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ACT34

ACT34
PRIMARY FEEDBACK OFF-LINE CONTROLLER

Features

· Lowest Total Cost Solution
· Primary-only feedback eliminates opto-isolator and many components
· Emitter Drive of NPN for Safe High Voltage Operation
· 0.3W Standby Power
· SoftEMITM for lowest EMI
· Very low line/load regulation
· Programmable Current Limit
· Short-circuit Foldback Current Limit
· Audible Noise Elimination
· Fast Response Current Mode PWM
· Tiny SOT23-6 package
· 65kHz or 100kHz Switching Frequency

GENERAL Description

AC/DC off-line power supply controller, emitter drive, primary feedback, and build-in SoftEMITM  technology, optimized for the lowest cost total solution with several patented technology by ACTIVE-SEMI to achieve high performance Constant Voltage control and Constant Current control.
APPLICATIONS

Battery Chargers
Power Adaptors
Standby Power Supplies
Appliances
Universal Off-line Power Supplies
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ORDERING INFORMATION

	DEVICE
	FREQUENCY
	PACKAGE
	PINS

	ACT34A
	65kHz
	SOT23-6
	6

	ACT34B
	100kHz
	SOT23-6
	6


PIN configuration

Top View



Pin Description
	Pin NUMBER
	Pin Name
	Pin Description

	1
	SW
	Swich Ouput. Connect this pin to the emitter of the power MOSFET.

	2
	VDD
	Supply Pin. Bypass this pin with a low ESR capacitor.

	3
	FB
	Feedback Pin. The voltage at this pin is regulated to 1.28V.

	4
	GND
	Ground.

	5
	ISET
	Current Set Pin. Set the current limit with the current flow from this pin.

	6
	COMP
	Compensation Pin.


Absolute Maximum Ratings

(Note: Do not exceed these limits to prevent damage to the device. Exposure to absolute maximum rating conditions for long periods may affect device reliability.)

	parameter
	value
	unit

	VDD Supply Voltage
	-0.3 to 16.5
	V

	VDD Current
	30
	mA

	ISET, FB Voltage
	-0.3 to 6
	V

	SW Voltage
	-0.3 to 18
	V

	Continuous SW Current
	Internally limited
	A

	Maximum Power Dissipation
	TBD
	W

	Junction to Ambient Thermal Resistance (JA)
	TBD
	°C/W

	Operating Junction Temperature
	-40 to 150
	°C

	Storage Temperature
	-55 to 150
	°C


Electrical Characteristics
(VVDD = 12V, TJ = 25C unless otherwise specified)

	parameter
	symbol
	TEST CONDITIONS
	Min
	TYP
	MAX
	unit

	VDD Turn-On Voltage
	VDDON
	Rising edge
	
	13.6
	
	V

	VDD Turn-Off Voltage
	VDDOFF
	Rising edge
	
	11.8
	
	V

	Hysteresis
	
	
	
	1.8
	
	V

	VDD Clamp Voltage
	VDDCLAMP
	IVDD = 25mA
	
	16
	
	V

	Operation Current
	IDD
	VDD = 14V
	
	1
	1.5
	mA

	Quiescent Current 
	IQ
	VDD = VDDON – 1V
	
	37
	
	uA

	Switching Frequency
	fSW
	VFB = 1.25
	ACT34A
	50
	65
	85
	kHz

	
	
	
	ACT34B
	85
	100
	125
	

	Short Frequency
	fSC
	VFB = 0V
	
	12
	
	kHz

	Standby Frequency
	fSB
	VFB = 1.5V
	
	8.8
	
	kHz

	FB Feedback Voltage
	VFB
	
	-2%
	1.25
	+2%
	V

	Maximum Duty Cycle
	DMAX
	ISW = 10mA
	67
	75
	83
	%

	Minimum Duty Cycle
	DMIN
	ISW = 100mA
	
	3.5
	
	%

	Current Limit
	ILIM
	RISET = 10k
	
	200
	
	mA

	Current Limit Foldback Voltage
	VFOLD
	
	
	0.32
	
	V

	Switch On-Resistance
	RSW
	ISW = 0.05A
	
	1.8
	
	Ω

	SW Rise Time
	
	1nF load, 15 pull-up
	
	30
	
	ns

	SW Fall Time
	
	1nF load, 15 pull-up
	
	20
	
	ns

	SW Switch Off Current
	
	Switch in off-state, VSW = 13V
	
	1
	10
	A
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OPERATION

ACT34US is a novel off-line power supply controller based on emitter drive PWM operation. When controller is in the constant voltage operation, it uses a constant frequency, current mode scheme to provide excellent line and load regulation (refer to the block diagram).But the feedback voltage is extracted from the auxiliary voltage by sample-hole method based on the following theory. When controller is in the constant current operation, it uses a variable frequency, programmable current limit and base current compensation scheme to control output current.

1) Constant Voltage Control - Sampling Method

       See figure below.

2) Constant Current Control

  In DCM operation, the input power of the controller is 

0.5*Lm*Ipeak*Ipeak*f

         lm, inductance of primary side;


  Ipeak, peak current of primary side;


  F, switching frequency.

ACT34US control the switching frequency by output voltage, then the output power of the controller is vout * Iout, and f = k*vout, and the constant current can be obtained,

      Iout = 0.5*Lm*Ipeak*Ipeak*k*η

  η, efficiency from input power to output power.



3) Soft-EMI feature

  Frequency dither , the switching frequency modulated by a low frequency 1k or so. This operation will help EMI design a lot; further more, the switching rate will also modulate, it will improve EMI feature. 

4) Protection Feature

         Built-in Vcc clamp circuit, the clamp has a high precision of 16.5V and 20mA current limited.


 Over Voltage Protection, if FB is higher than 1.29, the frequency will decrease to about 10Khz.
PACKAGE OUTLINE

SOT23-6 PACKAGE OUTLINE AND DIMENSIONS

     














































































































































































































































































Figure 1. Typical Application Circuit








Active-Semi, Inc. reserves the right to modify the circuitry or specifications without notice. Users should evaluate each product to make sure that it is suitable for their applications. Active-Semi products are not intended or authorized for use as critical components in life-support devices or systems. Active-Semi, Inc. does not assume any liability arising out of the use of any product or circuit described in this datasheet, nor does it convey any patent license.


Active-Semi and its logo are trademarks of Active-Semi, Inc. For more information on this and other products, contact sales@active-semi.com or visit www.active-semi.com. For other inquiries, please send to:


44081 Old Warm Springs Blvd, Fremont, California 94538, USA
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Figure 2. Functional Block Diagram
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Discontinuous conduction: 300ns before large negative dV/dt.


VAUX = NAUX/NSEC*VSEC=NAUX/NSEC*(VOUT+VFSchottky).





In discontinuous conduction, ISWbottom=0. If we set regulation so that VAUX= VFB*(R1/R2+1), then





VOUT=[VFB*(R1/R2+1)*NSEC/NAUX-VFSchottky] with very little load regulation. The load regulation comes from VFSchottky's being smaller because of smaller current. So we want to sample VSEC before ISEC drops too close to zero.
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