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Personalized IP? How Can It Be? 

• What everyone wants: an exact fit for their design
• What everyone needs: proven, tested, productized IP

• The solution: Personalized IP• The solution: Personalized IP
– Built from a proven code-base
– Automatically customized to fit the application
– Tested to ensure correct functionality after customizationTested to ensure correct functionality after customization
– Delivered as a complete product



P li d IP Wh W ld I N d It?Personalized IP: Why Would I Need It?

• Major Function / Connectivity / Version / Revision
• On-Chip Busses: Number, Type, Width, Synchronicity

S d / Th h t / L t• Speed / Throughput / Latency 
• Foundry Geometry Library Vt PVT PackageFoundry, Geometry, Library, Vt, PVT, Package
• Major Features included/excluded for power/area

G l G h b fi f hi• Goal: Get the best fit for your chip



E l M C t llExample: Memory Controller

• Customize to fit the application Periph Periph
System bus   

Periph

Fully pipelined  64b
CPU 64b DATABAHN

Low Power

System bus   

LPDDR1/

OCP

AHB

on

Command
Queue

Fully pipelined  

DLL

Low Power BIST

E t l
DSP
CPU 64b

64b Arb. Queues &
Processing

 P
HY

DLL

PRI

Low Power

16/32b

LPDDR1/
LPDDR2
LPDDR1/
LPDDR2

BVCI

DEN

Ar
bi

tra
tio Transaction

Processing

ac
e

DLLOrdering
Engine

External
Memory

SDR
LPDDR1

Codec 32b L.
P. ORD SEQPRI LPDDR2

AXI

PLB

BVCI

Read Queue

Write Queue
Y 

 in
te

rfa
Priority 
Engine

Look-ahead
optimization

LPDDR1
LPDDR2

DDR1
DDR2

timer
S t b

I2C UART
AXI

Tuning registers PH

DDR2
DDR3

Combos
DLL

System bus   

DDR1/2
DATABAHN

CPU
Queues &

Processing

PH
Y

DLL

SEQ

8 / 16b
16/32b

DDR1/2
(chip on
board



P li d IP Wh t t t i ?Personalized IP: What to customize? 

• Everything!

RTL• RTL
• ScriptsScripts
• Documentation 

D ’ ‘d fi ’ f i i• Don’t use ‘defines’ for customization
• Then test everything• Then test everything



H D D li H l ?How Does Denali Help?

• Customizable IP for Memory Controllers and PHYs for 
DDR1, DDR2, DDR3 and Low-Power Memories

Proven in silicon in more than 100 customer chips– Proven in silicon in more than 100 customer chips
• Customizable IP for PCIe Gen2
• Fully tested with regression suites that adapt to the 

customizationcustomization
• Side files and documentation customized to matchSide files and documentation customized to match

• Less risk and more time for you to build your chip 



Thank oThank you

• Explore Denali IP at ChipEstimate.com
http://chipestimate.com/vendorlist.php?v=261
U D li IP t l t hi !• Use Denali IP to plan your next chip!
http://denali com/dramhttp://denali.com/dram

• Visit Denali at booth 1611
• Please stay and talk with Marc Greenberg


