
 

 
 

 Current Mode PWM Control

 DESCRIPTION

The HT3846A IC  provides all of  the necessary features to   implement

fixed frequency, current mode control schemes while maintaining   

minimum external parts count. The  superior performance of   this

technique can be measured in improved line regulation,  enhanced

load response characteristics,  and a  simpler,   easier-to-design

control loop. Topological advantages include   inherent

pulse-by-pulse current limiting capability,  automatic  symmetry

correction for push-pull  converters,  and the ability to parallel " power modulest ' while

maintaining equal current  sharing.

Other features include fully latched operation, double pulse suppression,  deadline adjust

capability,  and a   ± 1 %  trimmed bandgap reference. 

 

 

FEATURES

• Automatic Feed Foward Compensation

• Programmalbe Pulse- by- Pluse Current

• Automatic Symmetry Correction in Push-pull 

Configuration

• Enhanced Load Response Characteristics

• Parallel Operation Capability for Modular Power 

Systems

• Differential Current Sense Amplifier with Wide 

Common Mode Range

• Double Pulse Suppression

• 500mA (Peak) Totem- pole Outputs

• 1% Bandgap Reference

• Under-voltage Lockout

• Soft Start Capability

• Shutdown Terminal

• 500 kHZ Operation
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HT3846ANZ: DIP16-300-2.54

HT3846ARWZ:WSOP16-300-1.27



 

 

 

BLOCK DIAGRAM 

 

 

 

 

 

PIN CONNECTION PIN DESCRIPTION  
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ABSOLUTE MAXIMUM RATINGS * 
 

Characteristic   Limit  Unit  

Supply voltage(pin 15 ) 40  V 

Collector supply voltage(pin  13)  40  V 

Output current,source or sink(pins 11,14 ) 500  m A 

Analog inputs(pins 3 ,4, 5 ,6, 16)  -0.3 ～ +VIN  V 

Reference output current(pin  2)  -30  m A 

Sync output current(pin  10)  -5  m A 

Error amplifier output current(pin  7)  -5  mA  

Soft start sink current( pin 1)  50  m A 

Oscillator charging current(pin  9)  5 m A 

 

Power dissipation  
Ta=25 ℃ 1000  mW  

Tc=25 ℃ 2000  mW  

Storage temperature  range  -65 ～ +150  ℃ 

Lead temperature (soldering, 10 seconds)  300  ℃ 

Note 1. AIl voltages are with respect to Ground, Pin 13 . Currents are positive into, 

negative out of  the speflcied terminal. Consult Packaging Section of  Databook   for 

thermal lhitafbns and considerations of packages. Pin numbers refer to DIL and 

SOlC packages only.  

 

ELECTRICAL CHARACTERISTICS:  

(Unless otherwise slated, these specifications apply for 0°C to + 70° C VIN = 15V , RT =10 k, 

CT = 4.7nF, TA =TJ .)  

 

Characteristic  Test conditions  Min.  Typ.  Max  Unit  

Reference Section  

Output voltage  TJ =25 ℃ ,IO=1 mA 5.00  5.10  5.20  V 

Line regulation  VIN =8V to 40V   5 20  m V 

Load regulation IL =1 m A to 10m A  3 15  m V 

Temperature  stability  Over operating range *2   0.4   m V/°C  

Total output variation Line,load and temperature  *2  4.95   5.25  V 

Output noise voltage 10Hz≤ f≤ 10kHz, TJ=25 ℃ *2   100   µ V 

Long term stability  TJ =25 ℃ ,1000 Hrs *2   5  m V 

Short circuit output  current  VREF =0V  -10  -45  m A 
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Continues:   
 

Characteristic  Test conditions  Min.  Typ.  Max  Unit  

Oscillator Section  

Initial accuracy  TJ =25 ℃ 39  43  47  kHz  

Voltage stability  VIN =8V to 40V   -1  2 % 

Temperature  stability  Over operating range *2   -1   % 

Sync output high  level  3.9  4.35   V 

Sync output low  level    2.3  2.5  V 

Sync input high  level  Pin 8= 0V  3.9    V 

Sync input low  level Pin 8= 0V    2.5  V 

Sync input current  Sync voltage=3.9V,Pin 8=0V   1.3  1.5  m A 

Error Amp Section  

Input offset voltage    0.5  10  m V 

Input bias current    -0.6  -2  µ A 

Input offset current    40  250  nA  

Common mode range  VIN =8V to 40V  0  VIN-2 V 

Open loop voltage  gain Δ Vo=1.2V to 3V, VCM =2V  80  105   dB  

Unity gain bandwidth  TJ =25 ℃ * 2 0.7  1.0   MHz  

CMRR  VCM =0V to 38V, VIN =40V  75  100   dB  

PSRR  VIN =8V to 40V  80  105   dB  

Output sink current  
VID =-15 m V to -5V, 

VPIN7 =1.2V  
2 6 

 
m A 

Output source current  VID =15 m V to 5V, VPIN7 =2.5V  -0.4  -0.5   mA  

High level output  voltage   

RL =(Pin 7) 15k Ω 
4.3  4.6   V 

Low level output  voltage   0.7  1 V 

Current Sense Amplifier  Section  

Amplifier gain  VPIN3 =0V, Pin 1  open * 3 ,4  2.5  2.75  3.0  V 

Maximum differential  input 

signal (VPI N4 -VPI N 3 ) 

Pin 1  open * 3 

RL =(Pin 7) 15k Ω 
1.1  1.2  

 
V 

Input offset voltage  VPIN1 =0.5V, Pin7 open * 3  5 25  m V 

CMRR  VCM =1V to 12V  60  83   dB  

PSRR  VIN =8V to 40V  60  84   dB  

Input bias current  VPIN1 =0.5V, Pin7 open * 3  -2.5  -10  µ A 

Input offset current  VPIN1 =0.5V, Pin7 open * 3  0.08  1 µ A 

Input common mode  range   0  VIN-3 V 

Delay to outputs TJ =25 ℃ * 2  200  500  ns  

HT3846A

Rev. 00 



 

 

 
 

Continues:
 

Characteristic  Test conditions  Min.  Typ.  Max  Unit  

Current Limit Adjust  Section  

Current limit offset  
VPIN3 =0V, VPIN4 =0V,Pin 7 

open *3  
0.45  0.5  0.55  V 

Input bias current  VPIN5 = VREF ,  VPI N 6 =0V   -10  -30  µ A 

Shutdown Terminal Section  

Threshold voltage   250  350  400  m V 

Input voltage range  0  VIN  V 

Minimum latching current  

(IPI N1 ) 
*6  3.0  1.5  

 
m A 

Shutdown Terminal Section  (cont.)  

Maximum non-latching  

current (IPIN1 ) 
*7  

 
1.5  0.8  m A 

Delay to outputs TJ =25 ℃ * 2  300  600  ns  

Output Section  

Collector-emitter  voltage   40    V 

Collector leakage current  Vc=40V * 5   200  µ A 

 

Output low level 
ISIN K =20 m A  0.1  0.4  V 

ISIN K =100 m A  0.4  2.1  V 

 

Output high level  
ISOURC E =20 mA 13  13.5   V 

ISOURC E =100m A 12  13.5   V 

Rise time CL =1nF, TJ=25 ℃ *2   50  300  ns  

Fall time CL =1nF, TJ=25 ℃ *2   50  300  ns  

Under-Voltage Lockout Section  

Start-up threshold   7.7  8.0  V 

Threshold hysteresis    0.75   V 

Total Standby Current  

Supply current    17  21  m A 

*2. These parameters,  although ensured over the recommended operating conditions, are not 

100% tested in  production. 

*3. Parameter measured at trip point of  latch with VPIN 5  =  VREF ;  VPIN  6  =    0V  

*4. Amplifier gain defined as:  ;  VPIN 4  =0  to   1.0V  

*5. Applies to  HT3846A only due to polarity of    outputs  

*6. Current into Pin1 ensured to  latch circuit in  shutdown   state.  

*7. Current into Pin1 ensured not to  latch circuit in  shutdown   state.  
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APPLICATION DATA  

Oscillator Circuit  
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Pulse by  Pulse Current Limiting  
 

 

Soft Start and Shutdown/Restart  Function  
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Current Sense Amp  Connection  
 

 

 

 

Parallel Operation  
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DIP16: plastic dual in-line package; 16 leads (300 mil) 
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WSOP16: plastic small outline package; 16 leads; body width 7.5 mm 
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