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GENERAL DESCRIPTION 

PT4127H is a high-efficiency, high-precision 

step-down high-power LED constant current 

control chip. 

PT4127H adopts a fixed frequency average 

current control mode, which has excellent line 

regulation and load regulation.  

PT4127H can control the current of the high-

power LED lamp by adjusting the external current 

sense resistor, so that the brightness of the LED 

lamp can reach the expected constant brightness.  

PT4127H integrated PWM and linear 

dimming functions, the PWM dimming depth can 

reach 1%.  

The PT4127H integrates LED short-circuit 

protection circuit and over-temperature protection 

circuit to reduce external components and 

improve the reliability of the system.  

PT4127H is available in a SOT23-6 package. 

 

FEATURES 

⚫ Wide input voltage range: 8V~150V 

⚫ Average current control mode 

⚫ High efficiency: up to 95%. 

⚫ Constant current accuracy: ±4%. 

⚫ Support PWM dimming 

⚫ Linear dimming is supported 

⚫ CS reference: 200mV 

⚫ Fixed switching frequency: 140kHz 

⚫ Over-temperature automatic current 

adjustment function (TSC). 

⚫ Output short-circuit protection 

⚫ Inductor short-circuit protection 

⚫ SOT23-6 package 

APPLICATIONS 

⚫ LED Headlights (H4) 

⚫ Vehicle brake lights 

⚫ Bicycles, electric vehicles, motorcycle lights 

⚫ Flashlight 

⚫ LED spotlights 

⚫ High-power LED lighting

TYPICAL APPLICATION CIRCUIT 
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Figure 1 Typical Application Circuit 
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ORDERING INFORMATION 

PACKAGE ORDERING PART NUMBER 
TRANSPORT 

MEDIA 
MARKING 

SOT23-6 PT4127HE23F 
Tape and Reel 

3000 units 
4127H 

SOT23-6 PT4127HBE23F 
Tape and Reel 

3000 units 
4127HB 

Note: 

xxxxxX

Assembly Factory Code

Lot Number  

PIN ASSIGNMENT 
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PIN DESCRIPTIONS 

PIN No. 
(PT4127H) 

PIN No. 
(PT4127HB) 

PIN 
NAMES DESCRIPTION 

1 1 DRV The DRV pin is connected to an external MOSFET gate 

2 2 GND Chip ground 

3 5 DIM Dimming pin 

4 4 VDD Power supply pins for the chip's internal circuitry 

5 3 NC Not connected 

6 6 CS Current sense pin 

ABSOLUTE MAXIMUM RATINGS (Note1) 

SYMBOL PARAMETER VALUE UNIT 

VDD The maximum VDD voltage 7 V 

Vmax Voltage for DRV, DIM and CS pins 7 V 

θJA（SOT23-6） 
PN junction to ambient thermal resistance 

(Note 2) 
220 

℃/W 

TJ Operating junction temperature range -40~150 ℃ 

TSTG Storage temperature range -65~150 ℃ 
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RECOMMENDED OPERATING RANGE 

SYMBOL PARAMETER VALUE UNIT 

VDD Supply voltage  5.5 V 

TOPT Operating temperature -40 ~ +85 ˚C 

Note 1: The maximum limit value means that the chip may be damaged outside of this operating range. The 

recommended operating range is the range within which the device is functional, but it is not a complete guarantee that 

individual performance specifications will be met. Electrical parameters define the DC and AC parameters that the device 

will operate within range and under test conditions that guarantee specific performance specifications. The specification 

does not guarantee accuracy for parameters for which no upper or lower limit values are given, but typical values are 

reasonable reflections of device performance.  

Note 2: PCB condition: double-sided, copper foil thickness 2Oz, copper pour area 2Inch2, connecting 8 vias.  

 

ELECTRICAL CHARACTERISTICS 

(TA=25℃, unless otherwise specified) 

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VDD 

VDDUVLO_ON VDD startup voltage VDD rises  4.1  V 

VDDUVLO_OFF VDD shutdown voltage VDD decreases  3.7  V 

VDD VDD voltage IVDD<=2mA  5.5  V 

IQ Quiescent current VDD=5.5V, DRV is open  500 550 μA 

IOP Operating current 

VDD=5.5V,  

DRV connect to 

500pF capacitor 

 2 10 mA 

CS 

VCS CS reference VDD=5V 192 200 208 mV 

TLEB 
Leading edge blank 

time 
  200  ns 

VCS_hiccup CS protection threshold   500  mV 

TCS_hiccup Hiccup protection time   3  ms 

VCS_latch 
Latch protection 

threshold 
  1  V 

Switching Frequency 
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FSW switching frequency   140  kHz 

TON_MIN Minimum on time   270  ns 

PWM Dimming 

FPWM 
PWM dimming 

frequency 
 0.1  20 kHz 

VPWM_H PWM high threshold  2.5   V 

VPWM_L PWM low threshold    0.3 V 

Linear Dimming 

VDIM_DC Linear dimming range  0.5  2.5 V 

VDIM 
Internal operating 

voltage 
DIM pin open  5.5  V 

RDIM 
DIM pin internal pull-up 

resistor 
DIM pin open  200  kΩ 

IDIM_L leakage current DIM pin is grounded  27.5  μA 

DRV 

TRISE DRV rise time DRV to 500pF capacitors  30 50 ns 

TFALL DRV fall time DRV to 500pF capacitors  30 50 ns 

Over-temperature protection 

TSC 

Temperature 

compensated starting 

point 

  135  ℃ 
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SIMPLIFIED BLOCK DIAGRAM 
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OPERATION DESCRIPTION 

PT4127H adopts a fixed frequency average 

current control method, and the current control 

accuracy is high, so that the LED can achieve 

the expected constant brightness.  

Taking a typical application circuit as an 

example, when the power MOSFET is in the 

conduction state, the input voltage VIN charges 

the inductor through the LED lamp, inductor L1, 

power MOSFET, and current sense resistor 

RCS, and the current flowing through the 

inductor gradually increases with the charging 

time.The chip samples the voltage on the current 

sense resistor RCS during the power MOSFET 

turn-on stage for average current detection. 

When the average voltage on the current sense 

resistor RCS reaches the voltage set by the on-

chip error amplifier, the control circuit shuts 

down the power MOSFET.  

When the power MOSFET is turned off, the 

inductor is discharged through a loop consisting 

of an LED lamp, a freewheeling diode, and the 

inductor itself. 

At the end of a switching cycle, the on-chip 

OSC clock signal causes the power MOSFET to 

return to the on-state and repeat the turn-on and 

turn-off processes.  

Output Current Setting (RCS) 

The LED output current can be precisely set 

by the current sense resistor RCS, where the 

output is 100% current:  

)(R

0.2(V)
)A(I

CS

LED


=  

Inductance selection (L1) 

In order to ensure the constant current 

characteristics and dimming depth of the system, 

the inductor current should work in current 

continuous mode, and the minimum inductance 

required is as follows: 

2***

)/1(**
1

nVF

VVVR
L

REFSW

INLEDLEDCS −
  

Rcs is the current sense resistor, VLED is the 

output lamp voltage, Vin is the input voltage, Vref 

is the reference level of 0.2V, and n is the linear 

dimming depth. When selecting an inductor, care 

should be taken to make the peak current of the 

inductor less than the saturation current of the 

inductor and leave a certain margin.  

Dimming function 

When the DIM port input voltage is 

0.5V~2.5V, the chip realizes the linear dimming 

function, and turns off the output when the DIM 

port voltage is lower than 0.3V.  

The DIM port can realize the PWM dimming 

function, and the high level of the DIM port 

should exceed 2.5V during PWM dimming. The 

DIM port supports ultra-small duty cycle PWM 
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dimming, when the PWM signal is low, the 

output is off, and when the PWM signal is high, 

the output is on. When floating, the port defaults 

to a high level input.  

Overheat adjustment function 

PT4127H has an overtemperature regulation 

function, which gradually reduces the output 

current value when the chip overheats (> TSC), so 

as to control the output power and temperature 

rise, so that the chip temperature is kept at a 

constant value, so as to improve the reliability of 

the system. The system detects the chip 

temperature in real time, and when the chip 

temperature drops below TSC, the system output 

current returns to normal.  

Short-circuit protection 

When the inductance is short-circuited in the 

system, the current flowing through the power 

MOSFET increases instantaneously, and when 

the VCS voltage touches the VCS_ LATCH, the chip 

immediately stops working and latch, and needs 

to be re-powered on to work normally after the 

fault is removed.  

When the LED short circuit occurs in the 

system, the VCS voltage is greater than VCS_ HICCUP 

for 3 times, and the chip immediately stops 

working and enters HICCUP mode. Hiccups last 

3ms. The chip then restarts automatically.  

MOS Switch Selection (Q1) 

First of all, it is necessary to consider the 

breakdown voltage of the MOSFET switch, which 

is generally required to be more than 1.5 times 

higher than the maximum input voltage. Secondly, 

the IDS current of the MOSFET switch is selected 

according to the magnitude of the driving LED 

current and the maximum peak current of the 

inductor. Generally, the IDS of MOSFET switches 

should be more than 2-4 times the maximum peak 

current of the inductor. In addition, the RDSON of 

the on-resistance of the MOSFET switch should 

be smaller, and the smaller the RDSON, the smaller 

the power dissipation on the MOS switch, and the 

higher the system conversion efficiency.  

In addition, for high-voltage applications, 

attention should be paid to the selection of MOS 

switches with gate on-threshold voltages within 

2.5V. The operating supply voltage of the chip 

determines the DRV drive voltage. The maximum 

driving voltage of the PT4127H is 5.5V, so it 

should be ensured that the internal resistance of 

the MOS switch is low enough when the VGS 

voltage is 5.5V.  

Layout Considerations 

The hot loops and gate drive loops of the 

main power of the system should be as small as 

possible. The CS traces should be as far away as 

possible from the drive traces and the main power 

hot circuit traces to avoid interference. The 

connection of the current sense resistor RCS to 

the CS pin and GND pin of the chip should be as 

short and thick as possible to reduce the influence 

of the parasitic resistance of the wire on the 

accuracy of the output current. 
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TYPICAL PERFORMANCE CHARACTERISTICS 

Unless otherwise specified, Vin=24V, Vo=3*3VLED, Iout=1A, Ta=25°C 

 

 

System Efficiency                                   Operating Waveform 

 

 

 

 

 

 

 

 

 

 

 Linear dimming curve                                             PWM dimming curve 
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PACKAGE INFORMATION 

SOT23-6  
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CRM ICBG (Wuxi) Co., Ltd. 

Headquarters address: 180-6 Linghu Avenue, Wuxi, Jiangsu, CHINA.   Tel: 0510-85810118 

The Branch Address of Shanghai : No. 12, Lane 299, Wenshui Road, Shibei Zhihuiyuan, Jing 'an District, 

Shanghai.  Tel: 021-60738989 

The Branch Address of Shenzhen : T2 Building ,29/F, Qianhai Life Insurance Financial Center, No. 1100, 

Xingye Road, Baoan District, Shenzhen City, Guangdong Province   Tel: 0755-33088860 

 

Note: 

Please read the following information carefully before using CRM’s products. And please often contact the 

relevant departments of CRM to obtain the latest information, because CRM’s products are constantly 

updated and improved. The information in this document is subject to change without notice. 

This information is for reference only, and CRM will not be responsible for any losses arising therefrom. 

CRM does not assume any responsibility for any infringement of third party patents or other rights caused 

during use. 

CRM ICBG (WUXI) CO., LTD. has the right to make corrections, enhancements, improvements, and other 

changes to its semiconductor products, services and to discontinue any product or service. Buyers should 

obtain the latest relevant information before placing orders and verifying that such information is up-to-date 

and complete. All semiconductor products (also referred to herein as “components”) are sold subject to CRM 

ICBG (WUXI) CO., LTD.’ s terms, and conditions of sale supplied at the time of order acknowledgment. 

CRM ICBG (WUXI) CO., LTD. guarantees that the performance of its components to the specifications 

applicable at the time of sale, by the warranty in CRM ICBG (WUXI) CO., LTD.’ s terms and conditions of 

sale of semiconductor products. Testing and other quality control techniques are used to the extent CRM 

ICBG (WUXI) CO., LTD. deems necessary to support this warranty. Except that mandated by applicable law, 

testing of all parameters of each component is not necessary. 

CRM ICBG (WUXI) CO., LTD. assumes no obligation for application assistance or the design of buyers’ 

products. Buyers shall be responsible for their products and applications using CRM ICBG (WUXI) CO., 

LTD. components. To minimize the risks associated with buyers’ products and applications, Buyers should 

provide adequate design and operational safeguard. 

The products of CRM ICBG (WUXI) CO., LTD. have not obtained the licenses for using in FDA Class III (or 

similar life-critical medical equipment) unless authorized officers of all parties have come to a particular 

agreement specially on governing the use in this class. Only those CRM ICBG (WUXI) CO., LTD. 

components which CRM ICBG (WUXI) CO., LTD. has specifically designated as military-grade or “enhanced 

plastic” are designed and intended for use in military/aerospace applications or environments. Buyers 

acknowledge and agree that any military or aerospace use of CRM ICBG (WUXI) CO., LTD. components 

that have not been so designated is solely at the Buyer's risk, and Buyer is solely responsible for compliance 

with all legal and regulatory requirements in connection with such use. 

Unless CRM ICBG (WUXI) CO., LTD. has specifically designated certain components which meet 

IATF16949 requirements, mainly for automotive use, CRM ICBG (WUXI) CO., LTD. will not be responsible 

for any failure of such components to meet such requirements. 
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