing of Vrerpc) (see Figure- 27). If the actual signal is always later than the nominal slew rate line between
shaded ‘DC level to Vrer(oc) region’, use nominal slew rate for derating value. If the actual signal is earlier than the nominal slew
rateline anywhere between shaded ‘DC to Vrer(oc) region’, the slew rate of a tangent line to the actual signal from the DC level to
VRer(oc) level is used for derating value (see Figure- 29).

For a valid transition the input signal has to remain above/below Vinn(ac) for some time tvac. Although for slow slew rates the total
setup time might be negative (i.e. a valid input signal will not have reached Vinac) at the time of the rising clock transition) a valid
input signal is still required to complete the transition and reach ViHiL(ac).

For slew rates in between the values listed in the tables the derating values may obtained by linear interpolation. These values

are typically not subject to production test. They are verified by design and characterization.

Table- 57 Data Setup and Hold Base-Values (1.35V)

Symbol Reference | DDR3L-800 |DDR3L-1066|DDR3L-1333|DDR3L-1600|DDR3L-1866{DDR3L-2133| Unit | Note
VIH/L(AC) . _ R -
tDS(base, AC160) SR = 1V/ns 90 40 ps 2
VIH/L(AC) R -
tbs(base, AC135) SR = 1V/ns 140 90 45 25 ps 2
VIHIL(AC) } ) ) }
tDs(base, AC130) SR = 2V/ns 70 55 ps 1
VIHiL(DC) } ) ) }
tDH(base, DCY0) SR = 2V/ns 75 60 ps 2
VIH/L(DC) R -
tDH(base, DCY0) SR = 1V/ns 160 110 75 55 ps 1
Table- 58 Data Setup and Hold Base-Values (1.5V)
Symbol Reference | DDR3-800 | DDR3-1066 | DDR3-1333 | DDR3-1600 | DDR3-1866 | DDR3-2133 | Unit | Note
VIHIL(AC) _ . R R
tbs(base, AC175) SR = 1V/ns 75 25 ps 2
VIHIL(AC) R -
tDs(base, AC150) SR = 1V/ns 125 75 30 10 ps 2
VIHIL(AC) ) )
tDs(base, AC135) SR = 1V/ns 165 115 60 40 ps 2,3
VIHiL(AC) } ) } )
tDSs(base, AC135) SR = 2V/ns 68 53 ps 1
VIH/L(DC) R -
tDH(base, DC100) SR = 1V/ns 150 100 65 45 ps 2
ViHiL(DC) } ) } )
tDH(base, DC100) SR = 2V/ns 70 55 ps 1
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Note:

1. AC/DC referenced for 2V/ns DQ-slew rate and 4V/ns DQS slew rate.
2. AC/DC referenced for 1V/ns DQ-slew rate and 2V/ns DQS slew rate.
3. Optional in DDR3L SDRAM.

Table- 59 Derating values for DDR3L-800/1066 tp-/toH - (AC160) (1.35V)

Data Sheet

SCB13H8G162EF
8Gbit DDR3 SDRAM

AC160 Threshold-> Vinac) = Vrerpe) + 160mV, ViLiac) = Vre-(oc) - 160mV
DQS, DQS# Differential Slew Rate
DDR3L 4.0Vins 3.0V/ns 2.0Vins 1.8V/ns 1.6V/ns 1.4Vins 1.2Vins 1.0V/ns
Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps |AtpH| Atps | AtpH | Atps | AtoH
2.0 80 45 80 45 80 45 - - - - - - - - - -
15 53 30 53 30 53 30 61 38 - - - - - - - -
1.0 0 0 0 0 0 0 8 8 16 16 - - - - - -
DQ 0.9 - - -1 -3 -1 -3 7 5 15 13 23 21 - - - -
Slew
Rate | 08 | - - - - 3| -8 | 5 1 | 13| 9 |21 |17 | 29 | 27 | - -
Vins | 07 | - - - - - - 3 | -5 |11 | 3 |19 |11 | 27 | 21 | 35 | 37
0.6 - - - - - - - - 8 -4 16 4 24 14 32 30
0.5 - - - - - - - - - - 4 -6 12 4 20 20
04 | - - - - - - - - - - - - 8 | -11| 0 5
Note:
1. Cell contents which is ‘-’ are defined as ‘not supported’.
Table- 60 Derating values for DDR3L-800/1066/1333/1600 tp-/toH - (AC135) (1.35V)
AC135 Threshold-> Vinac) = VRerpc) + 135mV, ViLac) = VrRe(pc) - 135mV
DQS, DQS# Differential Slew Rate
DDR3L 4.0Vins 3.0V/ns 2.0V/ns 1.8V/ins 1.6V/ns 1.4Vins 1.2V/ns 1.0V/ns
Atps| AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH| Atps | AtpH | Atps | AtoH
2.0 68 45 68 45 68 45 - - - - - - - - - -
1.5 45 30 45 30 45 30 53 38 - - - - - - - -
1.0 0 0 0 0 0 0 8 8 16 16 - - - - - -
DQ | 0.9 - - 2 -3 2 -3 10 5 18 13 26 | 21 - - - -
Slew
Rate | 08 | - - - - 3 8 | 11| 1 |19 | 9 |27 |17 | 35 | 27 - -
Vinsloz | - | - | - | - | - | - |1a| 5| 22| 3 |3 |11] 3 | 21|46 37
0.6 - - - - - - - - 25 -4 33 4 41 14 49 30
05 | - - - - - - - - - - 29 | -6 | 37 4 | 45 | 20
0.4 - - - - - - - - - - - - 30 -11 | 38 5
Note:
1. Cell contents which is ‘-’ are defined as ‘notsupported’.
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Table- 61 Derating values for DDR3L-1866 tp-/ton - (AC130) (1.35V)

Data Sheet

SCB13H8G162EF
8Gbit DDR3 SDRAM

AC130 Threshold-> Vinac) = Vrerpc) + 130mV, ViLac) = Vre-(pc) - 130mV
DQS, DQS# Differential Slew Rate
DDR3L 8.0V/ns 7.0Vins 6.0V/ns 5.0V/ns 4.0V/ins 3.0V/ns 2.0V/ns 1.8Vins 1.6Vins 1.4Vins 1.2Vins 1.0Vins
Atps| AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps |AtpH| Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH | Atps | AtpH
40 | 33 23 33 23 33 23 - - - - - - - - - - - - - - - - - -
3.5 | 28 19 28 19 28 19 28 19 - - - - - - - - - - - - - - - -
30 | 22 | 15 | 22 15 | 22 | 15 | 22 | 15 | 22 | 15 - - - - - - - - - - - - - -
2.5 - - 13 9 13 9 13 9 13 9 13 9 - - - - - - - - - - - -
2.0 - - - - 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - -
DO Slew 1.5 - - - - - - 22 | <15 | 22 | 15 | -22 | -15| -22 | -15 | -14 -7 - - - - - - - -
\ijlnts 1.0 - - - - - - - - 65 | 45 | 65 | -45 | -65 | -45 | -57 | -37 | -49 | -29 - - - - - -
0.9 - - - - - - - - - - -62 | 48 | 62 | -48 | -54 | -40 | -46 | -32 | -38 | -24 - - - -
0.8 - - - - - - - - - - - - 61 | 53 | 53 | 45 | 45 | -37 | -37 | -29 | -29 | -19 - -
0.7 - - - - - - - - - - - - - - 49 | 50 | 41 | 42 | -33 | -34 | -25 | -24 | -17 -8
0.6 - - - - - - - - - - - - - - - - 37 | 49 | -29 | 41 | -21 | -31 | -13 | -15
0.5 - - - - - - - - - - - - - - - - - - -31 | -51 | -23 | 41 | -15 | -25
0.4 - - - - - - - - - - - - - - - - - - - - -28 | -56 | -20 | -40

Note:

1. Caell contents which is ‘-’ are defined as ‘notsupported’.
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Table- 62 Derating values for DDR3-800/1066 tp-/tor- (AC175) (1.5V)
AC175 Threshold-> Vinac) = Vrerpe) + 175mV, ViLiac) = Vre-(oc) - 175mV
DQS, DQS# Differential Slew Rate
DDR3 4.0V/ns 3.0V/ns 2.0Vins 1.8Vins 1.6Vins 1.4Vins 1.2Vins 1.0V/ins
Atps| Aton | Atps | Atpn | Atos | Atpn | Atps | Atpn | Atps | Atpn | Atps |AtpH| Atps | Atorn | Atps | Aton

2.0 88 50 88 50 88 50 - - - - - - - - - -

15 59 34 59 34 59 34 67 42 - - - - - - - -

1.0 0 0 0 0 0 0 8 8 16 16 - - - - - -

DR | 09 | - - 2 | 4| 2|46 | 4 |1a]|12]2 2] - - - -

Slew

Rate 0.8 - - - - -6 -10 2 -2 10 6 18 14 26 24 - -
Vins | 0.7 - - - - - - -3 -8 5 0 13 8 21 18 29 34
0.6 - - - - - - - - -1 -10 7 -2 15 8 23 24
05 | - - - - - - - - - - |11 |-16| 2 | 6 | 5 | 10
04 | - - - - - - - - - - - - | 30 | -26 | 22 | -10

Table- 63 Derating values for DDR3-800/1066/1333/1600 tp-/torn - (AC150) (1.5V)
AC150 Threshold-> Vinac) = Vrerpe) + 150mV, ViLiac) = Vre-(c) - 150mV
DQS, DQS# Differential Slew Rate
DDR3 4.0V/ns 3.0V/ns 2.0V/ns 1.8Vins 1.6V/ns 1.4Vins 1.2Vins 1.0V/ns
Atps| Aton | Atps | Atpn | Atps | Atpn | Atps | Atpn | Atps | Atpn | Atps [Atpn| Atps | Aton | Atps | Aton

2.0 75 50 75 50 75 50 - - - - - - - - - -

15 50 34 50 34 50 34 58 42 - - - - - - - -

1.0 0 0 0 0 0 0 8 8 16 16 - - - - - -

DR |09 | - | - o | -4a| 0| 4|8 | 4 |16]| 12|24 ]20]| - - - -

Slew

Rate 0.8 - - - - 0 -10 8 -2 16 6 24 14 32 24 - -
V/ns | 0.7 - - - - - - 8 -8 16 0 24 8 32 18 40 34
0.6 - - - - - - - - 15 -10 23 -2 31 8 39 24

0.5 - - - - - - - - - - 14 | -16 22 -6 30 10
04 | - - - - - - - - - - - - 7 | 26 | 15 | -10
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Table- 64 Derating values for DDR3-800/1066/1333/1600 tp-/toH - (AC135) (1.5V)

AC150 Threshold-> Vinac) = Vrerpe) + 150mV, ViLiac) = Vre-(oc) - 150mV

DQS, DQS# Differential Slew Rate
DDR3 4.0V/ns 3.0V/ns 2.0V/ns 1.8Vins 1.6V/ins 1.4Vins 1.2Vins 1.0Vins
Atps| Atpn| Atps | Atpn | Atpbs | Atpn | Atps | AtpH | Atps | Aton | Atps |AtpH| Atps | Aton | Atps | Atpw

20 | 68 | 50 | 68 | 50 | 68 | 50 | - - - - - - - - - -
15 | 45 | 34 | 45 | 34 | 45 | 34 | 53 | 42 | - . - - - - ; -
10| o 0 0 0 0 0 8 8 | 16 | 16 - - - - - -
DQ | g9 | - - 2 4 2 4 10| 4 | 18] 12| 26 |20 - - - -
Slew
Rate | 08 | - ; ; - 3 |20 12| 2| 19| 6 | 27 | 14| 35 | 24 | - -
vins | 07 | - - - - - - 14 | 8 | 22| o | 30| 8 | 38 | 18 | 46 | 34
06 | - ; ; ; ; - - - |25 | 10| 33 | 2| 4 8 | 49 | 24
05 | - - - - - ; ; ; ; - 29 |-16| 37 | 6 | 45 | 10
04 | - - - - - ; ; ; ; - ; - | 30 | 26 | 38 | -10
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Table- 65 Derating values for DDR3-1866/2133 tp-/tor - (AC135) (1.5V)

Data Sheet

SCB13H8G162EF
8Gbit DDR3 SDRAM

AC135Threshold -> Viiac) = Vrerpc) + 135mV, ViLac) = VrRe~(pc) - 135mV
DC100Threshold -> Vinpc) = Vrerpc) + 100mV, ViLpc) = VRe-(oc) - 100mV

DQS, DQS# Differential Slew Rate

8.0V/ns 7.0VIns 6.0V/ns 5.0V/ns 4.0V/ns 3.0V/ns 2.0VIns 1.8V/ns 1.6V/ns 1.4Vins 1.2VIns 1.0V/ns
Atps | AtpH | Atps | Aton | Atps | Atpn | Atps | Atpr | Atps | Atpn | Atps | Aton | Atps | Aton | Atps | Atpn | Atps | Aton | Atos | Atpr Atps | AtpH | Atps | AtpH
4.0 34 25 34 25 34 25 - - - - - - - - - - - - - - - - - -
35 | 29 | 21 | 29 | 21 | 29 | 21 | 29 | 21 | - - - - - - - - - - - - - - - -
3.0 | 23 17 23 17 23 17 23 17 | 23 17 - - - - - - - - - - - - - -
25 | - - |14 |10 | 14 | 10| 14 | 10 | 14 | 10 | 14 | 10 | - - - - - - - - - - - -
2.0 - - - - 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - -
bQ | 15 | - - - - - - | 23| a7 |23 |17 | 23 | a7 | 23 | ‘17 | 15 | 9 - - - - - - - -
Slew

Rate | 10 | - - - - - - - - | 68| 50| 68 | 50 | -68 | 50 | 60 | 42 | 52 | -34 | - - - - - -
Vins | 0.9 - - - - - - - - - - -66 | -54 | 66 | -54 | -58 | -46 | -50 | -38 | -42 -30 - -
0.8 - - - - - - - - - - -64 | -60 | -56 | -52 | -48 | -44 | -40 -36 -32 -26 - -

0.7 | - - - - - - - - - - - - - - | 53 | 59 | -45 | -51 | 37 | -43 29 | 33 | -21 | 17

06 | - - - - - - - - - - - - - - - - | 43| 61| 35 | -53 27 | -43 | -19 | -27

05 | - - - - - - - - - - - - - - - - - - | 39 | -66 31 | -56 | -23 | -40

0.4 - - - - - - - - - - - - - - - - - - - - -36 -76 | -30 | -60
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Table- 66 Required minimum time tvac above Viac) {below Vi ac)} for valid DQ transition

Data Sheet

SCB13H8G162EF
8Ghit DDR3 SDRAM

S DDR3 (1.5V) DDR3L (1.35V)

ew

E—'\:/E};es] 800/1066 fggg}fggg fggg}fggg 1866 2133 800/1066 fggg}fggg 1866 2133 Unit

AC175 AC150 AC135 AC160 AC135 AC130 AC130

>2.0 75 105 113 93 73 165 113 95 73 ps
2.0 57 105 113 93 73 165 113 95 73 ps
15 50 80 90 70 50 138 90 73 50 ps
1.0 38 30 45 25 5 85 45 30 5 ps
0.9 34 13 30 Note Note 67 30 16 Note ps
0.8 29 Note 11 Note Note 45 11 Note Note ps
0.7 Note Note Note - - 16 Note - - ps
0.6 Note Note Note - - Note Note - - ps
0.5 Note Note Note - - Note Note - - ps
<0.5 Note Note Note - - Note Note - - ps

Note:

1. Rising input signal shall become equal to or greater than Vinac) level and falling input signal shall become equal to or less

than Viuac) level.
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Figure- 26 lllustration of nominal slew rate and tVAC for setup time tDS (for DQ with respect to strobe)
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Figure- 27 lllustration of nominal slew rate for hold time tDH (for DQ with respect to strobe)
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Figure- 28 lllustration of tangent line for setup time tDS (for DQ with respect to strobe)
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Figure- 29 lllustration of tangent line for hold time tDH (for DQ with respect to strobe)
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