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產品 

EE* 

Firmware Hardware 



職務內容 

 Hardware 
◦ 應用 數位/類比 IC的能力 

 Firmware 
◦ 軟韌體撰寫 

 EE 
◦ 產品所需之電源規畫與設計 



EE需要接洽的事物 

EE 

IC 被動元件 PCB 



IC設計公司的職務 

IC 

研發 

Marketing 

PM* AE* FAE* Sales 

R&D 

RD* Layout 

生產 

TE QE PE 



職務工作內容 
 PM 
◦ 產品規畫 

 AE 
◦ 產品規格制定 
◦ 產品驗證 

 FAE 
◦ 協助客戶處理產品應用問題 

 Sales 
 RD 
◦ 產品設計 

 Layout 
◦ IC Layout 
 
 
 



職務工作內容 

 TE 
◦ 量產測試(CP : Chip Probing, FT : Final Testing) 

 QE 
◦ 品質工程師 

 PE 
◦ 製程工程師 
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TPS6267x 



Smallest Solution Size 
Application 



TERMINAL FUNCTIONS 



Electrical Characteristics 



Electrical Characteristics 



Electrical Characteristics 



FUNCTIONAL BLOCK DIAGRAM 



PWM Operation 



Power Save Mode Operation 



Efficiency vs Load Current 



Peak to Peak Output Ripple Voltage 
vs Load Current 



Combined Line/Load Transient 
Response 



Load Transient Response in 
PFM/PWM Operation 



Load Transient response in 
PFM/PWM Operation 



DC Output Voltage vs Load Current 



Quiescent Current vs Input Voltage 



Layout 



Layout 
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Fundamental of Bode Plot 
One zero One Zero Two zeros 

One Pole Two Poles 

One zero : the phase will lead 90o finally (+90o) 
One pole : the phase will lag 90o finally (-90o) 

-1 slope = -20dB/decade +1 slope = +20dB/decade 
※ db=20* log Vo/Vi 



Fundamental of Bode Plot 
Pole and Zero :   
Transfer function use Laplace  as below: 
 

-Zm is Zero(S- Zm =0). 

-Pm is Pole(S+ Pm =0. 



Stable loop gain should satisfy 

I. Provide the desired Bandwidth between (1/5~1/10)*Fsw. 
 

II. The gain slope as it pass through the crossover frequency should 
be –1(-20dB/decade). 
 

III. Provide the desired phase margin 45o~60o.    
波德图 Gain Phase Plot
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Measurement Bode Plot 



Transient Response  

PM =5 ° PM =15 ° 
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PM =45 ° 

1.90

800m

900m

1.00

1.10

1.20

1.30

1.40

1.50

1.60

1.70

1.80

12

-12

-10

-8.0

-6.0

-4.0

-2.0

0.00

2.0

4.0

6.0

8.0

10

1.650

1.050

1.100

1.150

1.200

1.250

1.300

1.350

1.400

1.450

1.500

1.550

1.600

Time

230u0 25u 50u 75u 100u 130u 150u 180u 200u

Vout / time

PM =100 ° 



補償方法 

 Voltage Mode 
 Current Mode 
 Constant on time 



Voltage Mode Control 

Gate 
Controller

Osillator

VREF

VFB

Error 
Amplifier

PWM 
Comparator

VIN

VOUTCOMP

RAMP

UGATE

Comp

RAMP

TON



BASIC BLOCKS OF THE BUCK 
REGULATOR 



The Modulator 



The Output Filter 



The Open Loop System 



OPEN LOOP SYSTEM GAIN 



Type II Compensation 



Type II Compensation 



Closed Loop System with TYPE II 
Network 



TYPE II Compensated Network 



Generic TYPE III Network 



Generic TYPE III Network 



Closed Loop System with TYPE III 
Network 



TYPE III Compensated Network 



Current Mode Control  

UGATE

Comp

RAMP

TON
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Constant On Time Control 

One Shot 

Min Off  
Time 

VREF 

VOUT 

VOUT 

VIN 

VFB 

UGATE 

IL 

UGATE 

IL 

IOUT 

VREF 

V FB 

TON 



Constant On Time Control-
Jitter 

VREF 

VFB 

noise 

jitter 

noise 

jitter 

VFB 

VREF 



Constant On Time Control-
Jitter 

R3 C 

One Shot 

Min Off  
Time 

VREF 

VOUT 
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Constant On Time Control-
Jitter 

IL 

VOUT 

UGATE 

Sub-harmonic 



Constant On Time Control-
Jitter 

IL 

VOUT 

UGATE 



LED Driver 



Thanks You! 
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