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                           DD313-4 

DD313-4  
40V Adjustable Current Sink Linear LED Driver 

General Description 

The DD313-4 IC is an economical, versatile, and robust device designed to provide 

cost-effective solution for regulating constant current in applications such as LED lighting 

over a 4.5 V to 40 V wide range of supply voltage which allows for single supply voltage 

operation from industry standard 5V, 12 V, 18 V, 24 V, 36 V power rails. The device is 

designed to operate as a constant current source. 

 

The output current of DD313-4 (up to 120 mA) is set by an external resistor. The 

output current can be dimmed by digital PWM duty (up to 1 MHz to prevent flickering). 

 

Provision such as an over temperature shutdown/alarm function insures damage 

avoidance under an overheated operating condition. The LED open detection function is 

also included to provide fault detection with a fault status reported through open-drain 

output ALARM pin. The 40 volt high voltage output is implemented to withstand surges 

common in automobile, industrial, and commercial lighting applications.  

 

The DD313-4 comes with SOT26 thermally robust packages. 

 

Features 
  

 Wide operating voltage range with self-bias power supply (4.5 V to 40 V) 

 Constant current regulator 

Low reference voltage (VSENSE = 0.65V) 

Integrated MOSFET with on resistance less than 2.9 Ω 

Output current: 2mA ~ 120 mA 

Channel current deviation among devices: ±3% 

 PWM dimming up to 1 MHz (invisible flickering) 

 Voltage surge (40 V) suppressing for LED protection 

 Low temperature drift: ±5% over -40
 o

C to +85
 o

C 

 High power supply rejection ratio: -64 dB (A/V) 

 LED open circuit detection 

 Thermal shutdown and pre-thermal warning 

 SOT26 thermal robust package 
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Application 

 General Illumination, Channel Lettering 

 Decorative Lighting, Pool Lighting, Landscaping Lighting 

 Instrument and Industrial Instrumentation 

 White Goods 

 Offline LED Luminaries 

 

 

 

 

Absolute Maximum Ratings 
Over operating free-air temperature range (unless otherwise noted)

1
  

CHARACTERISTIC SYMBOL MIN NOM MAX UNIT 

Voltage
2
 

VCC -0.3 - 40 V 

PWM IN -0.3 - 5.5 V 

IOUT -0.3 - 40 V 

ALARM OUT -0.3 - 6 V 

Current 
IOUT

3
 0 - 120 mA 

ALARM OUT 0 - 3 mA 

Temperature 
Operating junction Tj  -40 - 150 

o

C 

Storage TSTG -55 - 150 
o

C 

Electrostatic Discharge Ratings 
Human body mode (HBM) 2000 - - V 

Machine mode (MM) 200 - - V 

 

 

 

 

 

 

                                                 
1 Stresses beyond those listed under Absolute Maximum Ratings 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 under Recommended Operating 

Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods my affect device reliability 
2 All Voltages are with respect to device ground terminal. 
3 The maximum allowable current through IOUT is determined by power dissipation, operating temperature and chip/package 

reliability. 120 mA is the maximum sink current in IOUT. It is an upper bound solely based on chip/package reliability. 
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Thermal Information 

 

PACKAGES 
JUNCTION TO AMBIENT 

(JA) - 
o

C/W 
CONDITIONS 

SOT26 

335 Device mounted on FR4 PCB with minimum pad layout 

143 Device mounted on 25mm x 25mm 2oz copper board 

120 Device mounted on 50mm x 50mm 2oz copper board 

 

Recommended Operating Conditions 

At TA = -40C to 110C, unless otherwise noted  

PARAMETER SYMBOL 
TEST 

CONDITIONS 
MIN NOM MAX UNIT 

DC 

Characteristics 

VCC = 4.5 to 40 V 

Supply Voltage VCC - 4.5  40 V 

Output Voltage VO 

Drive turned on   VCC  V 

Drive turned off    VCC V 

ALARM OUT -0.3  6 V 

Open drain sink current IOUT ALARM OUT  1 3 mA 

Output sink current (IOUT) IOUT  1  120  mA  

High level input voltage VIH PWM IN 2.3  5.5 V 

Low level input voltage VIL PWM IN -0.3  1.0 V 

AC 

Characteristics 

VCC = 4.5 to 40 V 

PWM dimming frequency fPWM PWM IN   1 MHz 
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Electrical Characteristics 

At Vcc = 4.5 to 40 V, TA = -40C to 85C. Typical values at Vcc = 24 V and TA = 25C, unless otherwise noted. 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Driver Characteristic 

Leakage output current IOL IOUT = 40V, driver off   0.36 µA 

Constant current error 

(device-to-device) 
IOL1 

IOUT, 100% PWM duty, VOUT = 1.0 V, REXT 

= 33  (~ 20 mA) 
 3  % 

Line regulation IOL2 
IOUT, 100% PWM duty, VOUT =1.0 V, REXT = 

33  (~ 20 mA) 
 0.01  %/V 

Load regulation IOL3 
IOUT, 100% PWM duty, VOUT = 1.0 ~ 10V, 

REXT = 33  (~ 20 mA) 
 0.01  %/V 

Temperature drift IOL4 Junction temperature < 125C -5  5 % 

Current Sensing 

Current sensing voltage VSENSE   650  mV 

Regulated Supply 

PSRR VPSRR DC to 1MHz (VCC = 24 V), IOUT = 20mA  -64  dB 

(A/V) PSRR VPSRR DC to 1MHz (VCC = 36 V), IOUT = 20mA  -64  

Turn on time tON    500 µs 

Temperature Sensor 

Thermal alarm threshold TALM Junction temperature (TJ) 100 115 130 C 

Thermal shutdown 

threshold 
TSHD Junction temperature (TJ) 150 165 175 C 

Thermal error hysteresis THYS Junction temperature (TJ) 5 10 20 C 

PWM Function 

Pull-high resistor RPH 
Connected between internal supply (4.4 V) 
and PWM IN pin 

4.0   KΩ 

LED Open Detection 

LED open detection 

threshold 
VLO    0.3 V 

ALARM Function 

Pull-high resistor RPH 
Connected between internal supply (4.4 V) 
and ALARM OUT pin 

90   KΩ 

Open drain current IOD Vout = 0.4 V  2.3  mA 

Supply Current 

Supply current ICC 

100% PWM duty, REXT = 33  (~ 20 mA)  1.1  

mA 100% PWM duty, REXT = 13  (~ 50 mA)  1.1  

100% PWM duty, REXT = 6.5  (~ 100 mA)  1.1  
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Switching Characteristics4 

At Vcc = 6 V to 40 V, TA = -40C to 85C, CL = 15 pF, RL = 82  

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay 
tD0 PWM IN to IOUT (rising edge)  73  ns 

tD1 PWM IN to IOUT (falling edge)  28  ns 

Rise time 

tR0 VOUT = 1 V; IOUT = 20 mA  77  ns 

tR1 
VOUT = 1.1 V; IOUT = 50 mA  101  ns 

VOUT = 1.25V; IOUT = 100 mA  128  ns 

Fall time 

tF0 VOUT = 1 V; IOUT = 20 mA  78  ns 

tF1 
VOUT = 1.1 V; IOUT = 50 mA  111  ns 

VOUT = 1.25V; IOUT = 100 mA  139  ns 

 

Parameter Measurement Information 

Test Circuits 

 

Vcc

GND

IOUT

REXT

Vcc
VLED

REXT

RL

CL

 

Figure 1. Rise and fall time test circuit for IOUT 

 

Vcc

GND

IOUT

REXT

Vcc

VOUT
REXT

 

 

Figure 2. Constant current test circuit for IOUT 

                                                 
4 IOUT switching characteristics are given in configuration register section 
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Timing Diagram 

 

tD, tR and tF 

 

Input

Output

tD

50%

90%

50%

10%

tR or tD
 

Figure 3. Output timing 

 

Pin Description 

PIN NAME I/O DESCRIPTIONS 

IOUT O Low output voltage constant current sink output 

VCC - Supply voltage 

REXT I/O A resistor between REXT and GND sets maximum current 

PWM IN I PWM input 

GND - Ground 

ALARM OUT O 
Open drain output for reporting LED open circuit and driver thermal 

issue 
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SOT26 

IOUT

VCC

PWM 
IN

REXT

GND

ALARM
OUT

 

 

Typical Characteristics 

  

Figure 4. Reference resistor vs. output current 

 

 

 

 

Figure 5. IOUT vs. output voltage (Vcc = 4.5 ~ 40 V) 
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Functional Block Diagram 

 

Fault 
Detection

Pre-Regulator 
& Voltage
Reference

Supply Voltage Regulator
Temperature

Sensor

VCC

ALARM 
OUT

REXT

IOUT

GND

Internal 
LDO

Q1

+
--

EN
PWM IN

 

 

 

Detailed Description 

 

PWM Dimming 

The DD313-4 supports PWM dimming. The dimming information is retrieved from PWM 

IN into which a microcontroller sends a PWM signal with allowable frequency up to 1 MHz. If 

the PWM IN pin is floating, the driver is always on. Otherwise the driver is modulated by 

patterns appearing in the PWM IN pin.  

 



 

 

 

40V Adjustable Current Sink Linear LED Driver          Version:PRE.002                    Page 9  

未經授權而逕予重製、複製、使用或公開本文件，行為人得被追究侵權之相關民刑事責任 

Unauthorized reproduction, duplication, use or disclosure of this document will be deemed as infringement. 

                           DD313-4 

Constant Current Setting 

The maximum constant current for is determined by an external resistor, REXT, placed 

between the REXT and GND pins. The REXT resistor value is calculated with the equation 

below. 

IOUT (A) = VREXT (V) / REXT (Ω) 

where VREXT is the internal reference voltage on the REXT pin (typical 0.65 V) 

LED Open Detection 

The DD313-4 can detect LED open circuit (LO) by comparing with open circuit 

threshold when IOUT is on. LO will result in ALARAM signal pulled low. Figure 6 illustrates 

LO detection circuit. The table below shows a truth table for LO. 

LO Alarm 

LED is not open circuit (VOUT > VLO) 0 

LED is open circuit (VOUT < VLO) 1 

 

VLED

Constant 
Current

LO 
Error

+ VLO

 

Figure 6. LED Open Circuit Detection Circuit 

 

Thermal Alarm and Shutdown 

The DD313-4 has an on-chip temperature sensor for thermal alarm (TA) and shutdown 

(TS) protection. If the junction temperature of a device exceeds the thermal alarm threshold, 

ALARM output will be set to high. If the junction temperature reaches to a TS threshold, the 

device will turn off outputs with ALARM remaining high until the junction temperature falls 

below thermal error hysteresis of TA threshold. If the junction temperature is lower than a 

thermal error hysteresis of TA threshold, the device will turn back on automatically. 
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Power Dissipation Calculation 

The device power dissipation must be lower than the power dissipation rate of the 

device package material as illustrated in Figure 7 to ensure a correct operation. The 

equation below calculates the power dissipation of a device. 

 

 

 
 

Where: 

VCC = device supply voltage 

ICC = device supply current 

VOUT = IOUT voltage when driving LED current 

IMAX = LED current adjusted by REXT resistor 

DPWM = average duty ratio defined by scaled PWM duty 

 

 

Figure 7. Power dissipation vs. temperature 
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Application Circuits 

 

The application circuits below show the versatility of DD313-4 platform for building 
applications with desirable features in LED lighting. 
 
 
 

Linear Constant Current Driver 

 

Lighting LED String 

 

  

 

 

VCC IOUT

REXT

REXT

VSUPPLY

PWM 

IN

V
LED

 

ALARM

OUT
GND

V
LED

VSUPPLY

 

Simplifie
d Model 

Diagram

MCU

PWM Signal

IRQ
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Basic AC Application 

 

Passive
PFC 

(Optional)

 

 

 

 

 

 

 

Constant Current Regulator Charging Circuit 

 

Hysteresis
Comparator

Voltage 
Reference

(TL431)

Power 
Source

Voltage 
feedback

Voltage 
reference

Battery
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Package Dimension 
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The products listed herein are designed for ordinary electronic applications, such as 

electrical appliances, audio-visual equipment, communications devices and so on. 

Hence, it is advisable that the devices should not be used in medical instruments, 

surgical implants, aerospace machinery, nuclear power control systems, 

disaster/crime-prevention equipment and the like. Misusing those products may 

directly or indirectly endanger human life, or cause injury and property loss.  

 

Silicon Touch Technology, Inc. will not take any responsibilities regarding the 

misusage of the products mentioned above. Anyone who purchases any products 

described herein with the above-mentioned intention or with such misused 

applications should accept full responsibility and indemnify. Silicon Touch 

Technology, Inc. and its distributors and all their officers and employees shall defend 

jointly and severally against any and all claims and litigation and all damages, cost 

and expenses associated with such intention and manipulation.   

 

Silicon Touch Technology, Inc. reserve the right to make changes to their products or 

to discontinue any product or service without notice, and advise customers to obtain 

the latest version of relevant information to verify, before placing orders, that 

information being relied on is current and complete. 

 

 


