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Pin Description 
 
 

 
 
 

Typical Application Circuit 

 

 

  
 

Fig. 1:  Application Circuit 
 

 

  

Pin # Pin Name Type Function

1 FB I
Feedback.  It is connected to center tap of resistor divider at VOUT. Once VFB drops below 660mV,

FSW
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Functional Blocks 
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Fig. 2:  Diagram of Internal Functional Blocks 
 

 

 

 

Absolute Maximum Ratings (All measurements were made at TA = 25C unless otherwise stated) 

  

 
 

 

Recommended Operating Conditions (All measurements were made at TA = 25C unless otherwise stated) 

  

 

 

  

Symbol Parameter Values Unit

VIN Continuous Supply Voltage 4 ~ 36 V

VOUT Output Voltage 0.8 ~ 0.9 x VIN V

TJ Operating Junction Temperature Range -40 ~ 125 ºC
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Electrical Characteristics 

Test Conditions [VIN = 12V; TA = 25°C] are applicable to the following measurement unless otherwise stated.   

 

Note 1: Performance are guaranteed by design hence the parameter was not subject to FT during manufacturing. 

 

 

Thermal Properties 

Test Conditions: Device mounted on FR-4 substrate, 2-layer PCB, 2oz copper, with minimum recommended cooling pad to dissipate heat   

 

 

 

Symbol Parameter Test Conditions Min. Typ. Max. Unit

ISHDN Supply Current (shut-down) VEN = 0V - - 5 μA

IQ Supply Current (quiescent) VEN = 2V; VFB = 1V - 0.4 0.6 mA

RDS(ON)-H High-side Switch ON-Resistance VBSTR-SW = 5V - 76 96 mΩ

RDS(ON)-L Low-side Switch ON-Resistance VCC = 5V - 50 70 mΩ

ILKG-SW Leakage Current at High/Low-side Switch VEN = 0V; VSW =12V - 1 μA

ILIMIT Current Limit Duty Cycle < 40% 3.2 4.5 5.5 A

fSW Oscillator Frequency VFB = 750mV 320 410 500 kHz

fFB Fold-Back for Switching Frequency VFB < 400mV 70 100 130 kHz

DCMax Maximum Duty Cycle VFB = 750mV; fSW = 410kHz 92 96 - %

tON-Min Minimum ON-time of High-side Switch - 90 - ns

fSYNC Frequency Range of External Clock 0.2 - 2.4 MHz

VFB Feedback Voltage 778 792 806 mV

VEN-Rise Threshold of EN, Rising 1.15 1.39 1.65 V

VEN-Fall Threshold of EN, Falling 1.05 1.26 1.45 V

VEN-Hys Hysteresis of EN Threshold - 130 - mV

VEN = 2V - 4.0 6.0 μA

VEN = 0V - 0.0 0.2 μA

UVLORise6.0
Symbol Parameter Package Rating Unit

RƟJA Thermal Resistance (junction-to-ambient) DFN3030-8L 55 °C/W
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Typical Performance Characteristics (Continued) 

Unless otherwise stated, the following test conditions apply: VIN = 12V; VOUT = 3.3V; L1 = 10H; TA = 25C 

Graph 8:  Steady State with IOUT = 3A                                                  Graph 9:  Start-up at IN with IOUT = 0A

VOUT/AC
10mV/div.

IL
1A/div.

VSW

5V/div.
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10V/div.
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Graph 10:  Start-up at IN with IOUT = 3A                                           Graph 11:  Shut-down at IN with IOUT = 0A 

VIN

10V/div.

VOUT

2V/div.

IL
2A/div.

VSW

5V/div.

2ms / div.

        

VIN

10V/div.

VOUT

2V/div.

IL
200mA/div.

VSW

10V/div.

50ms / div.

 
 

 
Graph 12:  Shut-down at IN with IOUT = 3A                                        Graph 13:  Start-up at EN with IOUT = 0A 
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Application Information 

Setting Output Voltage 

Generally, output voltage (VOUT) of the device is set by a resistor divider (R3 and R4 in Fig. 1) whose center tap is connected to the FB pin. The 

resistor, R3, also determines the bandwidth of the feedback loop in conjunction with the compensation capacitance behind the FB pin. Assuming R3 

of 41.2kW, the value of R4 shall be calculated using the formula shown below: 

R4 = R3 / [(VOUT / 0.792) -1] 

Indeed, the T-type Resistor Network shown in Fig. 1 is deemed more appropriate for low value of VOUT. Similar to the typical case, the sum of R1 and 

R2 determine the bandwidth of the feedback loop. The larger the aggregated value, the lower the bandwidth. To ensure loop stability, the bandwidth 

should be limited to 40kHz assuming the default switching frequency of 410kHz. The table below illustrates the recommended values for R1, R2, 

and R3: 

 

Selection of Inductor 

For most applications, the inductor connected to the SW pin shall fall between 1 ~ 10H, and carry DC current rating of at least 25% higher than the 

maximum load current. The smaller the DC resistance of the inductor, the higher the efficiency. As a guidance, the formula shown below can be 

used to estimate the inductance best fit for the application environment: 

L1 = [VOUT x (VIN - VOUT)] / (VIN x IL x fSW);  where IL is the inductor ripple current 

By default, the inductor ripple current shall be approximately 30% of the IL_Max.  Under the condition of light load (IL < 100mA), power efficiency can 

be improved with larger inductor value.  The formula shown below can be used to calculate the IL_Max: 

IL_Max = IL + (IL / 2) 

Setting UVLO Threshold for VIN 

When the voltage at the IN pin falls below 3.3V, all the internal units with the exception of the UVLO unit shall be turned OFF.  Once the voltage at 

the IN pin rises above 3.5V, all the internal units shall resume normal operation. For applications in which higher UVLO thresholds are required, an 

external resistor divider network can be connected to the IN and EN / SYNC pins as shown in Fig. 3 below: 

 

Fig. 3:  Resistor Divider for Fine-tuning UVLO Thresholds 

The UVLO thresholds can be calculated using the equations shown below.  In order to ensure that the current sunk into the EN / SYNC pin is less 

than 150mA, the value of REN-UP must be sufficiently large. 

UVLORise = VEN-Rise x [1 + REN-Rise / (500kW // REN-Fall)];  where VEN-Rise = 1.39V 

UVLOFall = VEN-Fall x [1 + RENRise / (500kW // REN-Fall)] ;  where VEN-Fall = 1.26V 

 

 

VOUT

(V)

R1

(kW   )

R2

(kW   )

R3

(kW   )

3.3 51.00 41.20 13.00

5.0 51.00 41.20 7.68

http://www.21yangjie.com/


 
                                                                             

 

36V / 3A Synchronous Buck Converter 

 

Yangzhou Yangjie Electronic Tech. Co., Ltd. 
Document #: JsW0003 Rev. 1.0f 

12 of 16 
All Rights Reserved. www.21yangjie.com 

   February 2024 

 
 

JBR1433 

N
E

W
 P

R
O

D
U

C
T

 
A

D
V

A
N

C
E

 I
N

F
O

R
M

A
T

I
O

N
 

Application Information (Continued) 

Selection of Input Capacitor 

Because the current supplied into the device for the DC-DC down conversion is dis-continuous, a capacitor is required at the IN pin to maintain a 

stable DC input voltage supply.  It must have enough capacitance to provide sufficient charge such that excessive voltage at the IN pin can be 

avoided. The input voltage ripple resulted from presence of the input capacitor can be estimated by the formula shown below: 

VIN = [IL / (fSW x C1)] x (VOUT / VIN) x [1 – (VOUT / VIN)] 

Either one of the following three types of building materials can be considered for the input capacitor: electrolytic, tantalum, ceramic.  For best effect, 

MLCC with X6S or X7R dielectrics is recommended due to their inherent properties of low ESR and smaller temperature coefficient.  In most 

applications, capacitance of 22F suffices the need for stable DC voltage supply.  In order to by-pass the high frequency switching noise, especially 

when electrolytic or tantalum type of input capacitor is selected, a minuscule (e.g. package size 0603) high-quality MLCC with low value (e.g. 1F) is 

recommended closely between the IN and the GND pins.  The p.c.b. section in the later part of this document provides a good reference for the 

layout consideration. 

Because the input capacitor C1 (c.r.: Fig. 1) inevitably absorbs the input switching current, its ripple current rating must be adequate. The RMS 

current to be encountered by C1 can be estimated by the formula shown below: 

IC1 = IL x  (VOUT / VIN) x [1 – (VOUT / VIN)] 

The worse-case scenario probably happens at VIN = 2x VOUT where IC1 = ILOAD / 2.  In general, an input capacitor with RMD current rating higher than 

half of the maximum load current is recommended. 

Selection of Output Capacitor 

The output capacitor, C4, is used to maintain stable output voltage at DC-level. Either one of the following three types of building materials can be 

considered for the output capacitor: electrolytic, tantalum, ceramic. In general, capacitor with low ESR shall be used in order for the output voltage 

ripple to be minimized.  The output voltage ripple resulted from presence of the output capacitor can be estimated by the formula shown below: 

VOUT = [VOUT / (fSW x L1)] x [1 – (VOUT / VIN)] x {RESR-C4 + [1 / (8 x fSW x C4)]};  where L1 is the inductor value and RESR-C4 is the equivalent 

series resistance (ESR) of the output capacitor C4 

When MLCC is used as the output capacitor, the capacitance shall dominate the impedance and contributes mostly to the output voltage ripple.  The 

output voltage ripple resulted from presence of the MLCC output capacitor can be estimated by the formula shown below: 

VOUT = [1 – (VOUT / VIN)] x [VOUT / (8 x fSW
2 x L1 x C4)] 

When either tantalum or electrolytic capacitor is used as the output capacitor, the ESR shall dominate the impedance and contributes mostly to the 

output voltage ripple.  The output voltage ripple resulted from presence of either tantalum or electrolytic output capacitor can be estimated by the 

formula shown below: 

VOUT = [VOUT / (fSW x L1)] x [1 – (VOUT / VIN)] x RESR-C4 

Bootstrap Resistor 

An optional bootstrap resistor, RRSTR, populated between the BSTR pin and CRSTR can effectively reduce the spike voltage present at the SW pin. 

Nonetheless, care must be taken with the resistance applied.  In general, while the reduction of spike voltage is better with higher resistance, the 

lower the power efficiency turns out to be. 

SW

BSTR

CBSTR

RBSTR 0W 

4

6
L1

 COUT

VOUT
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Application Information (Continued) 

Layout of Bill of Materials (BOM) in Applications 

For p.c.b. layout, placement of the capacitors at the IN and BIAS pins are important. To achieve the best effect, the guidelines shown below should 

be followed: 

1. Input capacitor, C1, should be placed as close as possible to the IN and GND pins.  Likewise, the minuscule (e.g. 0603 body size) MLCC 

used to by-pass the high-frequency switching noise should also be placed closed to the IN and GND pins.  Simultaneously, connection of 

these capacitors to the IN pin should be as short and as wide as possible. 

2. The capacitor, C2, should be placed as close as possible to the BIAS and GND pins. The copper traces between VCC pin and C2, 

between C2 and the GND pin should also be made as short as possible. 

3. GND pin shall be connected to a large ground plane directly.  In case that the large ground plane is located at the bottom layer of the 

p.c.b., through-hole vias populated around the GND pin allow a virtually direct connection to the large ground plane. 

4. The pcb traces to the SW and BSTR pins should be placed as far away as possible from pins (e.g. FB) which are sensitive to switching 

noises. 

5. The T-type resistor divider is best placed close to the FB pin 

Top Layer of JBR1433DC Demo Board                                                Bottom Layer of JBR1433DC Demo Board 
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Application Information (Continued) 

Typical Application Circuits 

1.  Condition: VIN = 12V; VOUT = 3.3V; IL = 3A 

 

2.  Condition: VIN = 12V; VOUT = 5.0V; IL = 3A 
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Disclaimer 

The information presented in this document are for reference only. Yangzhou Yangjie Electronic Technology Co., Ltd. (a.k.a. YJ) reserves the right 

to make changes without prior notice to the specification of the product displayed herein to improve reliability, function, design or otherwise. 

The product listed herein is designed to be used with ordinary electronic equipment or devices.  It is not designed, intended, or authorized for use as 

a critical component in equipment or devices (e.g. medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers, 

fuel controllers and other safety devices) which require high level of reliability and the malfunction of which directly endangers human life. YJ or 

anyone on its behalf assumes no responsibility or liability for any damages resulting from such improper use of the product. 

This publication supersedes & replaces all information previously supplied. For additional information, please visit our website http:// 

www.21yangjie.com, or consult your nearest YJ Sales Offices for further assistance. 
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