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ODT Timing
Once a 12ns delay (tMOD) has been satisfied, and after the ODT function has been ena-
bled via the EMR LOAD MODE command, ODT can be accessed under two timing cate-
gories. ODT will operate either in synchronous mode or asynchronous mode, depend-
ing on the state of CKE. ODT can switch anytime except during self refresh mode and a
few clocks after being enabled via EMR, as shown in Figure 81 (page 135).

There are two timing categories for ODT—turn-on and turn-off. During active mode
(CKE HIGH) and fast-exit power-down mode (any row of any bank open, CKE LOW,
MR[12 = 0]), tAOND, tAON, tAOFD, and tAOF timing parameters are applied, as shown in 
Figure 83 (page 137).

During slow-exit power-down mode (any row of any bank open, CKE LOW, MR[12] = 1)
and precharge power-down mode (all banks/rows precharged and idle, CKE LOW),
tAONPD and tAOFPD timing parameters are applied, as shown in Figure 84 (page 137).

ODT turn-off timing, prior to entering any power-down mode, is determined by the pa-
rameter tANPD (MIN), as shown in Figure 85 (page 138). At state T2, the ODT HIGH sig-
nal satisfies tANPD (MIN) prior to entering power-down mode at T5. When tANPD
(MIN) is satisfied, tAOFD and tAOF timing parameters apply. Figure 85 (page 138) also
shows the example where tANPD (MIN) is not satisfied because ODT HIGH does not oc-
cur until state T3. When tANPD (MIN) is not satisfied, tAOFPD timing parameters apply.

ODT turn-on timing prior to entering any power-down mode is determined by the pa-
rameter tANPD, as shown in Figure 86 (page 139). At state T2, the ODT HIGH signal sat-
isfies tANPD (MIN) prior to entering power-down mode at T5. When tANPD (MIN) is
satisfied, tAOND and tAON timing parameters apply. Figure 86 (page 139) also shows
the example where tANPD (MIN) is not satisfied because ODT HIGH does not occur un-
til state T3. When tANPD (MIN) is not satisfied, tAONPD timing parameters apply.

ODT turn-off timing after exiting any power-down mode is determined by the parame-
ter tAXPD (MIN), as shown in Figure 87 (page 140). At state Ta1, the ODT LOW signal
satisfies tAXPD (MIN) after exiting power-down mode at state T1. When tAXPD (MIN) is
satisfied, tAOFD and tAOF timing parameters apply. Figure 87 (page 140) also shows the
example where tAXPD (MIN) is not satisfied because ODT LOW occurs at state Ta0.
When tAXPD (MIN) is not satisfied, tAOFPD timing parameters apply.

ODT turn-on timing after exiting either slow-exit power-down mode or precharge pow-
er-down mode is determined by the parameter tAXPD (MIN), as shown in Figure 88
(page 141). At state Ta1, the ODT HIGH signal satisfies tAXPD (MIN) after exiting pow-
er-down mode at state T1. When tAXPD (MIN) is satisfied, tAOND and tAON timing pa-
rameters apply. Figure 88 (page 141) also shows the example where tAXPD (MIN) is not
satisfied because ODT HIGH occurs at state Ta0. When tAXPD (MIN) is not satisfied,
tAONPD timing parameters apply.
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Figure 81: ODT Timing for Entering and Exiting Power-Down Mode
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MRS Command to ODT Update Delay

During normal operation, the value of the effective termination resistance can be
changed with an EMRS set command. tMOD (MAX) updates the RTT setting.

Figure 82: Timing for MRS Command to ODT Update Delay
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Notes: 1. The LM command is directed to the mode register, which updates the information in
EMR (A6, A2), that is, RTT (nominal).

2. To prevent any impedance glitch on the channel, the following conditions must be met:
tAOFD must be met before issuing the LM command; ODT must remain LOW for the en-
tire duration of the tMOD window until tMOD is met.
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Figure 83: ODT Timing for Active or Fast-Exit Power-Down Mode
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Figure 84: ODT Timing for Slow-Exit or Precharge Power-Down Modes
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Figure 85: ODT Turn-Off Timings When Entering Power-Down Mode
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Figure 86: ODT Turn-On Timing When Entering Power-Down Mode
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Figure 87: ODT Turn-Off Timing When Exiting Power-Down Mode
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Figure 88: ODT Turn-On Timing When Exiting Power-Down Mode

T1T0 T2 T3 T4 Ta0 Ta1

NOPNOP NOP NOPNOP NOP NOP

CK#

CK

CKE

tAXPD  (MIN)

Command

Ta2 Ta3 Ta4 Ta5

NOPNOP NOP NOP

tAON (MIN)

tAON (MAX)

RTT
tAONPD (MIN)

tAONPD (MAX)

Don’t CareRTT Unknown RTT  OnIndicates a break in 
time scale Transitioning RTT

tAOND

tCKE (MIN)

RTT

ODT

ODT

8000 S. Federal Way, P.O. Box 6, Boise, ID 83707-0006, Tel: 208-368-4000
www.micron.com/products/support Sales inquiries: 800-932-4992

Micron and the Micron logo are trademarks of Micron Technology, Inc.
All other trademarks are the property of their respective owners.

This data sheet contains minimum and maximum limits specified over the power supply and temperature range set forth herein.
Although considered final, these specifications are subject to change, as further product development and data characterization some-

times occur.

1Gb: x4, x8, x16 DDR2 SDRAM
ODT Timing

CCMTD-1725822587-9658
1GbDDR2.pdf – Rev. AB 09/18 EN 141 Micron Technology, Inc. reserves the right to change products or specifications without notice.

© 2007 Micron Technology, Inc. All rights reserved.


	DDR2 SDRAM
	Features
	FBGA Part Number System

	Important Notes and Warnings
	State Diagram
	Functional Description
	Industrial Temperature
	General Notes

	Functional Block Diagrams
	Ball Assignments and Descriptions
	Packaging
	Package Dimensions
	FBGA Package Capacitance

	Electrical Specifications – Absolute Ratings
	Temperature and Thermal Impedance

	Electrical Specifications – IDD Parameters
	IDD Specifications and Conditions
	IDD7 Conditions

	AC Timing Operating Specifications
	AC and DC Operating Conditions
	ODT DC Electrical Characteristics
	Input Electrical Characteristics and Operating Conditions
	Output Electrical Characteristics and Operating Conditions
	Output Driver Characteristics
	Power and Ground Clamp Characteristics
	AC Overshoot/Undershoot Specification
	Input Slew Rate Derating
	Commands
	Truth Tables
	DESELECT
	NO OPERATION (NOP)
	LOAD MODE (LM)
	ACTIVATE
	READ
	WRITE
	PRECHARGE
	REFRESH
	SELF REFRESH

	Mode Register (MR)
	Burst Length
	Burst Type
	Operating Mode
	DLL RESET
	Write Recovery
	Power-Down Mode
	CAS Latency (CL)

	Extended Mode Register (EMR)
	DLL Enable/Disable
	Output Drive Strength
	DQS# Enable/Disable
	RDQS Enable/Disable
	Output Enable/Disable
	On-Die Termination (ODT)
	Off-Chip Driver (OCD) Impedance Calibration
	Posted CAS Additive Latency (AL)

	Extended Mode Register 2 (EMR2)
	Extended Mode Register 3 (EMR3)
	Initialization
	ACTIVATE
	READ
	READ with Precharge
	READ with Auto Precharge

	WRITE
	PRECHARGE
	REFRESH
	SELF REFRESH
	Power-Down Mode
	Precharge Power-Down Clock Frequency Change
	Reset
	CKE Low Anytime

	ODT Timing
	MRS Command to ODT Update Delay


