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Features!
EDB5432BEBH, EDB5432BEPA
Features' Options Marking
. * Vppy: 1.2V B
e Ultra low-voltage core and I/O power supplies « Density/Page Size
~ Vppz=1.14-1.30V — 512Mb/2KB - single die 54
~ Vbpca/Vbpq = 1.14-1.30V * Organization
- VDDI = 170—195V _ X32 32
* Clock frequency range « FBGA “green” package
— 533-10 MHz (data rate range: 1066-20 Mb/s/pin) _ 134-ball VFBGA BH
 Four-bit prefetch DDR architecture (10mm x 11.5mm)
¢ Four internal banks for concurrent operation _ 168-ball WFBGA PA
e Multiplexed, double data rate, command/address (12mm x 12mm)
inputs; commands entered on every CK edge « Timing - cycle time
* Bidirectional/differential data strobe per byte of — 1.875ns @ RL =8 -1D
data (DQS/DQS#) e Special options
e Programmable READ and WRITE latencies (RL/WL) _ Standard None
* Programmable burst lengths: 4, 8, or 16 _ Automotive certified A

¢ On-chip temperature sensor to control self refresh

rate

e Partial-array self refresh (PASR)?

¢ Deep power-down mode (DPD)

e Selectable output drive strength (DS)
e Clock stop capability

¢ RoHS-compliant, “green” packaging

Table 1: Key Timing Parameters

Speed | Clock Rate | Data Rate
Grade (MHz) (Mb/s/pin) | RL | WL | ‘RCD/‘RP
-1D 533 1066 8 4 Typical

(Package-level burn-in)
Operating temperature range
— From -40°C to +85°C IT

— From -40°C to +105°C AT
— From -40°C to +125°C UTs
Revision :E

All items related to 8-bank in this data

sheet are not available. For example per-

bank refresh option is not supported.

2. When Tc >105°C, self-refresh mode is not
available.

3. UT option use based on automotive usage

model. Please contact Micron sales repre-

sentative if you have questions.

Notes: 1.
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Table 2: Single Channel S4 Configuration Addressing

Architecture 16 Meg x 32
Die configuration 4 Meg x 32 x 4 banks
Row addressing 8K (A[12:0])
Column addressing 512 (A[8:0])
Number of die 1

Die per rank 1

Ranks per channel ! 1

Note: 1. Achannelis a complete LPDRAM interface, including command/address and data pins.

Figure 1: 512Mb LPDDR2 Part Numbering

E D B 54 32 B E BH -1D A AT -F

Embedded Memory Environment Code

-F = Lead free (RoHS compliant

Type and Halogen free)

D = Packaged device
Operating Temperature

IT =-40°C to +85°C
AT =-40°C to +105°C
UT =-40°C to +125°C

Product Family
B = DDR2 Mobile RAM

Density/Page size
54 = 512Mb/2KB

Special Options
A = Automotive grade

Organization
32=x32 Speed (package only)
-1D = 1066 Mbps

Power Supply and Interface

. . Pack
B = Vpp1 = 1-8V; Vo, = Vppea = Vppg = 1:2V; ackage
S4B device; HSUL BH = 134-ball VFBGA (10mm x 11.5mm)

PA = 168-ball WFBGA (12mm x 12mm)

Revision = E

FBGA Part Marking Decoder

Due to space limitations, FBGA-packaged components have an abbreviated part marking that is different from the
part number. Micron’s FBGA part marking decoder is available at www.micron.com/decoder.

Table 3: Package Codes and Descriptions

Package Die per Solder Ball
Code Ball Count| # Ranks # Channels Size (mm) Package Composition
BH 134 1 1 10 x 11.5 x 1.0, 0.65 pitch SDP SAC302
PA 168 1 1 12 x 12 x 0.8, 0.5 pitch SDP SAC302

Notes: 1. SDP = Single-die package.
2. Solder ball material: SAC302 (96.8% Sn, 3% Ag, 0.2% Cu).
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512Mb: x32 Automotive Mobile LPDDR2 SDRAM
General Description

General Description

General Notes

The 512Mb Mobile Low-Power DDR2 SDRAM (LPDDR2) is a high-speed CMOS, dynam-
ic random-access memory containing 536,870,912 bits. The LPDDR2-S4 device is inter-
nally configured as an four-bank DRAM. Each of the x32’s 134,217,728-bit banks is or-
ganized as 8192 rows by 512 columns by 32 bits.

Throughout the data sheet, figures and text refer to DQs as “DQ.” DQ should be inter-
preted as any or all DQ collectively, unless specifically stated otherwise.

“DQS” and “CK” should be interpreted as DQS, DQS# and CK, CK# respectively, unless
specifically stated otherwise. “BA” includes all BA pins used for a given density.

In timing diagrams, “CMD” is used as an indicator only. Actual signals occur on CA[9:0].
VREF indicates VREFCA and VREFDQ'

Complete functionality may be described throughout the entire document. Any page or
diagram may have been simplified to convey a topic and may not be inclusive of all re-
quirements.

Any specific requirement takes precedence over a general statement.

Any functionality not specifically stated herein is considered undefined, illegal, is not
supported, and will result in unknown operation.
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Ipp Specifications

Ipp Specifications

Table 4: 16 Meg x 32 Ipp Specifications

Vpp2: Vobar Vopea = 1.14-1.30V; Vpp; = 1.70-1.95V

Speed Grade :

Parameter Supply Unit

-1D
Ippo1 Vpp1 6 mA
) Vpp2 30
Ippo,in Vbpea + Vbbq 1
Ipp2p1 Vpp1 0.6 mA
Ipp2pr2 Vbp2 1.6
Ibp2Pin Vbpea + Vbpq 0.1
Ipp2pst Vpp1 0.6 mA
Ipp2ps2 Vpb2 1.6
Ipp2ps,in Vbbea + Vbbq 0.1
Ipp2n1 Vpp1 0.6 mA
Ipp2n2 Vbp2 20
Ipb2n,in Vbpea + Vobq 1
Ipp2nst Vpp1 0.6 mA
Ipp2ns2 Vpb2 12
Ipp2Ns,in Vbbea + Vbbq 1
Ipp3p1 Vpp1 1.4 mA
Ipp3p2 Vbp2 5
Ibp3Pin Vbbpea + Vbpq 0.1
Ipp3pst Vpp1 1.4 mA
Ipp3ps2 Vbp2 5
Ipp3Ps,in Vbpea + Vbbq 0.1
Ippant Vpp1 1.5 mA
Ipp3n2 Vbp2 22
IpD3N,in Vbpea + Vopq 1
Ipp3nst Vpp1 1.5 mA
Ipp3ns2 Vbp2 14
IpD3Ns,in Vbpea + Vbbq
IpDaR1 Vpp1 2 mA
Ippar2 Vbp2 180
IpD4R,in Vbbpea
Ippaw1 Vbp1 2 mA
Ippaw2 Vpb2 200
IpDaw,in Vbpea + Vbbq 1
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Table 4: 16 Meg x 32 Ipp Specifications (Continued)

512Mb: x32 Automotive Mobile LPDDR2 SDRAM
Ipp Specifications

Vpp2: Vooa. Vopea = 1.14-1.30V; Vppy = 1.70-1.95V

Speed Grade 5
Parameter Supply — Unit
Ipps1 Vb1 20 mA
Ipps2 Vbp2 70
Ibps,in Vbpca + Vbpa 1
LYY Vbp1 2 mA
Ippsag2 Vb2 23
Ipp5AB,in Vbpcea + Vobq 1
Ibp61 Vpp1 - See Table 5
Ippe2 Vbp2 -
Ibps,in Vbbea + Vbpg -
Iopg1 Voo 0.05 mA
Ipps2 Vb2 0.05
Ipps,in Vbpea + Vbbq 0.02

Table 5: Ippg Partial-Array Self Refresh Current

Vo2, Vopa: Vooca = 1.14-1.30V; Vppy = 1.70-1.95V

PASR Supply Value (-40°C to +85°C) | Value (+85°C to +105°C) |Value (+105°C to +125°C) Unit
Full array Vb1 230 2100 - A
Vbp2 700 4400 _
Vopi 20 20 -
1/2 array Vbp1 200 2000 -
Vpp2 500 2900 -
Vbpi 20 20 -
1/4 array Vpp1 190 1800 -
Vpb2 400 2000 -
Vopi 20 20 -
1/8 array Vpp1 185 1700 -
Vpp2 360 1800 -
Vbpi 20 20 -
Notes: 1. LPDDR2-S4 SDRAM devices support both bank-masking and segment-masking. Ippg PASR

currents are measured using bank-masking only.
2. When TC >105°C: self-refresh mode is not available.

Micron Technology, Inc. reserves the right to change products or specifications without notice.
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Ipp Specifications

Figure 2: Vpp4Typical Self-Refresh Current vs. Temperature
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Figure 3: Vpp, Typical Self-Refresh Current vs. Temperature
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Package Block Diagrams

Package Block Diagrams

Figure 4: Single Rank, Single Channel Package Block Diagram
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Package Dimensions

Package Dimensions

Figure 5: 134-Ball VFBGA - 10mm x 11.5mm (Package Code: BH)
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