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Case Study: What we found inside Apple’s iPOD
— a Teardown to the Atomic Scale

Dick James, Senior Technology Analyst, Chipworks



Apple’s 8-GB iPod

INSIDETECH NOLOGY

Why the iPod?

For the leading
edge parts

Serial No: YME34LFMVQT

Designed by Apple in California Assembled in China
Mode! No:A1199 EMCNo.:2115 Rated 5-30V === 1A Max.

FEXCE@®

QOO
CHIPWORKS

a O

www.chipworks.com



Covers off - Top!
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SST 8 Mb muilti-
purpose NOR Flash

Qimonda 256 Mb
SDR extended temp
mobile DRAM
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Samsung S5L8701
ARM core DSP +
Flash controller
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Covers off - Top!
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National step-down
switching regulator

Apple (Wolfson?)
audio CODEC -
fabbed by TI

Linear Technology
USB power manager
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Covers off - Bottom - the Memory Side!

Toshiba 32 Gb (x2)
multi-level cell NAND
Flash memory
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or

SANSUNG 631

KIMCGOBUSM 1 Samsung 64Gb dual-
PCRBO & stack package, multi-

level cell NAND
Flash memory
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. Apple (Philips
' APPLE PCF50635) power
33850261 manager
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Toshiba NAND Flash
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Die photo

4 x 8 Gb dice in each
package
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®SANDISK, TOSHIBA
ELU2 UG /86 MIR
NAND FLASH EEPROM

Die marking
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Toshiba NAND Flash in Cross-Section
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186352 5.8 kV X15.8K 2.868rm

M1 source select
CMP surface

|11 source select line

tunnel oxide

Si

_poly 4
3F

Gate oxide
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Samsung NAND Flash

SANSUNG 631
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A twinpack also -2 x 32 Gb

4 x 8 Gb dice in each
package
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Samsung NAND Flash in Cross-Section

Mo
sourceline

w

BL select el Sl select sourceline ppnGE

MO sourceline

BL select M1 bitline

SL selec _ . PRSI A Sl P oy, R .- ”

111l

\ 4

Q
L'

www.chipworks.com

oxide

A
poly.2 po\‘{
ONO

41

LESrS

e Interpoly dielectrics

QO -

poly 1 FG

\ 4

Gate oxide CHIPWORKS

8 B8 &8 '@



