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35A Highly Integrated SupIRBuck® 
Single-Input Voltage, Synchronous 

Buck Regulator 

FEATURES 
 

¶ Single 5V to 21V application 

¶ Wide Input Voltage Range from 1.5V to 21V with 
external Vcc 

¶ Output Voltage Range: 0.6V to 0.86*PVin 

¶ 0.5% accurate Reference Voltage 

¶ Enhanced line/load regulation with Feed-Forward 

¶ Programmable Switching Frequency up to 
1.5MHz 

¶ Internal Digital Soft-Start 

¶ Enable input with Voltage Monitoring Capability 

¶ Remote Sense Amplifier with True Differential 
Voltage Sensing  

¶ Thermally compensated current limit and Hiccup 
Mode Over Current Protection 

¶ Smart LDO to enhance efficiency  

¶ Vp for tracking applications and sequencing 

¶ Vref is available externally to enable margining 

¶ External synchronization with Smooth Clocking 

¶ Dedicated output voltage sensing for power good 
indication and overvoltage protection which 
remains active even when Enable is low. 

¶ Enhanced Pre-Bias Start up 

¶ Body Braking to improve transient 

¶ Integrated MOSFET drivers and Bootstrap diode  

¶ Thermal Shut Down 

¶ Post Package trimmed rising edge dead-time 

¶ Programmable Power Good Output with tracking  

¶ Small Size 5mm x 7mm PQFN 

¶ Operating Junction Temp: -40
o
C<Tj<125

o
C 

¶ Lead-free, Halogen-free and RoHS Compliant 

DESCRIPTION 
 

The IR3846 SupIRBuck
® 

is an easy-to-use, fully 

integrated and highly efficient DC/DC regulator. The 

onboard PWM controller and MOSFETs make IR3846 

a space-efficient solution, providing accurate power 

delivery for low output voltage and high current 

applications. 

IR3846 is a versatile regulator which offers 

programmability of switching frequency and current 

limit while operating in wide input and output voltage 

range. 

The switching frequency is programmable from 300 

kHz to 1.5MHz for an optimum solution.  

It also features important protection functions, such as  

Over Voltage Protection (OVP), Pre-Bias startup, 

hiccup current limit and thermal shutdown to give 

required system level security in the event of fault 

conditions. 

 

APPLICATIONS 
 

¶ Netcom Applications 

¶ Embedded Telecom Systems 

¶ Server Application 

¶ Distributed Point of Load Power Architectures 

¶ Storage Applications 

 

 

 

ORDERING INFORMATION 

Base Part 

Number 
Package Type 

Standard Pack Orderable Part 

Number Form Quantity 

IR3846 PQFN 5mm x 7mm Tape and Reel 4000 IR3846MTRPBF 

IR3846

PBF
TR
M

Lead Free
Tape and Reel
Package Type
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BASIC APPLICATION 
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Figure 1: IR3846 Basic Application Circuit 

 

 
Figure 2: Efficiency [Vin=12V, Fsw=600kHz] 

 
 

 

PIN DIAGRAM 
5mm X 7mm POWER QFN 
Top View  
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FUNCTIONAL BLOCK DIAGRAM 
 

Comp

Vp

Vref

FB

Smart 
LDO

Vin

LGnd
DCM

VCC

UVcc

Enable UVEN CONTROL
LOGIC

Rt/Sync PGD

OVER CURRENT

DRIVER

+

BODY 

BREAKING

CONTROL

HDin

LDin

HDrv

LDrv

DIGITAL
SOFT
START SSOK

UVEN

Vsns

OC

FAULT

Intl_SS

FAULT

Boot

PVin

SW

PGnd

OV

THERMAL
SHUTDOWN

FAULT
CONTROL

TSD

UVcc
OC

+

+

+

-

E/A

OVER 
VOLTAGE

POR

PORUVcc

ZERO CROSSING 
COMPARATOR

ZC

POR

POR

Vp

Vref

PVin

POR

OCset

RSo

RS+

RS-

VCC

-

+

0.6V

POR

CLK

Vp

VREF

FB

FB

DCM

VREF

S_Ctrl

VCC

100K

 

Figure 3: IR3846 Simplified Block Diagram
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PIN DESCRIPTIONS 
 

PIN # PIN NAME PIN DESCRIPTION 

1 PVin 
Input voltage for power stage. Bypass capacitors between PVin and 
PGND should be connected very close to this pin and PGND; also forms 
input to feedforward block 

2, 3, 22, 23, 26 NC No Connect 

4 Boot Supply voltage for high side driver 

5 Enable Enable pin to turning on and off the IC. 

6 Rt/Sync 
Use an external resistor from this pin to LGND to set the switching 
frequency, very close to the pin. This pin can also be used for external 
synchronization. 

7 OCset 
Current limit setpoint. This pin allows the trip point to be set to one of 
three possible settings by either floating, tying to VCC or tying to PGnd. 

8 Vsns Sense pin for OVP and PGood 

9 FB 

Inverting input to the error amplifier. This pin is connected directly to the 
output of the regulator or to the output of the remote sense amplifier, via 
resistor divider to set the output voltage and provide feedback to the 
error amplifier. 

10 COMP 
Output of error amplifier. An external resistor and capacitor network is 
typically connected from this pin to FB to provide loop compensation. 

11 RSo Remote Sense Amplifier Output 

12, 25 PGND 
Power ground. This pin should be connected to the systemôs power 
ground plane. Bypass capacitors between PVin and PGND should be 
connected very close to PVIN pin (pin 1) and this pin. 

13 LGND Signal ground for internal reference and control circuitry. 

14 S_Ctrl 
Soft start/stop control. A high logic input enables the device to go into the 
internal soft start; a low logic input enables the output soft discharged. 
Pin is internally pulled high when this function is not used. 

15 RS- Remote Sense Amplifier input. Connect to ground at the load. 

16 RS+ Remote Sense Amplifier input. Connect to output at the load. 

17 Vref 
External reference voltage can be used for margining operation. A 
capacitor between 100pF and 180pF should be connected between this 
pin and LGnd. Tie to LGnd for tracking function. 

18 Vp 
Used for voltage sequencing and tracking. Leave open if sequencing or 
tracking is not needed, ensuring that there is no capacitor on the pin. 

19 PGD 
Power Good status pin. Output is open drain. Connect a pull up resistor 
from this pin to VCC. 

20 Vin Input Voltage for LDO. 

21 VCC/LDO_out 
Bias Voltage for IC and driver section, output of LDO. Add a minimum of 
4.7uF bypass cap from this pin to PGnd. 

24 SW Switch node. This pin is connected to the output inductor. 
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ABSOLUTE MAXIMUM RATINGS 

 

Stresses beyond those listed under ñAbsolute Maximum Ratingsò may cause permanent damage to the device. 

These are stress ratings only and functional operation of the device at these or any other conditions beyond those 

indicated in the operational sections of the specifications are not implied. 

PVin -0.3V to 25V 

Vin -0.3V to 25V 

VCC -0.3V to 8V (Note 1) 

SW -0.3V to 25V (DC), -4V to 25V (AC, 100ns) 

BOOT -0.3V to 33V 

BOOT to SW -0.3V to VCC + 0.3V  (Note 2) 

Input/Output pins  -0.3V to 3.9V  

RS+, RS-, RSo, PGD, Enable, OCset, S_Ctrl -0.3V to 8V (Note 1) 

PGND to LGND,  RS- to LGND -0.3V to + 0.3V 

Junction Temperature Range -40°C to 150°C 

Storage Temperature Range -55°C to 150°C 

ESD  

Machine Model Class A 

Human Body Model Class 1C 

Charged Device Model Class III 

Moisture Sensitivity level JEDEC Level 2 @ 260°C 

RoHS Compliant Yes 

 

Note:  

1. VCC must not exceed 7.5V for Junction Temperature between -10°C and -40°C. 

2. Must not exceed 8V. 

 

THERMAL INFORMATION  

Thermal Resistance, Junction to Case (ɗJC_TOP) 30 °C/W 

Thermal Resistance, Junction to PCB (ɗJB)  2.71 °C/W 

Thermal Resistance, Junction to Ambient  (ɗJA) (Note 3) 14.3 °C/W 

 
Note: 

3. Thermal resistance (ɗJA) is measured with components mounted on a high effective thermal conductivity 
test board in free air. 
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ELECTRICAL SPECIFICATIONS 
 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL DEFINITION MIN MAX UNIT 

PVin Input Bus  Voltage * 1.5 21 

V 

Vin Supply Voltage  5.0 21 

VCC Supply Voltage ** 4.5 7.5 

Boot to SW Supply Voltage 4.5 7.5 

VO Output Voltage 0.6 0.86 PVin 

IO Output Current 0 ±35 A 

Fs Switching Frequency 300 1500 kHz 

TJ Junction Temperature -40 125 °C 

*  SW node must not exceed 25V 
**  When VCC is connected to an externally regulated supply, also connect Vin. 
 
 
 
 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, these specification apply over, 1.5V < PVin < 21V, 4.5V< VCC < 7.5V, 0
o
C < TJ < 

125
o
C.  

Typical values are specified at TA = 25
o
C. 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT 

Power Loss 

Power Loss PLOSS 

Vin = PVin = 12V,  VO = 
1.2V, IO = 35A, Fs = 
600kHz, L=0.250uH, 
TA = 25°C, Note 4 

  5.3   W 

MOSFET Rds(on) 

Top Switch Rds(on)_Top 

 VBoot ï VSW = 6.8V,  

ID = 35A, Without Cu 
Clip, Tj = 25°C 

  3.1 4 

mÝ 

Bottom Switch Rds(on)_Bot 

VCC =6.8V, ID = 35A, 
With Cu Clip,  

Tj = 25°C 

 1.27 1.64 

Reference Voltage 

Feedback Voltage VFB     0.6   V 

Accuracy  

Vref=0.6V, 

0°C < Tj < 105°C 
-0.5   +0.5 

% 
Vref=0.6V,  

-40°C < Tj < 125°C 
-1.0  +1.0 

Sink Current Isink_Vref Vref=0.7V 12.7 16.0 19.3 
µA 

Source Current Isrc_Vref Vref=0.5V 12.7 16.0 19.3 

Vref Comparator Threshold Vref_disable 
Vref Pin connected 
externally 

  0.15 V 
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT 

Vref_enable  0.4   V 

Supply Current 

Vin Supply Current 
(Standby) Iin(Standby) 

Vin=21V, Enable low, 
No Switching 

  300 425 µA 

Vin Supply Current (Dyn) 
Iin(Dyn) 

Vin=21V, Enable high,  

Fs = 600kHz 
     40 mA 

VCC  Supply Current 
(Standby) Icc(Standby) 

Enable low, VCC=7V, 
No Switching 

  300 425 µA 

VCC Supply Current (Dyn) 
Icc(Dyn) 

Enable high, VCC=7V,  

Fs = 600kHz 
     40 mA 

Under Voltage Lockout 

VCCïStartïThreshold VCC_UVLO_Start VCC Rising Trip Level 4.0 4.2 4.4 
V 

VCCïStopïThreshold VCC_UVLO_Stop VCC Falling Trip Level 3.7 3.9 4.2 

EnableïStartïThreshold  Enable_UVLO_Start Supply ramping up 1.14 1.2 1.36 
V 

EnableïStopïThreshold  Enable_UVLO_Stop Supply ramping down 0.9 1.0 1.06 

Enable leakage current Ien Enable=3.3V   1 µA 

Oscillator 

Rt Voltage      1   V 

Frequency Range FS 

Rt=80.6k 270 300 330 

kHz  Rt=39.2k 540 600 660 

Rt=15k 1350 1500 1650 

Ramp Amplitude Vramp 

PVin=6.8V, PVin(max) 
slew rate=1V/us,  

Note 4 

 1.02  

Vp-p 

PVin=12V, PVin(max) 
slew rate=1V/us,  

Note 4 

 1.8  

PVin=16V, PVin(max) 
slew rate=1V/us,  

Note 4 

 2.4  

Ramp Offset Ramp (os) Note 4  0.16   V 

Min Pulse Width Tmin (ctrl) Note 4   50 ns 

Fixed Off Time  Note 4  200 230 ns 

Max Duty Cycle Dmax Fs=300kHz, 
PVin=Vin=12V 

86   % 

Sync Frequency Range  Note 4 270  1650 kHz 

Sync Pulse Duration   100 200  ns 

Sync Level Threshold 
High  3   

V 
Low    0.6 
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT 

 

 

Error Amplifier 

Input Offset Voltage 
Vos_Vref 

VFb ï Vref, Vref = 
0.6V 

-1.5  +1.5 
% 

Vref 

Vos_Vp VFb ï Vp, Vp = 0.6V -1.5  +1.5 %Vp 

Input Bias Current IFb(E/A)   -0.5   +0.5 µA 

Input Bias Current IVp(E/A)   0   4 µA 

Sink Current Isink(E/A)   0.4 0.85 1.2 mA 

Source Current Isource(E/A)   4 7.5 11 mA 

Slew Rate SR Note 4 7 12 20 V/µs 

Gain-Bandwidth Product GBWP Note 4 20 30 40 MHz 

DC Gain Gain Note 4 100 110 120 dB 

Maximum Output 
Voltage  

Vmax(E/A) 
 

1.7 2 2.3 V 

Minimum Output Voltage Vmin(E/A)    100 mV 

Common Mode Voltage Vcm_Vp Note 4 0  1.2 V 

Margining Range Vmarg_Vref Note 4 0.4  1.2 V 

Remote Sense Differential Amplifier   

Unity Gain Bandwidth BW_RS Note 4 3 6.4 9 MHz 

DC Gain Gain_RS Note 4  110  dB 

Offset Voltage Offset_RS 

Vref=0.6V,  

0°C < Tj < 85°C 
-1.5 0 1.5 mV 

Vref=0.6V, 

-40°C < Tj < 125°C 
-2  2 mV 

Source Current Isource_RS  3 13 20 mA 

Sink Current Isink_RS   0.4 1 2 mA 

Slew Rate Slew_RS Note 4, Cload = 100pF 2 4 8 V/µs 

RS+ input impedance Rin_RS+   45 63 85 kohm 

RS- input impedance Rin_RS- Note 4  63  kohm 

Maximum Voltage Vmax_RS V(VCC) ï V(RSo) 0.5 1 1.5 V 

Minimum Voltage Min_RS   50  mV 

Internal Digital Soft Start 

Soft Start Clock Clk_SS Note 4 180 200 220 kHz 

Soft Start Ramp Rate Ramp(SS_Start) Note 4 0.3 0.4 0.5 
mV / 
µs 

S_CTRL Threshold High  2.4   V 



  

 

IR3846 

 

9  Rev 3.5  Feb 05, 2016  

 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT 

Low    0.6 V 

Bootstrap Diode 

Forward Voltage  I(Boot) = 30mA 360 520 960 mV 

Switch Node 

SW Leakage Current lsw 

SW = 0V, Enable = 0V    

1 µA SW = 0V, Enable = 
HIGH,   Vp=0 V 

  

Internal Regulator (VCC/LDO) 

Output Voltage VCC 

Vin(min) = 7.2V, Io=0-
30mA, Cload = 2.2uF, 
DCM=0 

6.3 6.8 7.1 

V 
Vin(min) = 7.2V, Io=0-
30mA, Cload = 2.2uF, 
DCM=1 

4 4.4 4.8 

VCC dropout VCC_drop 
Vin = 7V,  Io=70 mA,  
Cload = 2.2uF 

   0.7  V 

Short Circuit Current Ishort Note 4  70  mA 

Zero-crossing 
Comparator Delay 

Tdly_zc  
 256 / 

Fs 
 

s 

Zero-crossing 
Comparator Offset 

Vos_zc Note 4 
 

0 
 

mV 

Body Braking 

BB Threshold BB_threshold 
Fb > Vref, Sw duty 
cycle, Note 3 

  0   % 

FAULTS 

Power Good 

Power Good Low Upper  
Threshold 

VPG_low(upper) 

Vsns Rising,  

0.4V < Vref < 1.2V 
115 120 125 % Vref 

Vsns Rising,  

Vref < 0.1V 
115 120 125 % Vp 

Power Good Low Upper 
Threshold Falling delay 

VPG_low(upper)_Dly 
Vsns > 
VPG_low(upper) 

1.5 2.5 3.5 µs 

Power Good High Lower  
Threshold 

VPG_high(lower) 

Vsns Rising,  

0.4V < Vref < 1.2V 
 95  % Vref 

Vsns Rising,  

Vref < 0.1V 
 95  % Vp 

Power Good High Lower 
Threshold Rising Delay 

VPG_high(lower)_Dly Vsns rising   1.28   ms 

Power Good Low Lower  
Threshold 

VPG_low(lower) 

Vsns falling,  

0.4V < Vref < 1.2V 
 90  % Vref 

Vsns falling,   90  %Vp 
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT 

0.1V < Vref  

Power Good Low Lower 
Threshold Falling delay 

VPG_low(lower)_Dly 
Vsns < 
VPG_low(lower) 

101 150 199 µs 

PGood Voltage Low PG (voltage)  IPGood = -5mA     0.5 V 

Tracker Comparator 
Upper Threshold 

VPG(tracker_upper) Vp Rising, Vref < 0.1V 
  

0.4  V 

Tracker Comparator 
Lower Threshold 

VPG(tracker_lower) Vp Falling, Vref < 0.1V 
  

0.3  V 

Tracker Comparator 
Delay 

Tdelay(tracker) Vp Rising, Vref < 0.1V 
  

1.28  ms 

Over Voltage Protection (OVP)  

OVP Trip Threshold OVP (trip) 

Vsns Rising,  

0.45V < Vref < 1.2V 
115 120 125 % Vref 

Vsns Rising,  

Vref < 0.1V 
115 120 125 % Vp 

OVP Fault Prop Delay OVP (delay) Vsns rising 1.5 2.5 3.5 µs 

Over-Current Protection 

OC Trip Current ITRIP 

OCSet=VCC, VCC = 
6.8V, TJ = 25°C 

41 44.4 48 A 

OCSet=floating, VCC 
= 6.8V, TJ = 25°C 

32 35 38 A 

OCSet=PGnd, VCC 
=6.8V, TJ = 25°C 

24 26.88 30 A 

Hiccup blanking time Tblk_Hiccup Note 4   20.48   ms 

Thermal Shutdown 

Thermal Shutdown   Note 4  145   °C 

Hysteresis   Note 4  20   °C 

   
Notes:  
4. Guaranteed by design but not tested in production.  
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TYPICAL EFFICIENCY AND POWER LOSS CURVES 
 
PVin = Vin = 12V, VCC = Internal LDO, Io=0-35A, Fs= 600kHz, Room Temperature, LFM=200.  Note that the 
losses of the inductor, input and output capacitors are also considered in the efficiency and power loss curves.  
The table below shows the indicator used for each of the output voltages in the efficiency measurement.  
 

VOUT (V) LOUT (uH) P/N DCR (mɋ) 

1.2 0.25 744309025 (Wurth Electronik) 0.165 

1.8 0.33 744309033 (Wurth Electronik) 0.165 

3.3 0.33 744309033 (Wurth Electronik) 0.165 

5.0 0.33 744309033 (Wurth Electronik) 0.165 
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TYPICAL EFFICIENCY AND POWER LOSS CURVES 
 
PVin = 12V, Vin = VCC = 5V, Io=0-35A, Fs= 600kHz, Room Temperature, LFM=200.  Note that the losses of the 
inductor, input and output capacitors are also considered in the efficiency and power loss curves.  The table 
below shows the indicator used for each of the output voltages in the efficiency measurement. 
 

VOUT (V) LOUT (uH) P/N DCR (mɋ) 

1.2 0.25 744309025 (Wurth Electronik) 0.165 

1.8 0.33 744309033 (Wurth Electronik) 0.165 

3.3 0.33 744309033 (Wurth Electronik) 0.165 

5.0 0.33 744309033 (Wurth Electronik) 0.165 
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TYPICAL EFFICIENCY AND POWER LOSS CURVES 
 
PVin = Vin = VCC = 5V, Io=0-35A, Fs= 600kHz, Room Temperature, LFM=200.  Note that the losses of the 
inductor, input and output capacitors are also considered in the efficiency and power loss curves.  The table 
below shows the indicator used for each of the output voltages in the efficiency measurement.   
 

VOUT (V) LOUT (uH) P/N DCR (mɋ) 

1.0 0.19  SL40307A-R19KHF (ITG) 0.200 

1.2 0.19  SL40307A-R19KHF (ITG) 0.200 
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THERMAL DERATING CURVES 
Measurements are done on IR3846 Evaluation board.  PCB is a 6 layer board with 2 oz copper and FR4 material. 

Vin=PVin=12V, Vout =1.2V, VCC=internal LDO (6.8V), Fs = 600kHz 

 

Vin=PVin=12V, Vout =3.3V, VCC=internal LDO (6.8V), Fs = 600kHz 

 

Note: International Rectifier Corporation specifies current rating of SupIRBuck devices conservatively.  The 

continuous current load capability might be higher than the rating of the device if input voltage is 12V typical and 

switching frequency is below 600kHz.  However, the maximum current is limited by the internal current limit and 

designers need to consider enough guard bands between load current and minimum current limit to guarantee 

that the device does not trip at steady state condition. 
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MOSFET RDSON VARIATION OVER TEMPERATURE 
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TYPICAL OPERATING CHARACTERISTICS (-40°C to +125°C) 

 

 
 

 
 

 
 

 

 
 

 
 

 



  

 

IR3846 

 

17  Rev 3.5  Feb 05, 2016  

 

 

 

TYPICAL OPERATING CHARACTERISTICS (-40°C to +125°C) 
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TYPICAL OPERATING CHARACTERISTICS (-40°C to +125°C) 
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