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MT49H64M9 - 64 Meg x 9 x 8 Banks
MT49H32M18 - 32 Meg x 18 x 8 Banks
MT49H16M36 - 16 Meg x 36 x 8 Banks

Features Options’ Marking
. . e Clock cycle timing
* 533 MHz DDR operation (1.067 Gb/s/pin data rate) _ 1.875ns @ 'RC = 15ns 218
* 38.4 Gb/s peak bandwidth (x36 at 533 MHz clock — 2.5ns @ 'RC = 15ns -25E
frequency) ~ 2.5ns @ 'RC = 20ns -25
e Organization - 3.3ns @ 'RC = 20ns -33
- 64 Megx9,32Megx 18, and 16 Megx 36 1/0 e Configuration
- 8banks - 64 Megx9 64M9
* Reduced cycle time (15ns at 533 MHz) - 32Megx 18 32M18
» Nonmultiplexed addresses (address multiplexing - 16 Megx 36 16M36
option available) y Opgratlng temlp((z)zatture%"C) N
. - Commercia o+ one
* SRAM-type interface . — Industrial (T =-40°C to +95°C; IT
e Programmable READ latency (RL), row cycle time, T, = -40°C to +85°C)
and burst sequence length « Package
* Balanced READ and WRITE latencies in order to op- — 144-ball uBGA FM
timize data bus utilization — 144-ball uBGA (Pb-free) BM
e Data mask for WRITE commands — 144-ball FBGA TR
« Differential input clocks (CK, CK#) — 144-ball FBGA (Pb-free) SJ
« Differential input data clocks (DKx, DKx#) * Revision ‘Al'B
* On-die DLL generates CK edge-aligned data and Note: 1. Not all options listed can be combined to
output data clock signals define an offered product. Use the part cat-
« Data valid signal (QVLD) alog search on www.micron.com for availa-

ble offeri .
¢ 32ms refresh (16K refresh for each bank; 128K re- € otrenings

fresh command must be issued in total each 32ms)
e HSTLI/O (1.5V or 1.8V nominal)
¢ 25-60Q matched impedance outputs
* 2.5V Vgxr, 1.8V Vpp, 1.5V or 1.8VVppg I/0
e On-die termination (ODT) Ryt
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BGA Marking Decoder
Due to space limitations, BGA-packaged components have an abbreviated part marking that is different from the
part number. Micron’s BGA Part Marking Decoder is available on Micron’s web site at micron.com.

Figure 1: Part Numbers

Example Part Number: MT49H16M36SJ-25 :B

[/ [ [ [ [ [/ [ [ L[]/

MT49H Configuration

/O | Package Speed |Temp. | Rev.

Configuration I/O Revision
64 Meg x 9 64M9 | |Common|None Rev. A | A
32 Meg x 18 |32M18| |Separate| C Rev. B B
16 Meg x 36 | 16M36
Temperature
Package Commercial [None
144-ball yBGA FM Industrial IT
144-ball uBGA (Pb-free) | BM
144-ball FBGA TR Speed Grade

-18 | 'CK = 1.875ns
-25E | 'CK = 2.5ns
-25 | 'CK = 2.5ns
-33 | '[CK =3.3ns

144-ball FBGA (Pb-free) SJ
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576Mb: x9 x18 x36 CIO RLDRAM 2
General Description

General Description

RLDRAM™ 2 is a high-speed memory device designed for high bandwidth data storage,
telecommunications, networking, and cache applications, etc. The chip’s 8-bank archi-
tecture is optimized for sustainable high-speed operation.

The DDR I/0 interface transfers two data words per clock cycle at the I/0 balls. Output
data is referenced to the free-running output data clock.

Commands, addresses, and control signals are registered at every positive edge of the
differential input clock, while input data is registered at both positive and negative
edges of the input data clock(s).

Read and write accesses are burst-oriented. The burst length (BL) is programmable
from 2, 4, or 8 by setting the mode register.

The device is supplied with 2.5V and 1.8V for the core and 1.5V or 1.8V for the output
drivers.

Bank-scheduled refresh is supported with the row address generated internally.

The pBGA 144-ball package enables ultra high-speed data transfer rates and a simple
upgrade path from early generation devices.

Figure 2: Simplified State Diagram

Initialization
sequence

——— Automatic sequence

,,,,,,,,,,,,,,,, » Command sequence
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(p/'? ICron 576Mb: x9 x18 x36 CIO RLDRAM 2

Functional Block Diagrams

Functional Block Diagrams

Figure 3: 64 Meg x 9 Functional Block Diagram
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Notes: 1. Example for BL = 2; column address will be reduced with an increase in burst length.
2. 32 =(length of burst) x 22(number of column addresses to WRITE FIFO and READ logic).

PDF: 09005aef80fe62fb 8 Micron Technology, Inc. reserves the right to change products or specifications without notice.
576Mb_RLDRAM_2_CIO_D1.pdf - Rev. M 09/15 © 2015 Micron Technology, Inc. All rights reserved.



(p/'? ICron 576Mb: x9 x18 x36 CIO RLDRAM 2

Functional Block Diagrams

Figure 4: 32 Meg x 18 Functional Block Diagram
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2. 16 = (length of burst) x 22(number of column addresses to WRITE FIFO and READ logic).
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Functional Block Diagrams

Figure 5: 16 Meg x 36 Functional Block Diagram
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Ball Assignments and Descriptions

Ball Assignments and Descriptions

Table 1: 64 Meg x 9 Ball Assignments (Top View) 144-Ball yBGA

1 2 3 4 5 6 7 8 9 10 11 12
A VRer Vss Vext Vss Vss Vext T™MS TCK
B Vbb DNU3 | DNU3 Vssq Vssq DQO DNU3 Voo
C V7 DNU3 | DNU3 | Vppgq Vbpq DQ1 DNU3 V1t
D A221 DNU3 | DNU? | Vssq Vssq QKO# | QKO Vss
E A21 DNU3 | DNU3 | Vppq Vbpq DQ2 DNU3 A20
F A5 DNU3 | DNU3 | Vssq Vssq DQ3 DNU3 | QVLD
G A8 A6 A7 Vop Vop A2 A1 A0
H B2 A9 Vs Vs Vs Vss Ad A3
J NF2 NF2 Vbp Vpp Vpp Voo BO CK
K DK DK# Vbp Vop Vop Voo B1 CK#
L REF# CS# Vss Vss Vss Vss Al4 A13
™M WE# A16 A17 Vop Vop A12 Al1 A10
N A18 DNU3 | DNU3 | Vssq Vssq DQ4 | DNU3 A19
P A15 DNU3 | DNU3 | Vppq Vbbq DQ5 DNU3 DM
R Vss DNU3 | DNU3 | Vssq Vssq DQ6 DNU3 Vss
T Vit DNU3 | DNU* | Vppq Vbbq DQ7 DNU3 Vit
u Vpp DNU3 | DNU3 | Vssq Vssq DQ8 | DNU3 Vop
\ VRer ZQ Vext Vss Vss Vext TDO TDI

Notes: 1. Reserved for future use. This signal is not connected.
2. No function. This signal is internally connected and has parasitic characteristics of a clock
input signal. This may optionally be connected to GND.
3. Do not use. This signal is internally connected and has parasitic characteristics of a I/0.
This may optionally be connected to GND. Note that if ODT is enabled on Rev. A die,
these pins will be connected to V1. The DNU pins are High-Z on Rev. B die when ODT is
enabled.
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Ball Assignments and Descriptions

Table 2: 32 Meg x 18 Ball Assignments (Top View) 144-Ball yBGA

1 2 3 4q 5 6 7 8 9 10 11 12
A VRer Vss Vext Vss Vss Vext T™MS TCK
B Vop | DNU* | DQ4 | Vssq Vssa | DQO | DNU* | Vpp
C Vrr | DNU* | DQ5 | Voog Vooo | DQ1 | DNU* | Vip
D A22" | DNU* | DQ6 | Vissq Vsso | QKO# | QKO Vss
E A212 | DNU* | DQ7 | Vpng Vooo | DQ2 | DNU* | A20
F A5 DNU4 DQ8 Vssq Vssq DQ3 DNU4 QVLD
G A8 A6 A7 Voo Voo A2 A1 AO
H B2 A9 Vss Vss Vs Vs Al A3
) NF3 NF | Vop | Voo Voo | Voo BO K
K DK DK# | Voo | Voo Voo | Voo B1 CK#
L REF# | CS# Vss Vss Vss Vs | A14 | A13
M WE# | A16 | A17 | Voo Voo | A12 | AT A10
N A18 | DNU* | DQ14 | Vssq Vssg | DQ9 | DNU* | A19
P A15 | DNU* | DQ15 | Vpog Vopg | DQ10 | DNU* | DM
R Vss | QK1 | QK1# | Vssq Vssg | DQI1 | DNU* | Vi
T Vrr | DNU* | DQ16 | Voo Vopg | DQ12 | DNU* | Vi
U Voo | DNU* | DQ17 | Vssq Vssg | DQ13 | DNU* | Vpp
\ VRer zQ Vext Vss Vss Vext TDO TDI

Notes: 1. Reserved for future use. This may optionally be connected to GND.

2. Reserved for future use. This signal is internally connected and has parasitic characteris-
tics of an address input signal. This may optionally be connected to GND.

3. No function. This signal is internally connected and has parasitic characteristics of a clock
input signal. This may optionally be connected to GND.

4. Do not use. This signal is internally connected and has parasitic characteristics of a I/0.
This may optionally be connected to GND. Note that if ODT is enabled on Rev. A die,
these pins will be connected to V1. The DNU pins are High-Z on Rev. B die when ODT is
enabled.
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576Mb: x9 x18 x36 CIO RLDRAM 2
Ball Assignments and Descriptions

Table 3: 16 Meg x 36 Ball Assignments (Top View) 144-Ball yBGA

1 2 3 4 5 6 7 8 9 10 11 12
A VRer Vss Vext Vss Vss Vext T™MS TCK
B Vob DQ8 | DQ9 | Vssq Vsso DQ1 DQO Vbb
C Vi DQ10 DQ11 Vbbq Vbbq DQ3 DQ2 Vit
D A22'" | DQ12 | DQ13 | Vssq Vssog | QKO# | QKO Vss
E A212 | DQ14 | DQI5 | Vppq Vopg | DQ5 | DQ4 | A202
F A5 DQ16 | DQ17 | Vssq Vsso DQ7 | DQ6 | QVLD
G A8 A6 A7 Vob Vob A2 A1 A0
H B2 A9 Vs Vs Vs Vs A4 A3
J DKO | DKO# | Vpp Vob Vob Vob BO cK
K DK1 | DK1# | Vpp Vbb Vbb Vbb B1 CK#
L REF# | CS# Vss Vs Vss Vs A4 A13
M WE# | Al6 A17 Vbb Vob A12 A1 A10
N A18 | DQ24 | DQ25 | Vssq Vssg | DQ35 | DQ34 | A19
P A15 | DQ22 | DQ23 | Vppq Vopg | DQ33 | DQ32 | DM
R Vss QK1 | QKT# | Vssq Vssg | DQ31 | DQ30 | Vs
T Vit | DQ20 | DQ21 | Vppg Vopg | DQ29 | DQ28 | Vit
u Vop | DQ18 | DQ19 | Vssq Vssq | DQ27 | DQ26 | Vpp
\ VRer zQ Vext Vss Vss Vext TDO TDI

Notes: 1. Reserved for future use. This may optionally be connected to GND.

2. Reserved for future use. This signal is internally connected and has parasitic characteris-
tics of an address input signal. This may optionally be connected to GND.

Table 4: Ball Descriptions

Symbol Type Description

A0-A21 Input Address inputs: A0-A21 define the row and column addresses for READ and WRITE
operations. During a MODE REGISTER SET, the address inputs define the register set-
tings. They are sampled at the rising edge of CK.

BAO-BA2 Input Bank address inputs: Select to which internal bank a command is being applied.

CK, CK# Input Input clock: CK and CK# are differential input clocks. Addresses and commands are
latched on the rising edge of CK. CK# is ideally 180 degrees out of phase with CK.

CS# Input Chip select: CS# enables the command decoder when LOW and disables it when

HIGH. When the command decoder is disabled, new commands are ignored, but inter-
nal operations continue.

DK, DK# Input Input data clock: DK and DK# are the differential input data clocks. All input data is

referenced to both edges of DK. DK# is ideally 180 degrees out of phase with DK. For
the x36 device, DQ0-DQ17 are referenced to DKO and DKO# and DQ18-DQ35 are ref-
erenced to DK1 and DK1#. For the x9 and x18 devices, all DQs are referenced to DK
and DK#. All DKx and DKx# pins must always be supplied to the device.
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576Mb: x9 x18 x36 CIO RLDRAM 2
Ball Assignments and Descriptions

Table 4: Ball Descriptions (Continued)

Symbol

Type

Description

DM

Input

Input data mask: The DM signal is the input mask signal for WRITE data. Input data
is masked when DM is sampled HIGH. DM is sampled on both edges of DK (DK1 for
the x36 configuration). Tie signal to ground if not used.

TCK

Input

IEEE 1149.1 clock input: This ball must be tied to V if the JTAG function is not used.

TMS, TDI

Input

IEEE 1149.1 test inputs: These balls may be left as no connects if the JTAG function
is not used.

WE#, REF#

Input

Command inputs: Sampled at the positive edge of CK, WE# and REF# define (to-
gether with CS#) the command to be executed.

DQO0-DQ35

I/0

Data input: The DQ signals form the 36-bit data bus. During READ commands, the
data is referenced to both edges of QKx. During WRITE commands, the data is sam-
pled at both edges of DK.

QKx, QKx#

Output

Output data clocks: QKx and QKx# are opposite polarity, output data clocks. They
are free-running, and during READs, are edge-aligned with data output from the
RLDRAM. QKx# is ideally 180 degrees out of phase with QKx. For the x36 device, QKO
and QKO# are aligned with DQ0-DQ17, and QK1 and QK1# are aligned with DQ18-
DQ35. For the x18 device, QKO and QKO# are aligned with DQ0-DQ8, while QK1 and
QK1# are aligned with Q9-Q17. For the x9 device, all DQs are aligned with QKO0 and
QKO#.

QVLD

Output

Data valid: The QVLD pin indicates valid output data. QVLD is edge-aligned with QKx
and QKxi#.

TDO

Output

IEEE 1149.1 test output: JTAG output. This ball may be left as no connect if the JTAG
function is not used.

ZQ

Reference

External impedance (25-60Q): This signal is used to tune the device outputs to the
system data bus impedance. DQ output impedance is set to 0.2 x RQ, where RQ is a
resistor from this signal to ground. Connecting ZQ to GND invokes the minimum impe-
dance mode. Connecting ZQ to Vpp invokes the maximum impedance mode. Refer to
Mode Register Definition in Nonmultiplexed Address Mode to activate this function.

Vbp

Supply

Power supply: Nominally, 1.8V. See DC Electrical Characteristics and Operating Condi-
tions for range.

Vddq

Supply

DQ power supply: Nominally, 1.5V or 1.8V. Isolated on the device for improved noise
immunity. See DC Electrical Characteristics and Operating Conditions for range.

VExt

Supply

Power supply: Nominally, 2.5V. See DC Electrical Characteristics and Operating Condi-
tions for range.

Vref

Supply

Input reference voltage: Nominally Vyqq/2. Provides a reference voltage for the in-
put buffers.

VSS

Supply

Ground.

Vssq

Supply

DQ ground: Isolated on the device for improved noise immunity.

Supply

Power supply: Isolated termination supply. Nominally, Vy44/2. See DC Electrical Char-
acteristics and Operating Conditions for range.

A22

Reserved for future use: This signal is not connected and may be connected to
ground.
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576Mb: x9 x18 x36 CIO RLDRAM 2
Ball Assignments and Descriptions

Table 4: Ball Descriptions (Continued)

Symbol Type Description
DNU - Do not use: These balls may be connected to ground. Note that if ODT is enabled on
Rev. A die, these pins will be connected to Vi;. The DNU pins are High-Z on Rev. B die
when ODT is enabled.
NF - No function: These balls can be connected to ground.
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Package Dimensions

Package Dimensions

Figure 6: 144-Ball pBGA
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2. Solder Ball Material :
SAC305 (96.5% Sn, 3% Ag, 0.5% Cu) or
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Figure 7: 144-Ball FBGA
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Package Dimensions
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Electrical Specifications - Ipp

Table 5: Ipp Operating Conditions and Maximum Limits - Rev. A

576Mb: x9 x18 x36 CIO RLDRAM 2
Electrical Specifications - Ipp

Measurement is taken during
continuous WRITE

Description Condition Symbol -18 -25E -25 -33 Units
Standby current |'CK = idle; All banks idle; No in- Isg1 (Vpp) X9/x18 55 53 48 48 mA

puts toggling lsg1 (Vop) X36 55 53 48 48

Isg1 (Vext) 5 5 5 5

Active standby CS# = 1; No commands; Bank ad- lsg> (Vpp) X9/x18 365 293 288 233 mA
current dress incremented and half ad- lsg> (Vpp) X36 365 293 288 233

dress/data change once every

four clock cycles lsg2 (VexT) 5 5 5 5
Operational cur- |BL = 2; Sequential bank access; Iop1 (Vpp) X9/x18 465 380 348 305 mA
rent Bank transitions once every 'RC; Iop1 (Vpp) X36 485 400 374 343

Half address transitions once ev-

ery 'RC; Read followed by write lop1 (Vexr) 15 15 15 13

sequence; Continuous data dur-

ing WRITE commands
Operational cur- |BL = 4; Sequential bank access; Iop2 (Vpp) X9/x18 475 400 362 319 mA
rent Banfk transitions once every 'RG; Iopa (Vpp) X36 510 425 418 389

Half address transitions once ev-

ery 'RC; Read followed by write Iop2 (Vexr) 5 15 15 13

sequence; Continuous data dur-

ing WRITE commands
Operational cur- |BL = 8; Sequential bank access; Iop3 (Vpp) X9/x18 505 430 408 368 mA
rent Bank transitions once every 'RC; Iop3 (Vpp) X36 625 540 460 425

Half address transitions once ev-

ery 'RC; Read followed by write Iops (Vexr) 20 20 20 18

sequence; Continuous data dur-

ing WRITE commands
Burst refresh cur- |Eight bank cyclic refresh; Contin- Irer1 (Vpp) X9/x18 995 790 785 615 mA
rent uous address/data; Command bus Irer1 (Vop) X36 995 915 785 615

remains in refresh for all eight

e 9 Irert (Vex) 80 80 80 70
Distributed re- Single bank refresh; Sequential Irer2 (Vpp) x9/x18 425 330 325 267 mA
fresh current bank access; Half address transi- Irer2 (Vpp) X36 425 390 326 281

tions once every 'RC; Continuous

| V 2 2 2 1

data rer2 (Vexr) 0 0 0 8
Operating burst |BL = 2; Cyclic bank access; Half of | Ippow (Vpp) X9/x18 1335 980 970 819 mA
write current ex- |address bits change every clock lopaw (Vpp) X36 1545 1,105 | 1,100 914
ample cycle; Continuous data; Measure-

ment is taken during continuous 2w (Vexr) >0 >0 >0 40

WRITE
Operating burst |BL = 4; Cyclic bank access; Half of | Ippaw (Vpp) X9/x18 985 785 779 609 mA
write current ex- |address bits change every two lopaw (Vpp) X36 1185 887 882 790

| lock cycles; i ;

ample clock cycles; Continuous data; ooew (Vexr) 30 30 30 25
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Table 5: Ipp Operating Conditions and Maximum Limits — Rev. A (Continued)

576Mb: x9 x18 x36 CIO RLDRAM 2
Electrical Specifications - Ipp

Description Condition Symbol -18 -25E -25 -33 Units
Operating burst |BL = 8; Cyclic bank access; Half of | Ippgw (Vpp) X9/x18 770 675 668 525 mA
write current ex- |address bits change every four lopsw (Vop) X36 1095 755 750 580
ample clock cycles; Continuous data;
Measurement is taken during lopgw (Vexr) 30 30 30 25
continuous WRITE
Operating burst |BL = 2; Cyclic bank access; Half of | Ippar (Vpp) Xx9/x18 1225 940 935 735 mA
read current ex- |address bits change every clock Iop2r (Vbp) X36 1270 995 990 795
ample cycle; Continuous data; Measure-
ment is taken during continuous lop2r (Vex) >0 >0 >0 40
READ
Operating burst |BL = 4; Cyclic bank access; Half of | Ippar (Vpp) X9/x18 860 685 680 525 mA
read current ex- |address bits change every two Iopar (Vpp) x36 920 735 730 660
ample clock cycles; Continuous data;
Measurement is taken during 'opar (Vexr) 30 30 30 25
continuous READ
Operating burst |BL = 8; Cyclic bank access; Half of | Ippgr (Vpp) Xx9/x18 655 575 570 450 mA
read current ex- |address bits change every four Iopsr (Vbp) X36 855 665 660 505
ample clock cycles; Continuous data;
Measurement is taken during Iopar (Vext) 30 30 30 25
continuous READ
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Table 6: Ipp Operating Conditions and Maximum Limits - Rev. B

576Mb: x9 x18 x36 CIO RLDRAM 2
Electrical Specifications - Ipp

Description Condition Symbol -18 -25E -25 -33 Units
Standby current |'CK = idle; All banks idle; No in- lsg1 (Vpp) X9/x18 55 55 55 55 mA

puts toggling lsg1 (Vpp) Xx36 55 55 55 55

Isg1 (Vext) 5 5 5 5

Active standby CS# = 1; No commands; Bank ad- Isg2 (Vpp) x9/x18 250 215 215 190 mA
current dress incremented and half ad- lsg> (Vop) X36 250 215 215 190

dress/data change once every

four clock cycles Ise2 (Vexr) > > > >
Operational cur- |BL = 2; Sequential bank access; Iop1 (Vpp) X9/x18 310 285 260 225 mA
rent Bank transitions once every 'RC; Iop1 (Vpp) X36 320 295 270 230

Half address transitions once ev-

ery 'RC; Read followed by write lop1 (Vexr) 10 10 10 10

sequence; Continuous data dur-

ing WRITE commands
Operational cur- |BL = 4; Sequential bank access; Iop2 (Vpp) x9/x18 315 290 260 220 mA
rent Bank transitions once every RG; Iopz (Vpp) X36 330 305 275 230

Half address transitions once ev-

ery IRC; Read followed by write Iop2 (Vext) 10 10 10 10

sequence; Continuous data dur-

ing WRITE commands
Operational cur- |BL = 8; Sequential bank access; Ibp3 (Vpp) X9/x18 330 305 275 230 mA
rent Bank transitions once every 'RC; Iop3 (Vpp) X36 390 365 320 265

Half address transitions once ev-

ery 'RC; Read followed by write Iops (Vexr) 15 15 15 15

sequence; Continuous data dur-

ing WRITE commands
Burst refresh cur- |Eight bank cyclic refresh; Contin- Irer1 (Vpp) x9/x18 660 540 530 430 mA
rent uous address/data; Command bus Irer1 (Vpp) X36 670 545 535 435

remains in refresh for all eight

o 9 Irert (Vex) 45 30 30 25
Distributed re- Single bank refresh; Sequential Irer2 (Vpp) x9/x18 295 265 250 215 mA
fresh current bank access; Half address transi- Irer2 (Vo) X36 295 265 250 215

tions once every RC; Continuous

data IREFZ (VEXT) 10 10 10 10
Operating burst |BL = 2; Cyclic bank access; Half of | Ippow (Vpp) X9/x18 830 655 655 530 mA
write current ex- |address bits change every clock lopaw (Vpp) X36 885 700 700 565
ample cycle; Continuous data; Measure-

ment is taken during continuous lop2w (Vext) 40 35 35 30

WRITE
Operating burst |BL = 4; Cyclic bank access; Half of | Ippaw (Vpp) X9/x18 580 465 465 385 mA
write current ex- |address bits change every two lopaw (Vop) X36 635 510 510 420
ample clock cycles; Continuous data;

Measurement is taken during loaw (Vexr) 25 20 20 20

continuous WRITE
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Table 6: Ipp Operating Conditions and Maximum Limits — Rev. B (Continued)

576Mb: x9 x18 x36 CIO RLDRAM 2
Electrical Specifications - Ipp

Description Condition Symbol -18 -25E -25 -33 Units
Operating burst |BL = 8; Cyclic bank access; Half of | Ippgw (Vpp) X9/x18 445 370 370 305 mA
write current ex- |address bits change every four Iopsw (Vpp) X36 560 455 455 375
ample clock cycles; Continuous data;
Measurement is taken during loosw (Vex) 25 20 20 20
continuous WRITE
Operating burst |BL = 2; Cyclic bank access; Half of | Ippar (Vpp) X9/x18 805 640 640 515 mA
read current ex- |address bits change every clock lop2r (Vo) X36 850 675 675 540
ample cycle; Continuous data; Measure-
ment is taken during continuous lop2r (Vex) 40 3 35 30
READ
Operating burst |BL = 4; Cyclic bank access; Half of | Ippar (Vpp) X9/x18 545 440 440 365 mA
read current ex- |address bits change every two lopar (Vop) X36 590 475 475 390
ample clock cycles; Continuous data;
Measurement is taken during lopar (Vexr) 25 20 20 20
continuous READ
Operating burst |BL = 8; Cyclic bank access; Half of | Ippgr (Vpp) Xx9/x18 410 335 335 280 mA
read current ex- |address bits change every four Iopsr (Vbp) X36 525 425 425 350
ample clock cycles; Continuous data;
Measurement is taken during Iopar (Vext) 25 20 20 20
continuous READ

Notes:

1.

Ipp specifications are tested after the device is properly initialized. +0°C < T¢ < +95°C;
+1.7V < VDD < +1 9V, +2.38V < VEXT < +263V, +1.4V < VDDQ < VDDI VREF = VDDQ/Z'

Input slew rate is specified in the Input AC Logic Levels table.

— Stable = Inputs remain at a HIGH or LOW level.
— Continuous data = Half the DQ signals changing between HIGH and LOW every
— Continuous address = Half the address signals changing between HIGH and LOW

- Sequential bank access = Bank address increments by one every RC.
— Cyclic bank access = Bank address increments by one for each command access. For
BL = 2 this is every clock, for BL = 4 this is every other clock, and for BL = 8 this is

CS# is HIGH unless a READ, WRITE, AREF, or MRS command is registered. CS# never tran-

Tests for AC timing, Ipp, and electrical AC and DC characteristics may be conducted at
nominal reference/supply voltage levels, but the related specifications and device opera-
tions are tested for the full voltage range specified.

Ipp tests may use a V| -to-V |y swing of up to 1.5V in the test environment, but input tim-
ing is still referenced to Vggr (or to the crossing point for CK/CK#), and parameter speci-
fications are tested for the specified AC input levels under normal use conditions. The
minimum slew rate for the input signals used to test the device is 2 V/ns in the range
between V) (ac) and Viyc).

2. '*CK ='DK = MIN, RC = MIN.
3.
4. Definitions for Ipp conditions:

- LOW =V £ Vi aq MAX.

— HIGH = Vjy 2 Vjpyac) MIN.

— Floating = Inputs at Vger = Vppg/2.
half clock cycle (twice per clock).
every clock cycle (once per clock).
every fourth clock.

5.
sitions more than once per clock cycle.
6. Ipp parameters are specified with ODT disabled.
7.
8.
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(p/'? ICron 576Mb: x9 x18 x36 CIO RLDRAM 2

Absolute Maximum Ratings

Absolute Maximum Ratings

Stresses greater than those listed may cause permanent damage to the device. This is a
stress rating only, and functional operation of the device at these or any other condi-
tions outside those indicated in the operational sections of this specification is not im-
plied. Exposure to absolute maximum rating conditions for extended periods may affect
reliability.

Table 7: Absolute Maximum Ratings

Parameter Min Max Units

I/O voltage -0.3 Vpbpg + 0.3 \
Voltage on Vexr supply relative to Vgg -0.3 +2.8 Y
Voltage on Vpp supply relative to Vs -0.3 +2.1 \%
Voltage on Vppq supply relative to Vss -0.3 +2.1 Y
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576Mb: x9 x18 x36 CIO RLDRAM 2
AC and DC Operating Conditions

AC and DC Operating Conditions

Table 8: DC Electrical Characteristics and Operating Conditions

Note 1 applies to the entire table; Unless otherwise noted: +0°C < T¢ < +95°C; +1.7V < Vpp < +1.9V

Description Conditions Symbol Min Max Units Notes

Supply voltage - VexT 2.38 2.63 \Y

Supply voltage - Vpp 1.7 1.9 Y, 2

Isolated output buffer - Vbba 1.4 Vpp \ 2,3

supply

Reference voltage - VREer 0.49 x Vppq | 0.51 x Vppq Y, 4,56

Termination voltage - V17 0.95 x VRer 1.05 x VRgr Y, 7,8

Input high (logic 1) volt- - V4 Vger + 0.1 Vppq + 0.3 Y, 2

age

Input low (IOgIC 0) volt- - V||_ VSSQ -0.3 VREF -0.1 Vv 2

age

Output hlgh current VOH = VDDQ/2 lOH (VDDQIZ)/(1 .15 (VDDQ/Z)/(085 A 9,10, 11
x RQ/5) x RQ/5)

Output low current VoL = Vppo/2 loL (Vbpa/2)/(1.15 | (Vppq/2)/(0.85 A 9, 10, 11
x RQ/5) x RQ/5)

Clock input leakage cur- 0V <V|y<Vpp Ic -5 5 A

rent

Input leakage current 0V <V|y<Vpp Iy -5 A

Output leakage current 0V = Viy £ Vppq Lo -5 A

Reference voltage cur- - IREF -5 A

rent

Notes:

10.

11.

All voltages referenced to Vss (GND).

Overshoot: Viyac) < Vpp + 0.7V for t < 'CK/2. Undershoot: V| (ac) 2 -0.5V for t < t'CK/2.
During normal operation, Vppq must not exceed Vpp. Control input signals may not
have pulse widths less than 'CK/2 or operate at frequencies exceeding 'CK (MAX).
Vppq can be set to a nominal 1.5V + 0.1V or 1.8V = 0.1V supply.

Typically the value of Vggp is expected to be 0.5 x Vppq of the transmitting device. Vgg is
expected to track variations in Vppq.

Peak-to-peak AC noise on Vggr must not exceed 2% Vrer(po)-

. VRer is expected to equal Vppq/2 of the transmitting device and to track variations in the

DC level of the same. Peak-to-peak noise (non-common mode) on Vggr may not exceed
+2% of the DC value. Thus, from Vppq/2, Vgee is allowed +2% Vppo/2 for DC error and
an additional +2% Vppqg/2 for AC noise. This measurement is to be taken at the nearest
VRrer bypass capacitor.

V7 is expected to be set equal to Vgegr and must track variations in the DC level of Vggr.
On-die termination may be selected using mode register bit 9 (see the Mode Register
Definition in Nonmultiplexed Address Mode figure). A resistance Ryt from each data in-
put signal to the nearest V7 can be enabled. Ryt = 125-185Q at 95°C Tc.

lon and lg, are defined as absolute values and are measured at Vppq/2. oy flows from
the device, Ig, flows into the device.

If MRS bit A8 is 0, use RQ = 250Q in the equation in lieu of presence of an external im-
pedance matched resistor.

For Voo and Vg, refer to the RLDRAM 2 HSPICE or IBIS driver models.

PDF: 09005aef80fe62fb
576Mb_RLDRAM_2_CIO_D1.pdf - Rev. M 09/15

23 Micron Technology, Inc. reserves the right to change products or specifications without notice.
© 2015 Micron Technology, Inc. All rights reserved.



Aicron

Table 9: Input AC Logic Levels

576Mb: x9 x18 x36 CIO RLDRAM 2

AC and DC Operating Conditions

Notes 1-3 apply to entire table; Unless otherwise noted: +0°C < T¢ < +95°C; +1.7V < Vpp < +1.9V

Description Symbol Min Max Units
Input high (logic 1) voltage ViH Vger + 0.2 - Vv
Input low (logic 0) voltage Vi - Vger - 0.2 \Y,

Notes:

—_

All voltages referenced to Vss (GND).

The AC and DC input level specifications are as defined in the HSTL standard (that is, the
receiver will effectively switch as a result of the signal crossing the AC input level, and
will remain in that state as long as the signal does not ring back above [below] the DC
input LOW [HIGH] level).

The minimum slew rate for the input signals used to test the device is 2 V/ns in the
range between V| ac) and Viyac). See illustration below:

Vbba
- Vinag MIN
Vswing
— - — Va0 MAX
GND
Rise time: Fall time:

2 Vins 2 V/ns

Table 10: Differential Input Clock Operating Conditions

Notes 1-4 apply to the entire table; Unless otherwise noted: +0°C < Tc< +95°C; +1.7V < Vpp < +1.9V

Parameter/Condition Symbol Min Max Units | Notes
Clock input voltage level: CK and CK# ViNDO) -0.3 Vbpq + 0.3 Y

Clock input differential voltage: CK and CK# Vibo) 0.2 Vppq + 0.6 Y, 5
Clock input differential voltage: CK and CK# Vibac) 0.4 Vbpq + 0.6 Y

Clock input crossing point voltage: CK and CK# Vixa0) Vppg/2 - 0.15 Vbpg/2 + 0.15 \

Notes:

1.
2.
3.

DKx and DKx# have the same requirements as CK and CK#.
All voltages referenced to Vss (GND).

The CK/CK# input reference level (for timing referenced to CK/CK#) is the point at which
CK and CK# cross. The input reference level for signals other than CK/CK# is Vggr.

. CK and CK# input slew rate must be 22 V/ns (24 V/ns if measured differentially).

Viq is the magnitude of the difference between the input level on CK and the input level
on CK#.

The value of V|x is expected to equal Vppg/2 of the transmitting device and must track
variations in the DC level of the same.
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ép’ icron AC and DC Operating Conditions

Figure 8: Clock Input

Vinpo) MAX Maximum clock level
CK#
A
Vopg/2 +0.15 Vixao.MAX
Vib(po)
Vppo/2 3
DDQ + Vibac)
Vppg2A - 015 ferr sl e
Vixac) MIN
\
K
Vinipeoy MIN Minimum clock level
Notes: 1. CK and CK# must cross within this region.
2. CK and CK# must meet at least Vippc) MIN when static and centered around Vgqq/2.
3. Minimum peak-to-peak swing.
4. Itis a violation to tristate CK and CK# after the part is initialized.
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