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PWM CONTROLLER 

 DESCRIPTION 

Featured Device, UTC US321S, is a PWM controller with 
innovative technology. The controller can work in high voltage with 
a high voltage MOS in PCB. 

UTC US321S provides several protection features. It includes a 
cycle-by-cycle current limit to the power switch; output over-voltage
protection; VDD UVLO protection. 
 

 FEATURES 

* Integrated 650V HV start-up circuit 
* Low standby power dissipation 
* Under-voltage lockout (UVLO) with hysteresis 
* Provides complete protection functions 

Cycle　 -by-cycle current limit 
　Output over-voltage Protection 
　 

SOP-8

 ORDERING INFORMATION 

Ordering Number 
Package Packing 

Lead Free Halogen Free 

US321SL-S08-R US321SG-S08-R SOP-8 Tape Reel 

 

 

 MARKING 
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 PIN CONFIGURATION 
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 PIN DESCRIPTION 

PIN NO. PIN NAME
I/O 

(Note 1) 
DESCRIPTION 

1 VCC VDD Power supply 

2 VB GND Power ground 

3, 7 HO NC No connection 

4 VS FB Output feedback 

5 HIN CS Sensed current of power mos 

6 LIN GATE Gate driver for power mos 

8 COM HV HV input 

Note: I=Input, O=Output 

 BLOCK DIAGRAM 
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 ABSOLUTE MAXIMUM RATING 

PARAMETER SYMBOL RATINGS UNIT 

HV Pin Voltage HV -0.3 ~ 650 V 

VDD Pin Voltage VDD 30 V 

FB, CS, GATE Pin Voltage  -0.3 ~ 7 V 

Maximum Operating Junction Temperature TJ +150 °C 

Storage Temperature TSTG -55 ~ +150 °C 

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.   

Absolute maximum ratings are stress ratings only and functional device operation is not implied. 

 RECOMMENDED OPERATING RANGE 

PARAMETER SYMBOL RATINGS UNIT 

Switch Frequency fSW 40 ~ 60 kHz 

Operation Ambient Temperature TA -40 ~ +85 °C 

Operating Junction Temperature TJ +125 °C 

 THERMAL DATA 

PARAMETER SYMBOL RATINGS UNIT 

Junction to Ambient θJA 165 °C/W 

Note: Not to exceed the maximum junction temperature of the IC, which relates to the operating power of the IC and 
the thermal resistance of the IC/package as above. The operation power of the IC can be calculated by PD 

=VDD_IN x IIN, where VDD_IN represents the input voltage at the VDD pin of the IC and IIN represents the current 
flow into the VDD pin of the IC. 

 ELECTRICAL CHARACTERISTICS (TA=25°C unless additional specified) 

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT

Supply Voltage  

HV Pin Current I_HV   2  mA

VDD Startup Current IVDD_ST   100 300 uA 

VDD Operation Current IVDD_OP   800  uA 

VDD Static Current IVDD_Q   200  uA 

VDD ON Voltage VDD_ON   7.5  V 

VDD off Voltage VDD_OFF   7  V 

VDD OVP Threshold VDD_OVP   28  V 

VDD Clamp Voltage VDD_CLAMP   30  V 

VDD Regulation Voltage VDD_reg1  11.8 12 12.2 V 

FB PIN 

Reference for Non-Inverting Input VFB_REF  1.97 2 2.03 V 

FB OVP Threshold VFB_OVP   2.4  V 

FB OLP Threshold VFB_OLP   1.87  V 

CS PIN 

LEB Time T_LEB   350  ns 

Peak Current Threshold V_IPK  0.5 0.55 0.6 V 

OCP Threshold V_AOCP   0.9  V 

GATE Drive Output 

Typical Minimum Off Time TOFF_MIN   16  uS 

Typical Maximum Off Time TOFF_MAX   1.4  mS

Maximum on Time TON_MAX   12  uS 

Auto-Recovery Time T_AUR   500  mS
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 FUNCTIONAL DESCRIPTION 

Refer to both the Block Diagram and a reference design circuit for the following discussions. All parameters 
mentioned below are typical values. 

Start-up Circuit 
Applying power to the input port in Figure 4, initiates the operation. VDD voltage is lower than VDD_OFF pwm logic is 

off and output voltage cannot keep at a constant value. 
    After VDD voltage is over VDD_ON normal operation starts. PWM logic is running and output voltage goes to 
pre-set value gradually. 

Output voltage Setting 
Output voltage can be set by two divided-resistors. Reference voltage in the chip is 2V. The output voltage can be 

calculated by 
VOUT=(1+RFB1/RFB2)×2+VD1. 

VD1 is forward voltage drop of a diode, 0.6V typically. 
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 TYPICAL APPLICATION CIRCUIT 

 

US321S

8

7

6

5

1

2

3

4

CVDD

L

RFB1

RFB2
RCS

HV Input

VOUT

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UTC assumes no responsibility for equipment failures that result from using products at values that 
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other 
parameters) listed in products specifications of any and all UTC products described or contained herein. 
UTC products are not designed for use in life support appliances, devices or systems where malfunction 
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in 
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to 
make changes to information published in this document, including without limitation specifications and 
product descriptions, at any time and without notice.  This document supersedes and replaces all 
information supplied prior to the publication hereof.

 


