
2003-12-10 / 邱永盛 于國立中山大學



‧Personal experience
- 1992 畢業於成大電研所

CAD組碩士班
- 1992~1994服役期間任
雷達教官一職

- 1994 加入揚智科技
Chip-Set部門

- M1535 Project-Leader
- 2002 轉戰通訊部門
- M4301A Project-Leader
- Now, a new project’s 

Product Manager



‧二個中山電研所學生與二個中山資工所學生

一起搭火車參加一場論文研討會。

中山電研中山資工

‧去程，二個中山電研所

學生買了二張票，二個

中山資工所學生卻只買

了一張票。
二
張
票一

張
票

???
??



‧查票時，二個中山資工所學生

躲進一間廁所‧‧‧

中山電研中山資工
一
張
票

‧回程時，二個中山電研所

學生了解了並買了一張票，

但二個中山資工所學生卻

不買票。

???
??



‧查票時，二個中山電研所學生

躲進一間廁所‧‧‧

‧中山資工所學生跑去敲門，

拿走車票後躲進了另一間廁所。



‧唯一不會變的一件事：就是“變”
- Process
- EDA Tools
- Design
- Chip’s Complication

‧Gentleman : Let’s start to incubate a chip. 
- Focus on digital design.

閉關練功



Environments Evaluating

Specification & Architecture Defining

Chip-Level Planning & Implementing

Verifying & Maintaining

Conclusion



1. Environments Evaluating

• Outside Environments
- Marketing, Fab., Package consideration

• Inside Environments
- In-house Capability



1. Environments Evaluating
• Outside Env.

- Marketing :
~ Competitor’s analysis
~ Customer’s requirements

386 Embedded System

~

-專利問題迴避



1. Environments Evaluating(cont.)

- Fab & Fab’s process decision :
~An example for UMC 0.18u & 0.22u process decision.



1. Environments Evaluating(cont.)
- Package technology suitable for using:
~ QFP :

~ BGA : 



1. Environments Evaluating(cont.)



1. Environments Evaluating(cont.)

- Consider about the essential devices  :

在地球上，即使有錢也
很難買到；或是很貴
、產能有問題

在地球上，即使有錢也
很難買到；或是很貴
、產能有問題



1. Environments Evaluating(cont.)

‧Inside Env.
- Design Flow

- IP

- Software Supporting

- Testability Analysis



2. Spec. & Arch. Defining

‧Firm the chip’s specification

‧Well defining the chip’s architecture



2. Spec. & Arch. Defining
‧Firm the chip’s :

- process 
- package 
- pin-out 
- feature

- power consumption requirement.

For example : 
~ Power by Battery ?
~ Working Temperature ?

~ Under the system’s point of view.



2. Spec. & Arch. Defining (cont.)

‧Come out the chip’s architecture
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2. Spec. & Arch. Defining (cont.)

‧Come out the chip’s architecture

PC/Microprocessor/SOP :

SDRAM 133MHz/DDR 266 MHzSDRAM 133MHz/DDR 266 MHz

Link BusLink Bus

AGPAGP
1x/2x/4x/8x1x/2x/4x/8xAGP 528MHzAGP 528MHz

CPUCPU

PCI 33MHzPCI 33MHz
Ultra DMA 66/100/133Ultra DMA 66/100/133
Dual Channel IDE Bus MasterDual Channel IDE Bus Master

KeyboardKeyboard

CODEC AC97CODEC AC97

USB 2.0USB 2.0
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3. Chip-Level Planning & Implementing

‧The Designs

‧Simulation & Synthesis

‧Link to Layout

‧Tape Out



3. Chip-Level Planning & Implementing
‧Design reuse, upgrade or new implement

- Hard macros : 
1). Memory

~ Full Custom
~ RAM/ROM Compiler
~ Mask ROM

=> without bist supporting
~ Flip-Flops/Latches
~ 1-T SRAM



3. Chip-Level Planning & Implementing(cont.)
2). Analog blocks : AD/DA, PLL etc…

~ Pin-out & Pin-location
~ Interface timing & loading
~ Frame view
~ specification review & check



3. Chip-Level Planning & Implementing(cont.)

~ HDL : VHDL vs. Verilog
~ Coding Style

-RTL : 
1). New coding

2). Modifying
~ Bug Solving
~ Spec. upgrade : 

=> New version of spec.
=> Performance, Bandwidth enhancement.
=> Power save requirement.

USB1.1 -> USB 2.0
PCI2.3 -> PCI-Express

CD-RW 8X,20X …
Power Saving ßà Risk



3. Chip-Level Planning & Implementing(cont.)

~ Recently tools support co-simulation : 
=> Verilog-RTL, VHDL-RTL, Cells-Map and Gate-Level 

‧Simulation & Synthesis
- RTL & Gate-Level Simulation: 

Verilog
Reg [7:0]  queue;
Reg [2:0]  index;
……………
always @(…… .)
begin
……………
queue[index] <= 1'b1;

end

VHDL
signal queue : std_logic_vector 
(7 downto 0);
signal index : std_logic_vector 
( 2 downto 0);
……………
process (… ..)
begin
……………
queue(conv_integer(index)) <= 

'1';
end process;

=> Modelsim, NC-Verilog …

component AND3X4
Port (       A : In    STD_LOGIC;
B : In    STD_LOGIC;
C : In    STD_LOGIC;
Y : Out   STD_LOGIC );

end component;

I_19 : AND3X4
Port Map ( A=>CPU_FINISH, 
B=>LDT_MODEL_CMD_FINISH,              
C=>COMMAND_FINISHED, 
Y=>ALL_FINISH );



3. Chip-Level Planning & Implementing(cont.)

~ Used Way : 

- Simulation env., Timing check & (DFT)
Design for Test:

Models Watchers
&

Checkers
Function Patterns

Random Tests



3. Chip-Level Planning & Implementing(cont.)

=> Only do partial paths’Timing-check by function patterns.

Tracing Back
Violation Alarm



Tester

3. Chip-Level Planning & Implementing(cont.)

=> On the tester’s final-testing relays on function patterns.

Models

Function Patterns

Good Die



3. Chip-Level Planning & Implementing(cont.)

~ Today’s more efficient Way : 

Models Watchers
&

Checkers
Function Patterns

Random Tests

⇒ Function Patterns still needed.
⇒ STA (Static Timing Analysis)
⇒ DFT (Design for Test) 

by inserting scan-chain



3. Chip-Level Planning & Implementing(cont.)

⇒ STA (Static Timing Analysis)



3. Chip-Level Planning & Implementing(cont.)

⇒ DFT
Design without Scan

Design with Scan

1. Use Scan-Cells

2. Insert Scan to build scan chain

3. ATPG to gen. 
tester patterns

Tester



G

3. Chip-Level Planning & Implementing(cont.)

- Synthesis with Power Compiler: 

: Clock Gated Cells



3. Chip-Level Planning & Implementing(cont.)

CTS Source

clock net architecture

⇒ Architecture of CTS changes to be more complex.
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F F F

F
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Sync pin

Sync pin

G

Leaf
G

: Flip-FlopsF

: Leaf Gated CellsG



3. Chip-Level Planning & Implementing(cont.)

‧Link to Layout
- STA



3. Chip-Level Planning & Implementing(cont.)

- CTS

48MHz Tree

33Mhz Tree

12MHz Tree

XTALI 
PAD

CLKSEL
MUX

DFT MUX

XTALI
XTALO

PLL

DFT MUX

DFT MUX

XSYS_CLK
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PAD
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BO- DFT : Scan Chain 

Partition



3. Chip-Level Planning & Implementing(cont.)

- Floor Planning, PAD Sequence, PAD and Core 
Power/Ground Assignment

GND PWR
20 20

170

(0,0)

170

PWR

GN
D

(10,0) (60,0)

GND PWR

PWR

GN
DPWR

GN
DPWR

GN
D
PWR

GN
D
PWR

PWR

GND

VDD

GND

A B

Y

NAND_1

pins
•direction
• layer
•shape

IR Drop Analysis!



3. Chip-Level Planning & Implementing(cont.)

- IR Drop Analysis

Power

Power



3. Chip-Level Planning & Implementing(cont.)

- Link back to Front-End after P&R

Driver

Pin-to-pin timing

Physical Route

~ STA (Static Timing Analysis)
~ Post Simulation
~ Formal Check (Gate vs. Gate-Level) 



3. Chip-Level Planning & Implementing(cont.)

~ Database Backup
~ 拜拜
~ Send GDS file to Fab.

‧Tape Out



4. Verifying & Maintaining

‧Many Boards

‧Yield-Rate Analysis

‧Instruments / FIB / EMMI

‧ECO

‧Customer Supporting



4. Verifying & Maintaining
‧Many Boards

- Sorting Board : Sorting chips & Debugging

- Demo Board : Performance verifying, 
Customer & Magazine Demo



4. Verifying & Maintaining(cont.)
‧Many Boards

- Probe Card : Chip probing on tester

- Load Board : Final test on tester

Good
Die/Chip

Bad
Die/Chip

Patterns
(DFT+DFT’s 
compensation)



4. Verifying & Maintaining(cont.)
‧Yield Rate Analysis

Statistics Result
3.2%

1.12%

1.12%

18.9%
1.9%

0.1%
0.88%

2.9%

àProcess Issue ?
àDesign Quality Issue ?
àTesting Condition Issue ? 

Shadow Pass / Over Constrain



4. Verifying & Maintaining(cont.)
‧Instruments for debugging, probing 

and measuring



4. Verifying & Maintaining(cont.)
‧FIB (Focused Ion Beam )

1X

6X



4. Verifying & Maintaining(cont.)
‧EMMI

metal 2

Logical View



4. Verifying & Maintaining(cont.)
‧ECO (Engineer Change Order )

C F
GE

Dummy
Cells

A

A
A

DummyCells

DummyCells

ECO

‧Customer Supporting 
- Design-In -> Design-Win -> Win-Win



5. Conclusion

‧Team-Work is basically essential.

製造者: 柯國隆的爺爺柯貝博士

‧Training yourself to be a --
“high-EQ technical manager”.

E-Mail Address : Aaron_YS_Chiou@alinx.com.tw
yschiou@ali.com.tw


