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Features

Figure 1: 576Mb RLDRAM Il CIO Part Numbers

Example Part Number: MT49H16M36HU-25 :A

[ [/ [/ [ [ L]

MT49H Configuration |I/O | Package Speed |Temp.| Rew.
' y )
Configuration 1/0 Revision
64 Meg x 9 64M9 Common| None

32 Meg x 18 [32M18| |[Separate| C !

16 Meg x 36 | 16M36 Temperature
Commercial None

' Industrial IT
Package
144-ball FBGA HU
144-ball FBGA (Pb-free) | HT Speed Grade
144-ball UBGA FM -18 | 'CK =1.875ns
144-ball UBGA (Pb-free) | BM -25E | 'CK = 2.5ns

-25 | 'CK = 2.5ns
-33 | 'CK =3.3ns

BGA Part 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.
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General Description

General Description

The Micron® reduced latency DRAM (RLDRAM®) Il is a high-speed memory device
designed for high bandwidth data storage—telecommunications, networking, and
cache applications, etc. The chip’s 8-bank architecture is optimized for sustainable high
speed operation.

The DDR I/0 interface transfers two data words per clock cycle at the 1/0 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 to the RLDRAM 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 uBGA 144-ball package is used to enable ultra high-speed data transfer rates and a
simple upgrade path from early generation devices.
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State Diagram

Figure 2: Simplified State Diagram
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Functional Block Diagrams

Figure 3: 64 Meg x 9 Functional Block Diagram
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Figure 4: 32 Meg x 18 Functional Block Diagram

ZQ CAL

f———® Output drivers

ODT control

Control
logic

Command
decode

Mode register

A0-A20" A
BAO-BA2 24

Address
register —

*22130U INOYIM SUOI3eIII3dS Jo spnpoad abueyd o3 bl 3y sanasal “dul ‘ABojouydaL UoIN

i
'

: counter

:

'

'

'

18

14

Row-
address
MUX

decoder

Notes:

1. Example for BL = 2; column address will be reduced with an increase in burst length.
2. 8 = (length of burst) x 2A(number of column addresses to WRITE FIFO and READ logic).

Bank
control
logic

Column-

address

counter/
latch

memory

array
(16,384 x 32 x 8 x 18)2

Sense amplifiers

6,384

1/0 gating
DQM mask logic

A

Column
decoder

288

ODT control

@uo.lolg,’ﬂ

18

DQ
r\ latch

WRITE
FIFO
and
drivers
CLK
in

QK/QK#
generator

[ 5 —mauid
O P QKO-QK1/QKO#-QK1#

5 {4—DK/DK#
H
H
H
RCVRS [&—— .
18 H
H
H
V1T H
H
H
g RtT '
H
H
ODT control P H
'

O4—DM

I WWYAT ‘O1D “11SH ‘PPA A8'T IXSA AG'C 9€X ‘8TX '6X :QIN9.LS

weabeiq ayels



N3 60/9 H "A9Y - Wyzd O I INVHATY dN9LS

q823460842€50060 :924N0S/G479940842850060 :4Ad

0l

‘pantasal syybu ||y “u| “ABojouyda) UonIN ¥00ZO

*22130U INOYIM SUOI3eIII3dS Jo spnpoad abueyd o3 bl 3y sanasal “dul ‘ABojouydaL UoIN

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

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

1 2 3 4 5 6 7 8 9 10 11 12
A Vref Vss Vext Vss Vss Vext TMS TCK
B vdd | DNU3 | DNU3 | Vssq Vssq DQO0 | DNU? | vdd
C Vit DNU? | DNU? | vddq vddg | DQ1 | DNU3 Vit
D A22"7 | DNU? | DNU? | Vssq Vssq | QKO# | QKO Vss
E A21 DNU3 | DNU? | vddq vddg | DQ2 | DNU? | A20
F A5 DNU3 | DNU? | Vssq Vssq DQ3 | DNU? | QvLD
G A8 A6 A7 vdd vdd A2 Al A0
H B2 A9 Vss Vss Vss Vss Al A3
J NF? NF2 vdd vdd vdd vdd BO cK
K DK DK# vdd vdd vdd vdd B1 CK#
L REF# CS# Vss Vss Vss Vss Al4 A13
M WE# A16 A17 vdd vdd A12 A11 A10
N A18 | DNU? | DNU3 | Vssq Vssq DQ4 | DNU3 | A19
P A15 | DNU? | DNU? | vddq vddg | DQ5 | DNU? | DMm
R Vss DNU3 | DNU3 | Vssq Vssq DQ6 | DNU3 Vss
T Vit DNU? | DNU? | Vvddq vddg | DQ7 | DNU3 Vit
U vdd | DNU? | DNU3 | Vssq Vssq DQ8 | DNU? | vdd
Vv Vref 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 an I/0. This
may optionally be connected to GND. Note that if ODT is enabled, these pins will be con-
nected to Vtt.
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Table 2: 32 Meg x 18 Ball Assignments (Top View) 144-Ball uBGA

1 2 3 4 5 6 7 8 9 10 11 12
A Vref Vss Vext Vss Vss Vext TMS TCK
B vdd | DNU* | DQ4 Vssq Vssq DQO0 | DNU* | Vvdd
C Vit DNU* | DQ5 | Vvddqg vddg | DQ1 | DNU? Vit
D A22T | DNU? | DQ6 Vssq Vssq | QKO# | QKO Vss
E A212 | DNU? | DQ7 | vddqg vddg | DQ2 | DNU* | A20
F A5 DNU* | DQ8 | Vssq Vssq DQ3 | DNU* | QuLD
G A8 A6 A7 vdd vdd A2 Al A0
H B2 A9 Vss Vss Vss Vss A4 A3
J NF3 NF3 vdd vdd vdd vdd BO CK
K DK DK# vdd vdd vdd vdd B1 CK#
L REF# CS# Vss Vss Vss Vss A14 A13
M WE# A16 A17 vdd vdd A12 A1 A10
N A18 | DNU* | DQ14 | Vssq Vssq DQ9 | DNU* | A19
P A15 | DNU? | DQ15 | Vddq vddq | DQ10 | DNU? DM
R Vss QK1 QK1# Vssq Vssq DQ11 DNU?* Vss
T Vit DNU* | DQ16 | Vvddq vddq | DQ12 | DNU? Vit
U vdd | DNU* | DQ17 | Vssq Vssq | DQ13 | DNU? | vdd
\Y Vref ZQ Vext V/ss 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 characteristics
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/O. This
may optionally be connected to GND. Note that if ODT is enabled, these pins will be con-
nected to Vtt.
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]

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

1 2 3 4 5 6 7 8 9 10 11 12
A Vref Vss Vext Vss Vss Vext TMS TCK
B Vdd DQ8 DQ9 Vssq Vssq DQ1 DQO Vvdd
@ Vit DQ10 DQ11 Vddq Vddq DQ3 DQ2 Vit
D A221 DQ12 DQ13 Vssq Vssq QKO# QKO Vss
E A212 | DQ14 | DQ15 | Vvddq vddg | DQ5 DQ4 | A20?
F A5 DQ16 DQ17 Vssq Vssq DQ7 DQ6 QVLD
G A8 A6 A7 Vdd Vdd A2 Al A0
H B2 A9 Vss Vss Vss Vss A4 A3
J DKO DKO# vdd vdd vdd vdd BO CK
K DK1 DK1# vdd vdd vdd vdd B1 CK#
L REF# CS# Vss Vss Vss Vss A14 A13
M WE# A16 A17 Vdd Vdd A12 A11 A10
N A18 DQ24 DQ25 Vssq Vssq DQ35 DQ34 A19
P A15 DQ22 DQ23 Vddq Vddq DQ33 DQ32 DM
R Vss QK1 QK1# Vssq Vssq DQ31 DQ30 Vss
T Vit DQ20 | DQ21 Vddq Vddq DQ29 | DQ28 Vit
] Vdd DQ18 DQ19 Vssq Vssq DQ27 DQ26 Vdd
\Y Vref 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 characteristics
of an address input signal. This may optionally be connected to GND.
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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 settings. 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 internal operations continue.

DQO0-DQ35 Input | 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 sampled at both edges of
DK.

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, DQ0O-
DQ17 are referenced to DKO and DKO# and DQ18-DQ35 are referenced 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.

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 Vss 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 (together with
CS#) the command to be executed.

Vref Input | Input reference voltage: Nominally Vddg/2. Provides a reference voltage for the input buffers.

ZQ /0 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 impedance mode. Connecting ZQ to Vdd

invokes the maximum impedance mode. Refer to Figure 11 on page 33 to activate this function.

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
DQO0-DQ17, and QK1 and QK1# are aligned with DQ18-DQ35. For the x18 device, QKO and QKO#
are aligned with DQO0-DQ8, while QK1 and QK1# are aligned with Q9-Q17. For the x9 device, all
DQs are aligned with QKO0 and QKO#.

QvVLD Output | Data valid: The QVLD pin indicates valid output data. QVLD is edge-aligned with QKx and QKx#.
TDO Output | IEEE 1149.1 test output: JTAG output. This ball may be left as no connect if the JTAG function
is not used.
vdd Supply |Power supply: Nominally, 1.8V. See Table 7 on page 19 for range.
Vddq Supply |DQ power supply: Nominally, 1.5V or 1.8V. Isolated on the device for improved noise immunity.
See Table 7 on page 19 for range.
Vext Supply |Power supply: Nominally, 2.5V. See Table 7 on page 19 for range.
Vss Supply |Ground.
Vssq Supply |DQ ground: Isolated on the device for improved noise immunity.
Vit Supply |Power supply: Isolated termination supply. Nominally, Vddq/2. See Table 7 on page 19 for
range.
A22 - Reserved for future use: This signal is not connected and may be connected to ground.
DNU - Do not use: These balls may be connected to ground. Note that if ODT is enabled, these pins will
be connected to Vitt.
NF - No function: These balls can be connected to ground.
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© 576Mb: x9, x18, x36 2.5V Vext, 1.8V Vdd, HSTL, CIO, RLDRAM lII
ﬂcron Package Dimensions

Package Dimensions

Figure 6: 144-Ball uBGA

—=— 10.6 CTR —— ==

10°TYP—/\I<_+

T O 00U
0.73 £0.1
144X ©0.51
Solder ball material:
Eutectic (62% Sn,
36% Pb, 2% Aqg) or
SAC305 (96.5% Sn, 0.49 +0.05
3% Ag, 0.5% Cu). AT
Dimensions apply to 121110 9 4321 Ball A11D _— BallA1ID
solder balls post-reflow lD T g T y 4
on@039SMD T | $O0O0 1 0000 fA | 1 Cy
ball pads. 0000 ; O0O0O0 |B
0000 | OO00O0 |C
0000 | O00O0 D
ocooo| | |oocoo |k
0000 | O00O0 F
0000 : 0000 |G
0000 | O00O0 H
0000 | O00O0 |J
------ I P A 18.5 +0.1 18.1 CTR
17CTR cooo| | |oocoo |k
0000 | O00O0 L
0000 | | |00O0O |M
OO0O0O0O | O0O0O0 N
O00O0 : O00O0 P
O00O0 | O00O0 R
+ O00O0 | O00O0 T
W_G} OO0 : O0OO0O0 |u
—~$000 | 00®é |V Y |
* 0.8 TYP —m=— — | (—m— 1.2 MAX
—~=—— 8.8 CTR ——— == ——| |—=— 0.34 MIN
~~—— 11201 ——=—

Notes: 1. All dimensions are in millimeters.
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