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Renesas System in Package

| =ERIT T X i Assembly technology Test technology
I SoCDFS v hT#+—LALik Making the SoC into a platform

I RAF/N4 R MCU/DSP  standard device MCU / DSP

| V3T 4F25TILF/NA X Reconfigurable device

I 7 O7 i SERE Analog technology High frequency technology




Electric Office Equipment
Communication Equipment
® EMI /A RIEiR

EMI noise reduction

® I AT LhEWRDIZHEL
~—% LIRS DHEIE
Standardization of system board /
Reduction of total cost

o SR FEEEE, SBHNEEINRDE L
Simplification of parts procurement /
Improvement of overseas manufacturing efficiency

Robot

® EMI /A RIEiRL
EMI noise reduction
® =X I/F 53EtB Sk
Facilitated type of high-speed I/F design
® JRT LERDIRE(L, b—9 )L IADHIE
Standardization of system board / Reduction of total cost
o HRmFECREES(L B EEINER DG £
Simplification of parts procurement /
Improvement of overseas manufacturing efficiency

Digital Still Camera
o /|\FU - SR . (L

Small, thin, weight saving

® EMI /A IR

EMI noise reduction

® 25 LEWRDIFHE(L, ~—5 JLIZSDHIE

Standardization of system board / Reduction of total cost

o KFEFE - QTAT FHH

Low development cost + QTAT development

)L A SIP (&,
PEFRDIEFIERBR 7 TUT—3 V(WG B
Egi%ﬁﬁuﬁj__g/ :/“__Z\-\g_o

Renesas SiP products deliver advanced technology for a variety of customer applications.

Mobile

o \EU - EAY . BXE{L
Small, thin, weight saving

® 5% I/F FZEtEZIL
Facilitated type of high-speed I/F design

JULRHTZ SIiP [&.SoC/MCU ZIO7 (CEHD T /I\N\A R 7%=
1 1\ —JlcLlesiLLvWUai—3 > T,
BEFROSEIFRT7Z U —aVICHIGTEDRREE.

FA LU—[CTRELET,

Renesas SiP is the new solution in which multiple devices are
bundled in one package in addition to SoC and MCU.
We provide products that support your various applications quickly.

Navigation « Graphic - DTV

® EMI /A XIKR

EMI noise reduction
® 5 I/F FZEtBHIL
Facilitated type of high-speed I/F design
® I AT LEWRDIZLE(L,  b—9 )L IARDHIE

Standardization of system board / Reduction of total cost

Optical Disk System

o /\EU - SHAY . BRE(L
Small, thin, weight saving

® IR T LEWRDIZLE(L, b—9 )L IXRDHIR

Standardization of system board / Reduction of total cost

System Module

o /|\H - BXE{b
Small, weight saving

® I RT L\DEHREL

Better system performance

Security

o /\EU - FAY . BXE{L
Small, thin, weight saving

® 25 LDHEE(L

Classified system

IRNCOEES FOEFEHEE. ZNZTNOFRESCRELFT. All trademarks and registered trademarks are the property of their respective owners.



Features of SiP
05 SiPO%rE

SIPOKFE

Features of SiP

SIPOAEE Needs of SiP

. SIPO):_X@#[\j( Expansion of SiP needs

A2 BN —X REEY)1—3 > %SiPTEIR

Requests for Ubiquitous applications Realize most suitable solution by SiP
ZGZ—X

Various needs > FREARDREREL Shortening of development period
AT LDREL -
system optimization »> /A AR Noise reduction

> VATFLDM—2JVI AR Total cost reduction of system

OHEMATYDOAREI  Lor9ecapadof IR
il aelites! ey W BERNAFADABR S Simplification of high-speed bus design

O AEYNZR - I/FDEEL Speeding up of

memory bus - I/F

0 FU 2 VERO KIS Making a large scale of

digital circuit

5 = Making high accuracy
O 7 F Ry EROFEHEL of digital circuit j(?é%)(:EU

. Large capacity memory
O/ 1 X1k Low noise

2AEE AT

High accuracy analog

0 I0DBETHE(L High resistance of

I0 against pressure —
= 14%5E SoC
High performance SoC

OT7FOsEED Compp§ite products
combining analog and

BiE7 1\ ZEHIL digital devices

JLRH XASiPOD3&F+ Advantage of Renesas SiP

IV ZSiPlE. SoC-MCUZEN—XI(C, SiPIRB D& FH M.
T A Ml RER M ZREL THRAEZITO>TVET,

Renesas SiP supports development with SiP original design technology, test technology,
assembly technology based on SoC - MCU.

ITDM* X —H—IVEXHR JATLYVV1—avDRE

ITDM* Manufacturer : Renesas System solution offering

*ITDM : Integrated Technology & Device Manufacture

System Performance

58717 CPUZ77 M Powerful CPU cores

—EFRET1KAH] M Consistent design system
o - &5t - - %2 TAT A% -
AVYIVTAVYT

EE7&IPiZ{E m Abundant IPs =
= |9 ?iE{ EE{E
7 A~ 1T W Test technology

REH T WM Assembly technology

ARG TSV EDERNTG
IN=h =2y T ESIPERAEY

Strong partnership with memory suppliers
and special memory for SiP
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Advantages of SiP

Advantages of SiP

Advantages of SiP

SiPOX1)whk

EMI Noise reduction

EML/ A X DR

EIBFNE/ A XDIEiR

Simultaneous switching noise reduction

=R I/FERETDRE St Facilitation of High-speed I/F design

SiPOX1)wk

EETDOB 5L Fadilitation of High-speed I/F design

DDR SiPY!)a—=/3>/ DDRSIP solution O 7
SIPORHE

KBEATDEEHH OTEE Capable of embedded High-density memory

v w | N
HE B B B N

JATLDM—Z)VAX MR Total cost reduction for a system

1 EMI/ A XD{EB EMI Noise reduction

@E@E*}ib‘%@/ 47\72{&,}% Less noise from circuit board

[SOC&ESDRAM®D/ Ny 5 — D 1% AT iR — RIC3RE
"SoC & SDRAM" are mounted on a system board

SiPEY AT LR— FlcRE

SiP is mounted on a system board

75mm
27mm

—_— - SEREEREI0 % HI55 27mm

Mounted area 90% reduced
& 'ﬁﬁ%% Evaluation

SiP{blc kY /1 XEEEDHMER

Using SiP helps to reduce distribution for EMI noise

15
= 10 JA A
Iy E—%4f& Peak Joltage
= 71%
C>) 05 J“ v
k] A
2 00 \—
4 SiP
i~ 05 .

\ J ER—F

\\_ 10 . E-elmo Board

0.0+00 1.0E-08 2.0E-08 3.0E-08 Time(Sec)

4 SDRAMDEIBFIE ./ 1 X

Simultaneous switching noise waveform of SDRAM

Features of SiP

BRI AT L\ Discrete system

SIP:/Z;'A SiP system

HEEER
Power consumption
reduction

EML/ A R{ERL

EMI noise reduction

|

JVRFATD
ERm—IEIE

Resistor

[SEEIAVE S -3

@)
o
c

No design needed for
High-speed buses Procurement
LS| by Renesas

BERRDR— - XDHIR

Reduction of board layers and size.

4 KBEAXATUDREE D EIEE Capable of embedded High-density memory

> RBET7 TV Ir—2 3V OERNE
High-frequency processing for high-density applications

»> BRRREOEGRLE - BRERE

Processing / Storing High-resolution image

> ABRETOTILERE

Installation of large programs

> RBET—2ZHR

Large amount of data can be stored

IATLDO—2RJVAXMEEL  Total cost reduction for a system

SIPFINARAORE

Assembly
Memory b

(Bare Die) 3 i Test

SiP Solution

HERF—2IVOAR  customer's boardcost

@ R—FIXb+ Board cost

O@fHFHIT TR Assembly cost
[ JN=I=P 43 Labor cost Memory
@B GEFAZE IR Procurement cost
ORI HAR Development time- * -etc.

Bi T Solution Discrete solution




Consistent SiP design

SIP—E&%E

JL2 ASiPE%ET 70— Renesas SiP design flow

W RT LREAHSBEET WEEFA 7O
— BRI (BERF 1Tk B b— 2L K-k e production testfiow

Consistent design system (dedicated design)
provides total support (from system design to mass production).

B2 ‘ AE
Logic J Memory J O 8

N SiP—E&&F
%gﬁﬁ:& I " I " Consistent SiP design
Customer spec. TN\ TFAR Y TINTZ R
Wafer test Wafer test
| |
SIPHAREHIRE SRFLRE |
SiP general design environment System design 17
Assembly J
I | 1 ‘
iR 72 st EHEIREE L
Substrate design Test design Characteristics verification Memory testing
| | .
AYvI T AN
- - Logic testing
SHF - ST
Trial / evaluation |
) o
Appearance Inspection

- |
2 E I
Mass production H:Il (G
Shipment

SiP EDAZ%ETERIE  SiP EDA design environment

BRI FREEIC K ARET™ER L Improvement of design quality by electric property analysis and verification

Hi@BGUI
Common GUI

A Thermal analysis

30 ISHfRH  Stress analysis

FFMEAREE _>
m \\ Characteristics i EEE I E NS EEEEEE NN EEEEEEEEEEEEEEEEEER
&%\ verification

SiPzar 7o
SiP floor plan

SRAM
Discrete

eI
System design

AT LERET
Consistent design system

EARIREE

Substrate verification

2
Design

SI/PIEEATT -

Datali SI/Pl analysis

== I‘%Q%‘I' ——— 9 Internal Bus

mEEN

SiPTAMEIE&A  SiP test circuit
4 TANKET Test design

Test design

SIZZZal—>3> Slsimulation




Design for SiP
SiP SR &A1

SlP*% %%I%j—%)fLéb S|P#&,._.\DEILJZL/7’LSOCEXD

SoC de5|gn considering to realize suitable SiP structure

1T B FyTRIROREL Optimize chip configuration
2 W 1/O PADECED=EIL Optimize I/0 PAD arrangement

3 W /0Ny T77ERENIDERE(L  Optimize 1/0 buffer drivability

4 M SiPERATAMERDIEE  On board test circuit only for SiP

SRt 1 B Fy7RIRDOREL  Optimization of chip figuration

Design for SiP

sEEL
without optimization

ORANR—HHE TITIIIIIIIIIIT] OANR—HRE
. Spacer necessary JFerene. . No Spacer necessary
: . siElt '
| EBFVT 3BRRYY - AX—Y isati 2Ry
. 7. Spacer optimization R Uooerchip B
* Upperchip & 3 Layer stack - PP P - 2 Layer stack

B TEEEREENEE

TE&F v 7 Lower chip

TEEF 7 Lower chip

2 B |/OPADERBDSREIL Optimize I/0 PAD arrangement

sEfbEl
without optimization
OEMRBEAREFHMER,
231k EiREHDER
optimization Reduction in the number of

substrate layers /
Reduction in substrate wiring load

3 W /0Ny I7ERBHDEEL

sl

without optimization - . ﬂ—
=ik
optimization

OUrF2Ik Ol/OBHER

Large ringing 1/0 power reduction

OS| FERH 2 ORI ENE /1 XIEiR

Difficult to assure SI Simultaneous switching noise reductionJ

4 W SiPERFXMEIRODIZBE, 0On board test circuit only for SiP

Bl
without optimization
OLESENBITHS OSIPSRBISTRIBNE
All signals externally output =@t e SiP-dedicated BIST circuit built-in

optimization Memory O\ ERm FH0x BB
e Reduction in the number of

ST | external terminals
— A —
55Tt




SiP package technology
SiP/\w i — il

SiP/\ws—IMYFER  Advantages of SiP package

TP —2acEhESiPINy I — DIRE siP package proposals according to applications

Chip Stack SiP Side by Side SiP PKG**on PKG SiP QFP SiP TSV* SiP
Structure R - . \\N\\u -
AUy NI _ BERE-  JFURBAL AEUYLUVIHE Eaz K BN BB
Advantage Smalland BIE N\ — Variable memory volume / Low cost Super small and

High-density circuits Extremely reliable High heat release Shrink memory supported Super high-density circuit
NEUETRERE
Smaller h'i?h density ® A o A ®
Thermal resister o @ ® ® @
FZb
Test @ @ ® @ @®
EHE
Reliability ® @ [ ] ® ()
=
Cost o ® @ @ A
@ Excellent @® Good A Fair ]. O

SiP/Nw r — D H
SiP package technology

PoP (Package on Package) #ff1 PoP (Pacakge on Package) technology
&"5'@*%0):—X\\LC@*)‘@'—(SiP/POP%E?R SiP/PoP can be selected by suiting customers' needs

* SiP (System in Package) * PoP (Package on Package)

i e
1 5 ) L == ox =%
N1 ] e e e —————
H14R RININYTr—IFN SIPEWREW/NYTr—IEW SIPEYU/NEL /BER LRI RE
Size minimum/thin package bigger than SiP/thick package smaller than SiP/super thinness
R— FREM & 5 RNy r—YoRYaYO—ILBE e
board for assembly easy control required for warpage of upper and lower package same as current
AXEYDAFHE R E BEA—H—FIRE R E
memory availability limited multiple suppliers limited
AR N B B
for general less useful for general useful for general Useful for general in future
. SPEMREHHLE/ POPE AR HUE BEmE
: & BRCERTIEE S PRI RET IS EE REAKRFDES
electric mutual . K . . - ; -
interference required design only for SiP / required design only for PoP / High speed transmission
easy design for high-speed transmission difficult design for high-speed transmission Easy design for high frequency wave

BIEBREH T /IN\NAARUERED ZISIPEE  Examples of SiP products combining different device types and providing functional division
BERDIVRATLAHRIBIBEET /A ZBESIPEAT  sp technology that combines different device types to realize customer systems

‘ MCU + 7770747  mcu + analog device ‘ MCU + XE!J wmcu+ memory ‘ MCU + 7 —kr7L A wmcu+ gate array

-

7FHavLSIEEDTINARE HLLWITOvRE HEROHREZELSHELS
REATRED AT BE WO REDRE TEEE D ESIP
An MCU can be combined with another device New and old processes can be used Functional division SiP using microchip implementing

such as an analog microchip. in combination. functions specified by the customer
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SiP 7 Ot XK it
SiP process technology

SiP process technology

SIP7 O Rl

IZNBUME, B EREZRRIH T BILT Technology for realization of miniaturization and higher functionality

FCEE'Zﬂﬁ + WB?}Z?’T‘T LCCK%)/J\EE/T%_EEESI P@%fﬁ Realize high-density SiP with Flip Chip and Wire bonding technology

B R b T LAV DOMERRRZE RERIM IS

Application of world-leading level research result to assenbly technology

W)LY RREDRERKIMIC K SREDSBEETDYR— b

Renesas gives its original support from design to mass production

300 mm
T I/\ER TR T

300 mm wafer slim chip

AER L AEEHHEI
Lower stress backside griding
ARR LAY YT YT
Lower stress pick up
2 XA
Dicing
CEARVR
Diebond

S5BAZyI/)a1—3>

5 Layer stack solution

E iR Bkl
Substrate technology

- SERUEAR
thin substrate
AERYER

Low warpage substrate

BHLERY T4V THEMICEBIEIRXRSIP Low cost SiP by comple

M Cross Section

Inner Lead Die Pad

Flash Memory
RAM
D Au Wire

FCHfudkdin

Flip chip connection technology

CRE T

Narrow pitch connection

CBFEF T T AT Y
Underfill resin special for narrow gap

Inner Lead

TAYRY T4 Bl

Wire bonding technology

E=D27 A & S bl AV e
long wiring / short wiring
ARI—TTA ¥
low loop wiring
CFIN=INVTRYTAVYT
wire bonding on overhang

- PR F S

narrow pitch connection

E— IV FE

Mold Technology

-HEE—ILR
thin molding
- ERYUR

material for low warpage

bonding technology

TAYRY T4 VT8
NERERA)

external observation

on wire bonding part

3DTAVUVIE

wiring view
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SiP process technology which
supports making ultra thin and ultra small

R IR T

Development of next-generation interconnection technology

high Trend for Bump Pitch
. 70
> High end —
60 ;
Peripheral z Straight sy
2 50
3 [ g 45 1im
- m - o 40 ‘
s Stagger gy
Au Stud Bump 30 S 30um 2
T 20
2004 2006 2008 2010~
=
5
3 >»> Middle end
e - Trend for Cu Wire Bonding Pad Pitch
b_. -S i ‘ . Cu Wire : 15um,35 um,50 um,75 um
older Bump
70 &
S w ‘g
/ z =y
0 ~ P 5040;,(m
Perlpheral = B 40— 35um S0im
Cu Wire Bonding _g zg 25um 20um
5
o 12
2006 2008 2010 2012 2014 2016
small Chip Size =—> large

JT/\ULANIVTOERR. BEEFEME/Nv T —IBTNER

SiP7 O Al

SiP process technology

Extending wiring and connection technology to

A LRI DORMEIC LS TR/ Ny T — I8 ORFE

Interposerik it

Interposer technology

System in WLP
—— e

J J J J s

Fan-out WLP

E/ !/ E/ !/

F v TR BEHR

Internal chip rewiring

INY TG

Bump technology

Si 44 LY s

Silicon direct connection

package technology at the wafer level

Developing advanced package technology through fusion with front-end process technology

TSV technology

Interposer i

Interposer technology

TSV CoC(ZHEBLSI)
TSV CoC (multilayer device)

TSV Interposer

e Fv TG
Flip Chip Chip connection technology




SiP process technology

SIP7 O Rl

WPP (Wafer Process Package) £l WPP (Wafer Process Package) technology

BERRM RO/ TR X % S ERE R

High reliability technology by re-wiring technology and formation of wafer bump technology

X1)w | Advantages

1T W BR/A VA2 RAEER Lower resistance/inductance
2 B BATEGICKSEGEHEER L Improved connection reliability with solder joint

I" For High performance application

2> D lesspin DD> EE 2 high speed-more pins 2>> SIEFEME high reliability >>> 022/ — consumer
>> ECU >>> Car Information System >>> NETWORK >>> Mobile DSC/DVC
WmTU7/\vR I B M Ball Surface + B AT EAS S HL BRI (A-A)
1 1

bump on area pads RDL from peripheral pads

I . Schematic diagram of
:Egdelitnbutlon A Polyimide (2) profile configuration(A-A)

Redistribution Layer
TiN/Cu/Ni

13

SiPY O Xl

1
1
1
1
1
1
1
1
1
1
1
1
1
1
SiP process technology :
1

Al Bonding Pad

Solder Ball Al Bonding Pad

Wafer level Interposer® &R  Wafer level interposer varieties

System in WLPAD S CoCER&tHIFIDIEF 3D-LSINDER
System in WLP application Easing of CoC design restrictions Extension to 3-D devices

#/I\ESide by Side SiP

Ultra-compact side-by-side SiP

SMAFTIFEIEN\D R

Extension to SMAFTI structure
(3% SMATt chip connection with FeedThrough Interposer)

IREF v 7> EB&F v 71 OFl

Restriction that lower chip must be larger than upper chip.

#B/)\EChip Stacked sip

Ultra-compact chip-stacked SiP

==

- e e e e.

TSVE DG EIT & B8/ \EISiP TE&F v T>TERF Y 71 XS
Ultra-compact SiP employing TSVs y Upper chip may be larger than lower chip. y y
SiPAFTRIEH T  SiP special connection technology
WS iE&)iAE’ﬁSE?fﬁi Technology of Embedded in LSI . Chlp on Chlp%%ﬁ?ﬁﬁ\j Chip on Chip technology

B
0000

O U UVUOU OO

2> SERIPKGAL, Making thin package > EMRIEFEHEB Reducing the number of board terminals
D BEFUFMDHE Improvement of electrical characteristics D> ERBPVENIIE Adaptation to high-speed operation

> MRV VEIOBFNEAT ) - 709 71\ A x EEE# TR > N, Miniaturization
Development of minimized module technology
Capable of embedding standard memory analog devices



TSV () &38) SiPHfft  TsV(Through-Silicon Via) SiP technology

REASER R 2y 7?&%5555%** Development of Next-generation thin stack technology **

RBE. RREREDHDHEAM

New technology for embedded high density memory and high density assenbly technology

XA1)w | Advantages

1T B EERL-ERE Ultra thin-super high density

2 B EHLSIOBEH AIEE Enable to stack multiple LSIs

3 B NyTr—VEIRDBEHEE Reduce the number of SiP substrate layers

4 M RETOEEHLAIEE Short interconnection
58 T4YRVT4VILR Wire bondingless

3DF v TR Kk B/ VB SEEISiIPE RIFH

3-D chip stacking for smaller, thinner SiPs™** 1 4
SiP 7 Ot XK ffr
SiP process technology

mm

(erRTETRIORRTAACERTARAAOCRACRCL’

500 m
e

EERDPOP Wide 1/0 DRAM$Z#;SiP

PoP product in mass production SiP product with wide-1/0 DRAM

1.5 —
PKGEE
35% Down

35% reduction in
package height

DOOOO0O0OC DOOOOOOC

B TSVEEIC K B> T )VEA

Sample using TSV connection

Siq VR —R—H—
Silicon interposer
ues—n\r7

Copper pillar bump

> LSIT /N1 R[B

~ Chipdevice layer
TRBIEZESEPMITE Cross-section showing multilayer connection

TSV, EEE/\> JHiE

Cross-section showing TSVs and underside bumps



SiP roadmap

SIPDS D ER

T7Vr—a lc@bhEcRERL VR Trends in packaging to match different applicati

% , ST TSIV 2T ASiP More advancing RENESAS SiP
A A0Sy
Existif

BB BRERERE T S A mSIPRIiTDR M

Provision advanced SiP technology to realize miniaturization/low profile/high capacity

BEORERKIMICLBIRM

Provision by existing mounting

W et SNV R = T R EEH T Next-generation ultra small 3D mount technology

technology Chip on Chip#iii SimE
Chip on Chip TSV*
QFPEA T e
QFPtype (BA%h under development)
\
. E\\\\\\\N ot R
Next-generation technology
PCEDME 3R

PC peripheral equipment INRIDEFZABEBANDNR MY 1—2 3V ERHE
. Optical_ Disk System Providing the Best Solution for Small Ubiquitous Equipment

+Hard Disk System -

W 22y 7B RER T Stack type mount technology

5B BBRARYY
y 5 Layer / Multi layer stack PoP

LX)

o
N

=) INEIFT 8RS, 8.
ﬂ Small digital Ubiquitous equipment, Mobile,
ﬂ" Digital Still Camera, Digital Video Camera etc « + +

*Through Silicon Via

- | y
1‘!

15

SIPDSEDERM
SiP roadmap

223335353

1Chiplt B #ELWRET N REDBEHERRTZV)1—YavEiRf

Providing composite solutions combining different device types that are difficult to integrate in a single chip

288 3ERARZ VY
2/3 Layers stack B EET /)M ZEFHEIEZEE provision of mixed-device system
Flash L ea=tp O Fa1TANE
= OE{§ - FE IR CPU W Security area
O RS

))))) m Analog application

SRAM m Graphic, Sound

Securi

W Equipment
ZENERSRIRHESIP LSIHB&HIAFEISIP o ORFDE .
SiP with passive parts SiP with LSI embedded Baa;?j Bluetooth .quetooth
consolidated (Wireless LAN etc)
TR ool eTves o ys — —= ISIF Afpﬁtchation
e = = Bluetoo
s.-! T C t";:‘%’ (Wireless LAN)

(BA%h under development)

AN

= ERE - BT INEAE - B EI/F-BEBEENDRNA MY 21— a v iRl
Suggesting the best solution for High-performance, High quality, High speed I/F, and High reliability

B FEERSEE Side by side mounting

FEE
))))) cPU CPU Side by side
. LA e
Wide High reliability/Radiation
Temperture
Range —_———
-Digital TV +Car Information System
+Amusement Telematics -Network




> SiP DRITIRLFITTIEORME

Fusion of SiP front-end and back-end processes

HREE S

Composite functionality

C ¢ L v v v v o

ReE) - RENERTHE (BHEEES2—)L PKG)
Incorporation of active and passive elements
M T (high-functionality modular package)

Mounting of functional elements

MEM

3D Chip Stack (TSV)

A - BEE

More compact, greater integration

16

SIPDSERDER
SiP roadmap

CoC (Chip on Chip)

CoW (Chip on Wafer)
WoW (Wafer on Wafer)

BRI TN T OE R &E—KITH - foiERET & RERMT TRIB

Realization through structural design unified with cutting-edge wafer fabrication processes and package technology

2178 70+ R Back-end process BI{T#2 7 O+t R Front-end process
2003 2005 2007 2009 2011 2020
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SiPICEI T B E R
Design for SiP

Frequent questions about SiP

SiPICEE9 5E ™

QT

SiP&IE?

What is SiP?

A BHOLSIFyTZ1D0 /Ny r—IWICHIE LT F BB G, A

SoCTEIF CIFRI\TELRVWAEUBREZDRAMGZEDLSIZHEEH THT &
TEIVZLDABE BEHDESNS, LR T ASIPIZSoC/MCUA 7 |THE
DT INAZAESIPICTBHTENEFRET,

Semiconductor product which encloses a number of integrated circuits in
a single package or module. For instance, SiP makes it possible to pack
more functions and memories' capacity onto one board, which only SoC
device can not realize. Renesas SiP can assemble various devices based
on SoC/MCU.

Q2

SiPICTBEEDA) Y ME?

What advantages does SiP have?

CNEMEERYE -8B 2L 2.EMI/AXDIER 3. mR/N\NRDBEZE

4. h—RIVIX DR 5. EFRE 6. SamFiER{t
7. VAT LOBE
1. Small, thin, weight saving 2. EMI noise reduction 3. Facilitated type of

system board 4. Reduction of total cost 5.Low development cost
6. Simplification of parts procurement 7. Classified system

Q3

SiPIXIZERTIH?
ARZL@TIH?
Is SiP standard goods or customized ones?

BEROVATLEBRDRESHIFEAEDRRED

AAZ LamElE)ET,

Since each customer has different system structures and demands,
SiP products are customized.

Q4 siro7ztis?

About SiP test

VR ZSIPIRBREFAEDT A MRIEZTTVE T,

We guarantee SiP performance by the same test guarantee as discrete devices.

Q>

BIFMDSoC ASICIE (BARFDLSI) &
EALTSIPEIER T BT LIIRIEETT A7

Is it possible to assemble an existing LSI
such as SoC or ASIC?

. AJRETCT Y, 172l SoC- ASICTZ ESIPE AT L T R W e db,

TAMDERMEICEZHEDHIET,

Yes, it is possible. However, sometime it is complicated to test those
LSI since the device is not designed for SiP.

Q6

ftattDSoC/MCUDLSI%Z
BEBIBIEHERETH?

Is it possible to load SoC/MCU
from other?

CSIPOTAMREEICE W T AL DSoC/MCUD T A MNNZ—2EAFT

BTEHDNEEG D MUELSIEEH T EHEIEITEE A MEDATEY
ERBETHEIEAIEETT,

We do not assemble SiP with SoC/MCU device from other venders
because it is difficult to get LSI test pattern from other venders based on

our guarantee for SiP testing. We provide SiP with memory from other
venders.

Q/

RARERBETIH?
Do we need a development fee?

HARLERIEOTHRRENBETT,

Since most of products are customized, development fee is required.

Q38

HREARIEEDSVTIH?

How long is the development period?

REDSIPRGRITHRICSoCERFET 57 —AH % FHFEEIZSoCD

FRELIFEEBEICEVEY,

At the present time, since we prepare newly-developed SoC for SiP
products at the most of cases. It considers the same period as that of SoC
development time.

Q9

BE-REEICIBIV R TR IMB D
V=V EFEITWBDTTH?

Do Renesas use any original equipment
for design or analysis?

VRS ATHEELRY —ILERRY —IVEFERLTVET,

We use not only commercially-supplied tools for testing, but also
our original tools which can check designed-SiP chip.

Q'] O Y)AVEBREDESHEFTTH?

What's through silicon via?

VAVEBER VI)AVEBICKERLILETDRICENY T

BIA K Z THEMTI.

It is that a connection technique which is to embed gold bump in a
formed Via on a backside of silicon substrate.
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Environmental Considerations for Renesas Electronics Products

BB S B A E B T X CREBARICB W CRGOTRSEME N Lo OB 2 EL ThET,

Renesas Electronics is working actively to improve product environmental quality in all aspects of its business operations,
including product design, materials procurement, manufacturing, and shipping.

RMRIET7 CAX VN K DRBEERERBERAEL TV,

Development of environmentally compliant products through product environmental assessment

HER AT F—RE (UL, SR BB, BF5mt)

Making products more resource and energy efficient (more compact, higher integration, reduced power consumption, extended service life)

{EE2YEICLDRRAFERN (RRSHLPYEE)

Reducing environmental load due to chemicals (management of chemical content of products)

BRSO EER |LE§DZ)/E*E$“E"'E‘J‘[J_CL\35?0

Compliance with and internati product envir regulations
EU-RoHS#ES. FERRRoHS. ELViES. REACH#RAI

EU RoHS Directive, China RoHS, ELV Directive, REACH Regulation

QLR Y AR RIRIEREEIRD;H) < Renesas Product Environmental Quality Management Sequence >

HIRIRIBIRE N 5
Global environmental preservation BHEL Customers BAZE-ERET Development, design
BERIRE  fRRE N RIBACREYERET (S 2R5HERPT)
Resoucs consevton | Heall fcts REMEDRZEDER Design of environmentally compliant prodcts
Requirement to eliminate restricted substances (development and design operations)
SHEEFYERFROER
Requirement to report chemical substances content
Z Procurement

JU—VIRE (BHE. HeREEIEae)
Green procurement
(materials procurement and product
environmental management operations)

ST (REREE. BIR-SRETE6P)

JEFR Regulations

ROHS#ESS RoHS Directive
WEEESESS WEEE irective

YR ILIFO=IR

Renesas Electronics

o u*aunmmt?\

ELV3ES EW Directive REMBEDRZEDEK Conformance assessment
REACH3EE X Requirement to eliminate restricted substances (quality assurance, development, and design operations)
A SHILLYTIEEROER

FERRROHS £ chinaRoHS etc. Requirement to report chemical substances content

8 & Manufacturing
SNEETE (RSP

Production management (manufacturing operations)

HELB |5EHR suppliers

RIBACE YRR D HTE

Shipment of environmentally compliant products

JU—VRETBEBELCVE T,

Thoroughgoing green procurement activities

FERICERT A EFMEORE. EEELTLET,

Investigation and confirmation of chemical content of procured parts and materials

HENORIEEMEDRA. /’?ﬂﬂﬁ]ﬁ’&btb\ﬁﬁ'o (TiEE.)

Prevention of inclusion or contamination by pi inp (process )
CO=HFHEH!R (PFCHEHE. I*)b#‘—fﬁﬁisﬁulﬁt) .
BERFICER Y E2MEICKIRIBEEEIKR. EEYOEIRZELTULETD,

Reduction of CO: emissions (reduction of PFC output and energy usage)
reduction of environmental load from i used in ing, ion of waste materials

HWEMEREZEIRL CVWET, (TSAFvIBEMDUI—ZHHAK)

Reduction of volume of packing materials (expanding reuse of plastic packaging materials)

BRI RILF—ZHIRL CLET . (RERDIHE(L)

of energy in port (improving overall efficiency of distribution)
BEREREBRENDES Hm=H L YEBEREFDLE
Compliance with customer requirements Transmission of information such as chemical content of products
RoHS : Restriction of the use of certain Hazardous Substances in electrical and electronic equipment ELV : End of Life Vehicles
WEEE : Waste Electrical and Electronic Equipment REACH : Registration, Evaluation, Authorisation and Restriction of Chemicals
-
R RO)—=VF)N\A Zn:ul:E%J Renesas Green Device Accreditation System
WRBRIY—2F )\ AEE IR Y A TRAICED CIRIFELECT FERROMFRR Rt DRMEICB UV THEE, £, i, A BREEDS A T91Y
7EBUTOREAETEZ—ELANIVU HERUCRR U T3SV I TEECEICHARET D,
a)dU—UF IR HEBRIE7 EAAVNEERE (BFST 7h) D[FactorX H 1 Mk BDWERD 10%U EORSE .
D) RA—I\=TU—2F )\ ZREBIRIFT7 TAX VN EiERm IR TE) OFhS[FactorX | RUERDEZREL. Li20RBiZEZERUCRT.
C)VILNSTU—=UF A R RYZRZA—I\—FU—2F) A ADFHSEE SN, 7N 1 HUL [FEH TRVRIFEEZE I HRE. FLVEHVEREEE
BECEBITIDE TORAIMESHEDE T HHDO TV BV ARG LICHESHAEVEFHEETN DR R,

Renesas green device definitions:Renesas Electronics defines green devices as products that reduce environmental impact by more than a specified amount over their life cycle,
which includes procurement, production, distribution, use, and disposal, as determined at the R&D and design stage according to the
company's internal environmental standards. Renesas Electronics recognizes three green device ranks for each fiscal year.

a) Green devices: Products having a "FactorX" score of 1 or higher after completion of a product environmental assessment (at completion of development) and
an improvement ratio of 10% or greater.

b) Supergreen devices: Products that have been assigned a "FactorX" score after completion of a product environmental assessment (at completion of development)
and an improvement ratio that place them among the top 20 products.

c) Ultragreen devices: Products selected from among the supergreen devices as having environmental performance that is No. 1 in the industry or extremely high, or
products that combine high environmental performance with excellence in another aspect such that they are considered to contribute
substantially to boosting the presence of Renesas Electronics.

N\
RoHS : Restriction of the use of certain Hazardous Substances in electrical and electronic equipment ELV : End of Life Vehicles

WEEE : Waste Electrical and Electronic Equipment REACH : Registration, Evaluation, Authorisation and Restriction of Chemicals
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Renesas System in Packages General Catalog
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Renesas Electronics Corporation Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:

1. Allinformation included in this document is current s of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please confirm the
latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liabiliy for i of patents, copyrights, or other property rights of third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights o other intellectual property rights of Renesas Electronics or others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software, and

information in the design of your Renesas assumes no for any losses incurred by you or third parties arising from the use of these circuits, software, or information.
5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas Electronics
products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the development of weapons of mass ion. Renesas ics products and may not

be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations.
6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.
7. Renesas Electronics products are classified according to the following three quality grades: "Standard”, "High Quality”, and "Specific”. The recommended applications for each Renesas Electronics product depends on the product's quality grade, as indicated
below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any application categorized as "Specific® without the prior written consent of
Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or

losses incurred by you or third parties arising from the use of any Renesas ics product for an applicati ized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas
Electronics. The quality grade of each Renesas Electronics product is "Standard” unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.
*Standard":  C office testand audio and visual equipment; home electronic appliances; machine tools;

personal electronic equipment; and industrial robots.
*High Quality": Transportation equipment (automabiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment

not specifically designed for life support
"Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial e support devices or

systems), surgical implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of
microcomputer software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

10.  Please contact a Renesas Electronics sales office for details as to environmental matters such as the of each Renesas product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws and
regulations.

11, This document may not be reproduced or duplicated, in any form, in whole o in part, without prior written consent of Renesas Electronics
12, Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) *Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note2)  "Renesas Electronics product(s)" means any product or by or for Renesas

RENESAS |
http://www.renesas.com
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Refer to "http://www.renesas.com/" for the latest and detailed information.
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