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Chipset Roadmap — Breadth & Depth  .wsee® o €

Segment 2011

Premium
Smartphones
& Computing

Mass Market
Smartphones

Feature
Phones

SourceQualcommwebsite

Optimization

Severakhips peryear
Drivenby features

Alignedwith mobile
phones release
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Team Manager

A 4

Costcontrol
Size control

4 )

All the actorsare involved
In the fixed-point definition

- J

Project leader
J

System Architect ﬁ\

Deliverables - - - .
AlgorithmicDesigner - /
Quality v J ner
Schedule  rynctionnality LSISoMesigner
Bestin-class solution ‘l’

Signalprocessing Lowlevel prog.
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ETR

-
A Cost
A Licence free
\ Team Manage
r N

A Accuracywrt to deliverables

A Easyto maintain
\_

(. _ _ )
A Rapidprototyping

A Unique testbench
A Accuracywrt to deliverables
\_ System Architegt

(& Highlevelprogramming )
A Includethe signal
processingbasics

A Expressive andrecise

\_ Programmer/

Project Iead9'

Fixedpoint tool

~

B
/

Bench

« Simu=Gene>

/A Be able taunon PC

A No proprietarylanguages

samebench

kA Bit-true to hardware

A Runfloatingandfixedon the

~
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Application description
Rapid prototyping with a twatep methodology
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3GPP Receiver [ i S S, | . >

Providebestin-class designs

Algorithm & Features Upgrade all along the differe
\ releases
/ » HSDPA new features introduced in Rel.5
Influence 3GPP DeS|gn ChIpSGtS » ég\l/éanced receiver type 1/ type 2 introduced in
» Advanced receiver type 3/3i introduced Rel7
» MIMO
» 64 QAM

ﬂoooo | \
18000 {—| —e—type 2 — .

|
/‘*’ 0 Pedestrian A @ 3km/h

—m—type 3 MIMO 1 stream

16000 -

000 || A 1ype 3 MNO 2 streams /4/
E 12000 // +=——"—2 0 1 or 2 orthogonal streams in MIMO mode :
:.E 10000 //// AStream 1 : Hset 8 / 64QAM / 13.3 Mbs
: 8000 V = AStream 2 : Hset 9/ 16QAM / 8.77 Mbs

jzzz Pt ATotal throughput = 22.07 Mbs

7
2000 /T/ / /‘/

N
k 0 5 10 15 20 25 30 /
lor/loc (dB)

,’il SR =| RENNEQI

Supélec




Upgrade of theecelver

WCMA receiver ] RAKE RECEIVER (type 0)
7 ll:)NGNl J Simple to implement
dig RF DESP #1 HOuter| Suboptimalin presence of ISI
PIPR | RAKE DESP #2 Suboptimality increase for high geometry factor
@]—' DESP #N

(@)

Other station %
Channel Length

(@) P
L,
Equivalent Discrete L - i
" Multipath Channel " _%+;’1*'d'*‘ 0
- AWGN +extra —call
Symbol of — 5 e
Own cell interest

Enhanced Receiver type 2 = LMMSE chip level equalizer :

Reduction of ISI by using a chip level equalizer




Upgrade of theecelver

WCMA receiver

PNGN

! !

Outer

DESP #1 |

[ PIPR | [

| e N sl il . Y ll"\]

1/ Removeand replace blocks
2/ Check performance on new blocks

3/ Design thefunctional new blocks fixed-point)

4/ Validatethe system

HSDPA recelver

\

PNGN

.............................

vy !

-_PIPR |~ Levinson !

JOuter

DESP #1

DESP #2

| DESP #N|
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Fixedpoint refinement

Two-step methodology ﬂ rep?:stzgtoavrion

Use Case
v Description
Step 1 :
. . ] X,
Interface dimensioning Q\s\..,eq‘?’f‘-‘-"
no Fulfill all g7
accurate fast requirements 7 % &
yes S
35:.
%]
o

| Step 2
'\ Kernel processing dimensioning

Fulfill all '

Uniguebench . emens
All UC musbe tested N7
{ System desigh completed ‘
Testseveralalgorithms
Checldifferent widths
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Simulationchain

e

A _
/“ i TXBB TXRF Channet RXRF % RXBB = d.
r; | . Y |

Standard libraries Common AS libraries Environment integration Customer/Project N
(C++ stdlib...) (as_sys, as_tools) (software compatibility, API) customization 20000
18000 | —4—tye 2 —t
16000 || —=—tyre 300 1 strem /r
— - ) [ (ST NS ——— o || tee 0 200mars
op i i B —
g - £ 1200
ADIN RFFE RF X-BB -
INPUT ADAPTATIO FRONT-EN ANALOG 2l e
| || suBsysTER SUBSYSTEM SUBSYSTEM E AL - -
s 4000
m; e
L L - 10 Ll | — £ *
1Q sigrial| o 1 - N 1Q'samples
L .
Control | i
. . eend) — CONTROL — | -
Test script automatically generated by . — SUBSYSTEM — —
tool:
- Channel configurations
- RF carriers types Vo

Configuration tertace
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Type2Receivefor HSDPA

HSDPA receiver
[ PNGN -
| : ----------- Lo § 'L l l
dig RF FEVISOn | ["DESP #1]Outer

 Udl g il DESP #2
Y- TH—— .

-+ delay}—~ equalizer H Ech #N

0 EQUALIZER :

- The linear equalizer has a FIR structure :
- Just additions and multiplications.
- No problem expected for the fixed point translation

0 LEVINSON DURBIN :
- Division, multiplications & additions.
- most critical block to translate in fixed point

(All other blocks are re-used )
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Step 1: Size the interfac

Dataflow
representation
Use Case
v Description
Step 1 -
o ' . X5 .-
Interface dimensioning S
@ g
l 55“_”@"" éf
= Fufilall 4" &
: £
requirements ? S
yes g
Step 2
Kernel processing dimensioning ;
Fulfill all 4

requirements ?
yes

{ System design completed
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Steplc Interfacedefinition

Channe| 8 bits [ LeVinson
estimates 7 1 )
Durbin FindN ?

N

l 10 bits

dig RF
samples

—<—> equalizer = »[ DESP ]

6 bits

-> Applicatiorguality driven?
-> Min sizadriven?
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