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What’s in a System? 

LPDDR DRAM NAND 
FLASH 

NAND 
FLASH 

Cellular 
Modem 

WiFi 
LLI 

DigRF 

LP
DD

R
 2

 

eM
M

C
 4

.5
 

UF
S 

LP
DD

R
 3

 

SD
 3

.0
 

SD
 4

.0
 

UF
S 

SLIMbus 

DSI 

CSI2 
CSI3 

Bluetooth 

SDIO 

FM 
Receiver 

GPS 
Receiver 

R
FF

E 

SL
IM

bu
s 

Motion 
Sensors cJTAG 

GBT 

SP
M

I 

Power 
Control 

Multimedia 
Processor 

 
 
 

I2C 

US
B 

2.
0 

Memory 
Card 

HDMI 1.4 

Touch Screen 
Controller 

Display 
Driver 

Audio 
Interface 

Camera 
Interface 

USB 3.0 OTG 

OCP 2.0 
OCP 3.0 

System on Printed Circuit Board (PCB) 

Application Specific Components 

SoC Interconnect Fabric 

ARM CPU Subsystem 

3D 
GFX 

DSP  
A/V 

High speed, wired interface peripherals 

D
D
R
3 

P
H
Y 

Other peripherals 

SAT
A 

MIPI 

HD
MI 

WL
AN 

LTE 
Low-speed peripheral  

subsystem 

 
 
 

Low speed peripherals 

PM
U 
MI
PI 
JT
AG 

IN
TC 
I2
C 

SP
I Ti

me
r 

GP
IO 

Display 

UA
RT 

Apps 
Accel 

Modem 
Cortex 
-A15 

L2  cache 

USB
3.0 

3
.
0 
P
H
Y 

2
.
0 
P
H
Y 

PCIe 
Gen 
2,3 

PHY 

Et
h
er 
n
et 
P
H
Y 

Cortex 
-A15 

Cortex 
-A7 

L2  cache 

Cortex 
A-A7 

Cache Coherent Fabric 

System on Chip (SOC) 

Software 

B
ar

e 
M

et
al

 
So

ftw
ar

e 

D
SP

 S
of

tw
ar

e 

B
ar

e 
M

et
al

 
So

fw
ta

re
 

RTOS 

Drivers 

Communications L2 

Communications L1 

Firmware / HAL 

Communications L3 

Modem 
Comms 

Application 
Processor 

Bare Metal 

Operating Systems (OS) 

Drivers 

Applications 

Middleware 

Firmware / HAL 



3 © 2014 Cadence Design Systems, Inc. All rights reserved. 

Just how complex and expensive will it get? 
Cost of Developing New Products 
 

Source: IBS, 
February 2014 
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Just how complex and expensive will it get? 
Growth of # of SIP Blocks per Design 
 

Source: Semico, 
October 2013 
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Integrating at the System & Software Level 
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Test / Verification SW 
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Example System Integration Scenarios 
Hardware Interfaces & Virtualization are complementary 

With Hardware 
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With Virtualization 



8 © 2014 Cadence Design Systems, Inc. All rights reserved. 

Software Simulation 

Example System Integration Scenarios 
Hardware Interfaces & Virtualization are complementary 
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3. Stress test with real applications & full protocol stacks 

Performance 

Virtualization 
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• More complex designs 
– more at <90nm 
– overall less starts 

• An average of 180 IP Blocks 
• More than 80% re-use 
• More than 60% of effort in software 
• Multi-core 
• Complex interconnect with cache 

coherency 
• Software distributed across cores 
• Low power issues 
• Application specific issues 
• High analog mixed signal content 
• Hardware and virtualized system 

representations 
 

System & Chip Design in 2017 

SoC Interconnect Fabric 

CPU Subsystem 

 
 
 
 

… 

A15 

L2  cache 

A15 A7 

L2  cache 

A7 

Cache Coherent Fabric 

I 

Low-speed peripheral  
subsystem 

Low-Speed 
Peripherals 

General- 
Purpose 

Peripherals 

High Speed, 
Wired Interface 

Peripherals 

Customer’s 
Application-Specific Components 




	Top Semiconductor Design Flow Challenges System Level Integration
	What’s in a System?
	Just how complex and expensive will it get?�Cost of Developing New Products�
	Just how complex and expensive will it get?�Growth of # of SIP Blocks per Design�
	Integrating at the System & Software Level
	Software Based Testing and Benchmarking
	Example System Integration Scenarios�Hardware Interfaces & Virtualization are complementary
	Example System Integration Scenarios�Hardware Interfaces & Virtualization are complementary
	System & Chip Design in 2017
	Slide Number 10

