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Quasi-Resonant smps controller  DESCRIPTION 

 ◆ The CM6301 is a current-mode primary 
controller specifically tailored for offline 
Quasi-resonant ZVS fly-back converters.  
Load detect function minimizes the range of 
operating frequency during light to moderate 
load while reducing output ripple. 

◆  Quasi-resonantzero-voltageswitching 
(ZVS) topology. 

◆ Ripple reduction during light to moderate 
load while minimizing the range of 
operating frequency. 

◆ Ultra-low start up current and operating 
current. 

◆ Soft Start 
◆ Green-Mode operation 
 
 

  

 
 

APPLICATIONS 
 

  

◆ TV/Monitor SMPS 
◆ AC-DC Adapters/Chargers 
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PIN CONFIGURATION 

DIP-08 (P08)/SOP-08 (S08) 
Top View 

 
 

 
    VIN_OK 1                    8 VCC 
 
       SS  2          7 PWMOUT 
 
       
           CTIMER 3                    6  GND 
       
              I+V  4                    5  ZCD 
 

 
 
 

PIN DESCRIPTION 
 
Pin  

Number 

NAME Function 

1 VIN_OK Dual function.  During UVLO, this pin is used to power the VCC.  During 
normal operation, this pin monitors the bus voltage through the resistor and 
enable the PWMOUT when the current through the resistor exceeds 40uA. 

2 SS Soft start function.  Connecting a capacitor from this pin to ground 
accomplishes the soft start. 

3 CTIMER A timer that monitors the PMWOUT period and set the current limit threshold 
according to the period.    

4 I+V Summing point for error amplifier and current information. 

5 ZCD Zero crossing detect for performing ZVS. 

6 GND Ground. 

7 PWMOUT Gate driver output. 

8 VCC Supply voltage for the IC. 
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ABSOLUTE MAXIMUM RATINGS 
Absolute maximum ratings are those values beyond which the device could be permanently damaged. 
 
Parameters Min. Max. Units 
VCC  20 V 
SS GND-0.3 7.5 V 
CTIMER GND-0.3 7.5 V 
I+V GND-0.3 7.5 V 
ZCD GND-0.3 7.5 V 
PWMOUT GND-0.3 VCC+0.3 V 
Peak PWMOUT CURRENT -1 1 A 
PWMOUT Energy Per Cycle  1.5 uJ 
Junction Temperature  150 ‘C 
Storage Temperature -65 150 ‘C 
Operating Temperature -40 125 ‘C 
Lead Temperature  260 ‘C 
Thermal Resistance 
Plastic DIP 
Plastic SOIC 

 
 

 
80 
105 

 
‘C/W 
‘C/W 

 
Electrical Characteristics: Unless otherwise specified, these specifications apply 
VCC=+15V. 
Symbol Parameter Test Condition Min. Typ. Max Unit 
VCC Operating Range  10  19 V 
VCCon Turn-on Threshold  14 15 16 V 
VCCoff Turn-off Threshold  9 10 11 V 
HYS Hysteresis  3.5 4 4.5 V 
       
VCC_OV
P 

VCC over voltage 
threshold 

 17 18 19 V 

 Hysteresis  1 2 3 V 
       
Istart_up Start-up current Before turn-on;VCC<15V  50 80 uA 
Iq Quiescent Current After turn-on  2.5 3.5 mA 
       
Ictimer Ctimer current  2.5 5 7.5 uA 
Ctimer 
vth1 

Timer upper threshold  1.75 2 2.25 V 

Ctimer 
vth2 

Timer lower threshold  0.75 1 1.25 V 

Iss Soft start current  2.5 5 7.5 uA 
       
I+Vvth Current limit Vth CTIMER > 2V 0.9 1 1.1 V 
I+Vvth Current limit Vth CTIMER < 1V 1.4 1.5 1.6 V 
       
IZCD+ Source capability VZCD=5.5V 2 3 4 mA 
IZCD- Sink capability VZCD=0.25V -4 -3 -2 mA 
ZCDVTH
+ 

Zero crossing threshold  1.75 2 2.25 V 

ZCDVTH
- 

Zero crossing threshold  1.25 1.5 1.75 V 

       
RDS(low) Output low RDS on VCC=12V  5 15 Ohm 
RDS(hig
h) 

Output High RDS on VCC=12V  15 20 Ohm 

tr/tf Rise and fall time VCC=12V, CL=1000PF  50  nS 
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Functional Description 
 
 

CM6301uses a pulse frequency modulation 
technique combined with quasi-resonant 
operation.  The system always works in 
the boundary condition between CCM and 

 DCM during heavy load, but will be in DCM 
during moderate to light load.Flyback 
application circuit of CM6301 (See Figure 1). 
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Figure 1.  Application Circuit of CM6301 Using Flyback Topology 
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SUMMING COMPARATOR (I+V) (see Figure 3) 
 
 

I+V pin is used for summing the current 
information and voltage information.  The 
combined signal is compared to internally 
generated reference voltage (either 1.5V or 

 1.0V depending on the load).  When the 
combined signal exceeds the reference 
voltage, the PWMOUT signal is set low and 
the external MOSFET is switched off. 
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Figure 2.  Summing Comparator; Zero Current Detection; Ctimer block 
 
 
 
 

Zero Current Detection (ZCD) (see Figure 2) 
 
 

The Zero Current  Detection circuit turns 
on the external MOSFET if a negative edge 
falling below 1.5V is applied to ZCD pin 
while the voltage signal at I+V is also  

 below 0.5V. To ensure high noise immunity, 
a hysteresis of 0.5V is included in the ZCD 
block. 
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CTIMER Block  
 
 
CTIMER block is used to minimize the 
range of operating frequency. Every time 
PWMOUT signal goes high, CTIMER pin is 
discharged momentarily and then is 
charged with 5uA current. During transition 
from heavy to light load, switching 
frequency of the external MOSFET 
reduces.  To further minimize the reduction 
in frequency as the load gets lighter, the 
CTIMER pin is compared to 2V internal 
reference.  When CTIMER exceeds 2V, 
the reference voltage in the summing 
comparator block is latched to 1.0V from 
 

 1.5V. The lowering of the reference voltage in 
the summing comparator will reduce the 
further reduction in frequency during light 
load.  When the load goes up, the  frequency 
of the external MOSFET will increase and the 
peak value of the CTIMER will reduce.  
When the peak value of the CTIMER is below 
0.9V, the reference voltage in the Summing 
Comparator will be latched back to 1.5V to 
minimize the increase in operating frequency. 
(See Figure 3) 
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Figure 3 
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Gate Driver (PWMOUT) 
 

 Over Voltage Protection (VCC) 

The driving capability of turning on the 
external MOSFET is 15 Ohms while turning 
off the external MOSFET is 5 Ohms.  
UVLO condition ensures that the external 
MOSFET is off during Under-Voltage 
Lockout.(See Figure 4) 
 

 When the voltage at VCC exceeds 18V, the 
PWMOUT is disable to protect the IC and the 
power supply. 
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Figure 4 
 

VIN_OK Block 
 

  

VIN_OK pin serves as two functions. During 
UVLO, VIN_OK is connected to VCC 
through internal switch so that the resistor 
which is connected from the bus voltage to 
the VIN_OK pin can be used as a bleed  

 resistor to start up the IC. During normal 
operation, PWMOUT is enabled when the 
current through the VIN_OK pin is greater 
than 40uA.(See Figure 5) 
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Figure 5 
 
 



CM6301 
 

2004/01/07 Preliminary           Champion Microelectronic Corporation   Page 8  

 

PACKAGE DIMENSION 
 

8-PIN PDIP (P08) 
 

?

PIN 1 ID

?

 
 

 
8-Pin SOP (S08) 

 

PIN 1 ID

?

?
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IMPORTANT NOTICE 
 
 

Champion Microelectronic Corporation (CMC) reserves the right to make changes to its products or to discontinue any integrated 

circuit product or service without notice, and advises its customers to obtain the latest version of relevant information to verify, 

before placing orders, that the information being relied on is current.   

 

A few applications using integrated circuit products may involve potential risks of death, personal injury, or severe property or 

environmental damage.  CMC integrated circuit products are not designed, intended, authorized, or warranted to be suitable for 

use in life-support applications, devices or systems or other critical applications.  Use of CMC products in such applications is 

understood to be fully at the risk of the customer.  In order to minimize risks associated with the customer’s applications, the 

customer should provide adequate design and operating safeguards.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HsinChu Headquarter Sales & Marketing 
  

5F, No. 11, Park Avenue II, 
Science-Based Industrial Park, 
HsinChu City, Taiwan 

11F, No. 306-3, Sec. 1, Ta Tung Rd., 
Hsichih, Taipei Hsien 221 
Taiwan, R.O.C. 

T E L : +886-3-567 9979 T E L : +886-2-8692 1591 
F A X : +886-3-567 9909 F A X :  +886-2-8692 1596 
http://www.champion-micro.com 
 


