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1.7MHz, 600mA synchronous step-down converter 
 

FEATURES 
� High Eff iciency:  Up to 95% 
� 2.5V to 6V Input  Voltage Range 
� 600mA avai lable  Load Current  
� 1.7MHz Constant  Switching 

Frequency 
� Output  Voltage as  Low as 0.6V 
� 100% Duty Cycle in  Dropout  
� ON/OFF Control  
� Cycle By Cycle Current  Limit  
� Auto Recovery Short  Circuit  

Protect ion 
� Thermal  Faul t  Protect ion 
� Input  Under  Voltage Lockout  
� Integrated Soft-s tar t  
� <1uA Shutdown Current  
� Space Saving 5-Pin SOT23 

Package 
 

APPLICATION 
� Portable  Instrument  
� MP3 Players  
� Digital  St i l l  and Video Cameras 
� Microprocessors  and DSP Core 

Supplies  
� Cellular  and Smart  Phones 
� PDA 

DESCRIPTION 
The CS3406B is  a  high efficiency 
synchronous rect if ier  current  mode 
PWM regulator.  The device is  avai lable 
in  an adjustable  version and fixed 
output  voltages of 0.6V,  1.5V and 1.8V. 
The output of CS3406B  i s  adjustable 
over a wide range of 0 .6V to 6V. The 
load current  is  up to 600mA. The 2.5V 
to 6V input  voltage range makes the 
CS3406B ideally suited for  s ingle 
Li-Ion battery-powered applicat ions.  
100%duty cycle provides low dropout 
operat ion,  extending battery l i fe in  
portable systems.  PWM pulse skipping 
mode operation provides very low 
output  r ipple voltage for  noise sensi t ive 
appl icat ions.  
The CS3406B  switches at  a  f ixed 
1.7MHz frequency which al lows 
designers to  use small ,  low cost  
inductor and capaci tor.  The internal  
synchronous switch increases 
efficiency and eliminates the need for 
an external  Schot tky diode.  
I t  is  ideal  for  portable devices that  
driver by a  single cel l  Li thium(Li+) 
bat tery.  

TYPICAL APPLICATION 
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PACKAGE REFERENCE 
 

 

 

 

 

 

 

ORDER INFORMATION 
Part  Number Ambient  Temp. Output  Voltage(V) Package Marking 

CS3406B -40℃ --80℃  0 .6---6 SOT-23 B06 
CS3406B-1.5 -40℃ --80℃  1 .5  SOT-23 B15 
CS3406B-1.8 -40℃ --80℃  1 .8  SOT-23 B18 

PIN DESCRIPTIONS 
Pin# Name Descript ion 

1 EN 
Regulator Enable Control  Input .  Drive EN above 1.5V to turn 
on the CS3406B. Drive EN below 0.3V to turn i t  off  (shutdown 
current  <1uA).  

2 GND Ground.  

3 SW 
Power Switch Output .  Inductor connection to drains of  the 
internal  PFET and NFET switches.  

4  IN 
Supply Input .  Bypass to  GND with a 2 .2uF or greater  ceramic  
capaci tor.  

5  FB 
Feedback Input  (CS3406B).  Connect  FB to the center  point  of 
the external  resis tor   

5  OUT 
Output  Voltage Sense Input  (CS3406B-1.5 and CS3406B-1.8).  
An internal  resistor divider is  connected to this  pin to set  the  
proper  output  vol tage.  

ABSOLUTE MAXIMUM RATINGS 
Parameter Min.  Max.  Unit  
VI N to GND -0.3 +6.5 V 
Vsw to GND -0.3 Vin+0.3 V 

VF B,  VE N to GND -0.3 +6.5 V 
SW Peak Current   1 .4 A 

Junct ion Temperature  +150 ℃  
Lead Temperature  +260 ℃  

Storage Temperature -65 150 ℃  
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Notes:  Exceeding these rat ings may damage the device.  

Recommended Operating Conditions 
Parameter Min.  Max.  Unit  

Supply Voltage VI N 2.5 6 V 
Output  Voltage VO U T 0.6 6 V 

Operat ing Temperature -40 85 ℃  
 
Notes:  The device is  not  guaranteed to  function outside of  i ts  operating 
condi t ions.  

ELECTRICAL CHARACTERISTICS 
VI N=VE N=3.6V, TA=+25℃ ,  unless  otherwise noted.  

Parameter Condit ions Min.  Type Max.  Unit  
Supply Current  VE N=VI N,VF B=0.65V  400 600 uA 

Shutdown Current  VE N=0V,VI N=6V  0.01 1 uA 
IN Under Voltage 

Lockout  Threshold 
Rising Edge 2.10 2.27 2.45 V 

IN Under Voltage 
Lockout  Hysteresis  

  55  mV 

TA=+25℃ ,CS3406B 0.588 0.600 0.612 
Regulated FB Voltage 

-40℃≤ TA≤+85℃  0 .582 0.600 0.618 
V 

FB Input  Bias  
Current  

VF B=0.65V,CS3406B -50 0.5 +50 nA 

CS3406B-1.5 
IO U T = 50mA 

-40℃≤ TA≤+85℃  
1 .455 1.500 1.545 

Regulated Output  
Voltage CS3406B-1.8 

IO U T = 50mA 
-40℃≤ TA≤+85℃  

1 .746 1.800 1.854 

V 

PFET On Resis tance IS W = 100mA  0.44  Ω  
NFET On Resis tance IS W = -100mA  0.29  Ω  

SW Leakage Current  
VE N  = 0V, VI N = 6V 

VS W = 0V or  6V 
-1  +1 UA 

Junct ion To Case  110  
Thermal  Resis tor  

Junct ion to  Ambient   220  
℃ /W 

PFET Current  Limit  
Duty Cycle = 100%, 

Cur ren t  Pu lse  Wid th<1ms
0.7 1.0 1.35 A 

Osci l la tor  Frequency  1 .26 1.70 2.08 MHz 
Thermal  Shutdown 

Trip Threshold 
  145  ℃  

EN Trip Threshold -40℃≤ TA≤+85℃  0 .3  0.96 1.5 V 
EN Input  Current  VE N = 0V to 6V -1  +1 uA 
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TYPICAL PERFORMANCE CHARACTERISTICS 
V I N =3.3V,V O U T =1.8V,L1=10uH,C I N =4.7uF,C O U T =10uF,T A =+25℃ ,unless  o therwise  noted  
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TYPICAL PERFORMANCE CHARACTERISTICS 
V I N =3.3V,V O U T =1.8V,L1=10uH,C I N =4.7uF,C O U T =10uF,T A =+25℃ ,unless  o therwise  noted  
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FUNCTION BLOCK DIAGRAM 

 
Figure 1: CS3406B Block Diagram 

 
Figure 2: CS3406B-1.5/1.8 Block Diagram 
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FUNCTION DESCRIPTION  
The CS3406B is  a  step-down, f ixed 
1.7MHz frequency,  Synchronous 
recti fier converter.  The output  voltage 
of  CS3406B can be regulated from 
0.6V to Vin by external  resistor 
divider.  I t  in tegrates a main switch 
PFET and a synchronous rect if ier  
NFET for high eff iciency without  a  
external  Scot tky.  
 
Current Mode PWM Control 
The CS3406B switches at  1.7MHz 
frequency and Regulates the output  
voltage.  The PWM regulates the 
energy transferred to the output  by 
changing the inductor current  based 
on the feedback error voltage.  At the 
r ising edge of each cycle ,  the main 
Switch PFET is turned on and the 
inductor current  ramps up unti l  PWM 
comparator t r ips or the current  l imit  is  
reached.  After  the main switch is 
turned off ,  the synchronous rect if ier  
NFET is  turned on,  and the inductor 
current  ramps down unt i l  the cycle 
ends.  The CS3406B integrates slope 
compensat ion for more stable 
switching.  
 
Short Circuit  Protection 
The CS3406B has short  circuit  
protect ion.  When the output  is  shorted 
to  ground the osci l lator  frequency is 
reduced to prevent  the inductor 
current  from increasing beyond the 
PFET current  l imit .  The PFET current  
l imit  is  a lso reduced to  lower the short 
c i rcui t  current .  The frequency and 
current  l imit  wil l  return to the normal  
values once the short  ci rcuit  condit ion 
is  removed and the feedback voltage 
reached 0.6V. 

Maximum Load current 
The CS3406B can operate down to 2 .5V 
input  voltage,  however the maximum 
load current  decreases at  lower input 
due to large IR drop on the main switch 
and synchronous rect if ier.  The slope 
compensat ion signal  reduces the peak 
inductor current  as a function of  the 
duty cycle to prevent  sub-harmonic 
oscil la t ions at  duty cycles greater than 
50%. Conversely the current  l imit  
increases as  the duty cycle  decreases.  
When Vin is  approach to  Vout,  the duty 
cycle increases.  The CS3406B can 
achieve 100% duty cycle.  The duty 
cycle of  a  s tep-down converter  is  
def ined as:  

100% 100%OUT
ON osc

IN

VD T f
V

= × × ≈ ×  

Where Ton is  the main switch on t ime,  
fo s c  is  the osci l lator frequency 
(1.7MHz),  Vout is  the output  voltage 
and VI N is  the input  vol tage.  
 
ON/OFF Control  
When EN Pin goes high,  the internal  
function is  Enable,  and begin to  s tart  
up.  When i t  goes low, the CS3406B is  
disable .  
 
Soft  Start  
CS3406B has an internal  soft-start  
c i rcui t  that  l imits the in-rush current 
during s tar t-up.  This  El iminate the 
output  voltage overshoot and prevent  
the possible  input  vol tage drops.  
 
Output Capacitor Selection 
The output  capacitor  determines the 
output  voltage r ipple and transient  
response.  Ceramic capacitor  with X5R, 
X7R dielectr ics  are  recommended 
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because of  low-ESR. The output  r ipple 

is  approximately.  OUTVΔ

( ) 1
8

OUT IN OUT
OUT

IN osc OSC OUT

V V VV ESR
V f L f C

⎡ ⎤× −
Δ ≤ × +⎢ ⎥× × × ×⎣ ⎦

 

Output Voltage sett ing (CS3406B) 
The internal  reference voltage is  0.6V. 
The output  is  set  by a resistor divider.  
The feedback loop bandwidth with the 
internal  compensation capaci tor.  (See 
f igure 1.)  

Choose R1 around 300kΩ for opt imal 
t ransient  Response.  R2 is  given by:   

12
1

0.6
OUT

RR V
V

=
−

 

Thermal Shutdown 
When the junction temperature of  the 
CS3406B reaches 145℃ ,  the IC wil l  
shutdown for  protect ion.  
 
UVLO 
The CS3406B is  disable unti l  the input  
vol tage reaches 2.25V. 

 

APPLICATION INFORMATION 
Input Capacitor Selection 
For best  performance,  a  low-ESR 
capacitor  is  highly recommended.  
When the impendence of Capaci tor  is 
less than the input capacitor  
impedance,  i t  prevents  high switching 
noise passing to the input and reduces 
the surge current  drawn from the 
input.  Some capaci tors with X5R,X7R 
dielectr ics has very low ESR and 
small  temperature coeff icients.  For 
most  applicat ions,  a  4.7uF capacitor  is  
suff ic ient .  
 
PCB layout 
The high frequency and high peak 
current  paths demands careful PCB 
layout .  The resistor that  sets  the 
output  voltage should be routed away 
from the inductor to avoid RF 
coupling,  and next to FB pin.  For best  
performance,  use wide,  direct  and 
short  t races for high peak current 
paths such as  IN,  GND, SW. 
Inductor Selection 
The inductor  parameters  direct ly 

related to  the device performance are 
saturation current  and DC resistance.  A 
1uH to 10uH inductor  with DC current  
at  least  25% higher than the max. load 
current  is  recommended for most  
applicat ions.  The lower the DC 
resistance,  the higher the efficiency.  
Recommended inductor and 
manufactures  are  l is t  in  Table 1:  
For most  designs,  the inductance value 
can be derived from the following 
equat ion:  

( )OUT IN OUT

IN L OSC

V V VL
V I f

× −
=

×Δ ×
 

Where LIΔ  i s  the inductor r ipple 

current  approximately 30% of the 
maximum load current ,  600mA. 
The maximum inductor  peak current  is :

( ) 2
L

L MAX LOAD
II I Δ

= +  

In  order  to  improve efficiency under 
l ight  load current  under 100mA, high 
inductance value is  recommended.  See 
Table 2 for  reference.  
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APPLICATION INFORMATION 
Table 1— Suggested Surface Mount Inductors 

 

 

Table 2— Inductor for Improved Efficiency under 100mA load 

 
 

Table 3— Resistor Selection vs. Output Voltage Setting 

 

APPLICATION INFORMATION(PCB LAYOUT) 

 

Figure 3a. CS3406B Layout Diagram Figure 4a. CS3406B-1.8 Layout Diagram

 Figure 3b. CS3406B Suggested Layout Figure 4b. CS3406B-1.8 Layout Diagram
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TYPICAL APPLICATION 

 

 

 Figure 5. CS3406B Single Li-ion 1.2V/600mA Regulator  
for High Efficiency and Small Footprint  
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PACKAGE DESCRIPTION 
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声明：由厦门市芯阳科技有限公司提供的资料均视为准确可靠，但厦门市芯

阳科技有限公司有权不经声明变更其产品。请联络厦门市芯阳科技有限公司

或其代理商以获得最新的产品和应用资料。厦门市芯阳科技有限公司不为任

何因应用本公司产品而侵犯第三方专利的行为承担责任。  

 

 
 

厦门市望海路 23 号 405（软件园二期） 

邮政编码：361009 

电话：＋86-592-5827802 

传真：＋86-592-5827803 

©2003厦门市芯阳科技有限公司 

Rev:1.0 2008-03-01              www.chipsun.com                           12 - 12 


	DESCRIPTION 
	Current Mode PWM Control 
	Short Circuit Protection 
	Maximum Load current 
	ON/OFF Control 

	Soft Start 
	Output Capacitor Selection 

	because of low-ESR. The output ripple  is approximately. 
	Output Voltage setting (CS3406B) 
	The internal reference voltage is 0.6V. The output is set by a resistor divider. The feedback loop bandwidth with the internal compensation capacitor. (See figure 1.)
	Choose R1 around 300kΩfor optimal transient Response. R2 is given by:  
	  
	Thermal Shutdown 
	When the junction temperature of the CS3406B reaches 145℃, the IC will shutdown for protection. 
	UVLO 
	The CS3406B is disable until the input voltage reaches 2.25V.
	Input Capacitor Selection 
	PCB layout 
	Inductor Selection 



