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Chiplet: Die designed to be used with 
other die in a package, usually with 
proprietary interfaces. 

IBM Power 9: potential modularity

Jeff Stuechli, Josh Friedrich, IBM –
ODSA Workshop, IBM, San Jose, Sep. 2019

DSAs built using 
chiplets with open 

standard D2D 
interfaces

Domain-specific architectures (DSAs) 
to accelerate targeted compute-
intensive workloads.
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AI and Machine-learning related workloads have exploded in past 5 
years and will continue to diversify as new applications are 

discovered constantly… 
w

AI/ML/data workload explosion needs DSAs

Dharmesh Jani, Facebook –
ODSA Workshop, Regional Summit, Amsterdam, Sep. 2019
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Chiplet
Marketplace

OCP modular 
form factors

ODSA Activities

Open D2D 
Interface

Reduce barrier to 
interoperation

Reference 
Designs

Starting point for 
new designs

Reference 
Workflows

Reusable, open 
practices

Integrate best-in-class 
chiplets from multiple 
vendors through open 

interfaces

PCIe SerDes
XSR, USR,..

BoW

PHY-specific 
PIPE Adapter

C
C

IX
 IP

(o
ff-

th
e-

sh
el

f) PCIe
Xn

CCIX
Xn

CXL
Xn

AXI
DiPort

Tile
LinkCHI FIFO Custom

New LPIF’ for transport aggregation
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Layer

PHY-specific 
LPIF adapter

LPIF Interface
Muxing

Protocol-
integrated Link 

Layer

Reuse off-the-shelf IP for chiplets

M.2 FPGA

Host PCIe Link

M.2 FPGA

Pchiplet A

2 x 100G Multi-Host
OCP NIC3.0

Pchiplet CPchiplet B

Secure control
& management

16x Arm Cortex-A72 
CPU, up to 2.2GHz



A stack for a marketplace to support the most popular data transaction 
protocols used by system designers on a wide range of packaging options
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Chiplet 1
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AXI over 
BoW

ODSA protocols Standard protocols

stack option 1 – board to package
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All BoW modes are implemented as slices with a differential Tx clock pair, 16 data 

wires and 2 additional optional wires for two of FEC, DBI and control.

Laminate Packaging Advanced Packaging

Unterminated
Source 

Terminated

Doubly 

Terminated
Unterminated

Mode TxClk Freq Ghz
Per-wire Bit Rate 

Gbps

Per-Slice 

Bit Rate 

Gbps

Reach

BoW-32 1 2 32 10 20 50 4

Bow-64 2 4 64 Not Specified 10 50 2

BoW-128 4 8 128 Not Specified 5 50 1

BoW-256 8 16 256 Not Specified Not Specified 50 Not Specified

Only PHY to offer a graceful cost-performance trade-off
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Optional interposer/
bridge

package

BoW
PHY

BoW
PHY

1-10 mm

Test C
hiplet2

Data Willing to 
License GDS II Free GDSII Design 

Files Royalty Support

Open Data x x Negotiate Negotiate

Open Design x No License Encrypted None Negotiate

Open 
Schematic x No License x x None Negotiate

Gold, Silver and Bronze participation options. Please – get involved!









Design your own Pchiplet, develop an application
Host PCIe Link

Pchiplet A

2 x 100G Multi-Host
OCP NIC 3.0

Pchiplet CPchiplet B

Secure control
& management

16x Arm Cortex-A72 
CPU, up to 2.2GHz

00000000000000000000000000000000000G Multi-H

M.2 FPGA or SSDM.2 FPGA or SSD

Bill Carter,
OCP Virtual Summit, May 2020, Keynote



Storage Acceleration Workshop in August







Metric Impact 2019 Components 2020 Adds

Piece Cost per Unit Manufacturing 
cost/complexity

Pad-limited area
Substrate 

Operating Cost Power-performance at 
rated throughput

Figure of Merit 
(Tb/mm)/(pJ/bit) 

FOM2 = FOM/reach

Latency at 1GHz logic 
at 1E-15 BER

Product Risk 
Design Impact

Chiplet/product design 
NRE/schedule risk

Routing Freedom
Low power states
Process Node Diversity
IP Integration Complexity
Production test/assembly

Interface Risk 
Product Integration

Interface technology 
NRE/schedule risk

Licensing Fee
Multi-sourcing
Interface test, assembly
IP dev/port complexity

Open standard

S. Ardalan and B. Vinnakota - OCP Global Summit
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Unit bandwidth 
(unit_bw) in each 
direction

Gbps (speed_per_data_lane) *(num_data_bits)
Examples:
BoW: 16*5 = 80Gbps
XSR: 112 X 1 = 112Gbps

Unit Power 
(Tx+Rx+Clock)

mW Tx, Rx and Clocking power [mW/Gbps X unit_BW in Gbps]
Example
BoW: 80Gbps X 0.5mW/Gbps = 40mW
XSR: 112Gbps X 1mW/Gbps = 112mW

*estimated at 7nm

Performance:

Chiplet-A

Des

Chiplet-B

Unit 
Rx

Rx 
FEC

1GHz Core
Logic

Unit 
RxSerTx 

FEC
1GHz Core

Logic

1GHz Clock

Technology Power Efficiency 
(Unit Tx Power + Unit Rx Power) / unit_BW 
(including Ser/Des)



Pump Space
[um]

Power 
Efficiency 
[pJ/bit]

Edge 
Density
[Tbps/mm]

Area 
Density 
[Tbps/mm2]

FOM-1:
Edge_Density/Power_Eff.
[Tbps/mm / pJ/bit]
Larger is better

FOM-2:
Power Efficiency per Reach
[pJ/bit / mm]
Smaller is better

AIB 2.0 55 0.5 1.64 - 3.28 0.1
Open HBI 1.0 40 0.4 2.29 2.04 5.71 0.1
Open HBI 1.1 40 0.5 3.34 3.06 6.86 0.06
BoW- Basic / C4 130 0.5 0.27 0.22 0.55 0.05
BoW- Fast 130 0.55 0.88 0.69 1.59 0.01
BoW- Basic / Micro 40 0.5 1.78 1.07 3.56 0.1
AQ LinkP 130 0.55 1.91 1.46 4.48 0.01
AQ LinkB 40 0.5 3.56 2.13 7.11 0.01
AX-C2C 130 1.5 1.09 0.27 0.73 0.01
AX-DieIO 130 0.8 2.19 0.4 2.74 0.01
Kandou / CNRZ-5 130 1 1.33 0.67 1.33 0.02
XSR /Alphawave 130 1 3.98 0.51 3.98 0.02
PCIe Gen5 150 7 0.22 0.1 0.03 0.05



How do we make a 
marketplace:
• Impact of chiplets
• Many participants 
from the value 
chain

• Panels + talks
• Centered around 
building a reference 
product from a 
marketplace



Drive requirements in a unified manner

Support development efforts

Consume chiplets and SIPs
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• https://www.opencompute.org/wiki/Server/ODSA
• Join us at the OCP Fall Summit



Thank you sponsors!



Advantest receives highest ratings from customers in 

annual VLSIresearch Customer Satisfaction Survey 

for 2 consecutive years.  

“Year-after-year the company has delivered on its promise

of technological excellence and it remains clear that Advantest 

keeps their customers’ successes central to their strategy. 

Congratulations on celebrating 33 years of recognition

for outstanding customer satisfaction.”

— Risto Puhakka, President VLSIresearch

Global customers name Advantest THE BEST 

supplier of test equipment in 2020 and 2021, 

with highest ratings in categories of:

Technical Leadership  – Partnership  – Trust 

– Recommended Supplier – Field Service

Global Companies Rate Advantest THE BEST ATE Company 2021
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