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Smart Photoflash Capacitor Charger with Integrated MOS 

 

REV：02 

General Description 
The LD7271 is  an ide al charge control IC for flash un its, 

featuring i nternal s oft st art, adjustable ch arging curre nt 

and o utput vol tage. It provid es a charg ing algor ithm to 

speed up the charging with higher efficiency. The LD7271 

can o perate i n des ired c onstant peak c urrent of ei ght 

different levels  bet ween 0.6A and 1.3A, b y clocking th e 

CHARGE pin. 

The LD7271 i s availa ble in  a space-savi ng W DFN-8L 

2mm x 2mm package and is ideal for DSC flash unit. 

 
 Patented 

Features 
• 1.8V~6V Battery Voltage Range 
• Adjustable Output Voltage 
• Adjustable Input Current 
• Integrated 47V Power MOS 
• False Triggering Prevention 
• Soft Start 
• Output Voltage Overcharge Protection 
• High Efficiency  
 

Applications 
• DSC Flash Unit 
• Camera Phone

 

Typical Application 

R1
130kΩ

R2
130kΩ

R3
1kΩ

RP

1μF

C1
10μF~22μF

CS≤ 1nF*

C2
72μF

D1/FT01P80

* If LX pin spike is over 47V, please add CS to reduce spike.
  CS ≤ 1nF is recommended.

RN

 
Fig.1 
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Pin Configuration  
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WDFN-8 (2mm x 2mm) 

a:  LD7271 
� : Blank space 
p:  Production code 
Y : Year Code 
W : Week Code 
T: T hickness 
 W: 0.75mm (typical)
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Ordering Information 
Part number Package Top Mark Shipping 

LD7271GDDW WDFN-8L 2x2 Green Package a P 2500 /tape & reel

The LD7271 is green packaged. 

Pin Descriptions  
PIN N AME FUNCTION 

1 DONE# 

Charge Done Indicator. DONE# is a push-pull drain output that pulls low 

when CHARGE is high and the circuit has finished charging the output 

capacitor. 

2 OUTN IGBT driver sink output pin. 

3 OUTP IGBT driver source output pin. 

4 VCC Input power of IC. Bypass with a 1μF ceramic capacitor close to IC GND. 

5 FB Output voltage feedback 

6 CHARGE Charging on/off control. 

7 TRIGGER Trigger on/off control. 

8 LX NMOS drain pin. Connect to transformer primary as shown in Fig.1. 

Exposed 

Metal Pad 
GND IC GND. Exposed pad should be soldered to PCB board with a larger area
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Block Diagram 

 

Absolute Maximum Ratings 
VCC, CHARGE, TRIGGETR, DONE#, OUTP, OUTN, pin  -0.3V~ 6.5V 

FB pin  -0.45V~ 6.5V 

LX pin<200ns  -0.3V~ 47V 

DC  -0.3V~ 42V 

LX Current   3.3A 

Power Dissipation, PD@TA=25°C (WDFN-8L 2 x 2)  606mW  

Package Thermal Resistance (WDFN-8L 2 x 2), θJA  165 °C/W 

Operating Ambient Temperature Range  -30 °C to 85°C 

Operating Junction Temperature Range  -30 °C to 125°C 

Maximum Junction Temperature  150 °C 

Storage Temperature Range  -50 °C to 150°C 

Lead Temperature (Soldering, 10sec)   260 °C 

ESD Level (Human Body Model)   2kV 

ESD Level (Machine Model)   200V 

Caution: 
Stresses beyond the ratings specified in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only 

rating and operation of the device at these or any other conditions above those indicated in the operational sections of this specification 

is not implied. 
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Electrical Characteristics 
(TA = +25°C unless otherwise stated, VCC=3.3V) 

PARAMETER CONDITIONS MIN TYP MAX UNITS

Input Power  

Operating Voltage VCC  2.8  5.5 V 

Under Voltage Lock Out (ON)   2.65  V 

Under Voltage Lock Out (OFF)   2.55  V 

Shutdown Current ICC Charge=Off, Trigger=Off  1.5 3 μA 

Nominal Supply Current VCC=3.3V, D=50%  1  mA 

FB  

Reference Voltage   1.15  V 

Reference Voltage Tolerance   -1.5  +1.5 % 

Sample time of FB detection  225 250 275 ns 

LX pin 

On resistance ILX=1.3A  250   330 mΩ 

LX leakage current  VLX=42V   5 μA 

Current Setting 

IILM1  0.555 0.6 0.645 A 

IILM2
*  0.647 0.7 0.753 A 

IILM3
*  0.74 0.8 0.86 A 

IILM4
*  0.832 0.9 0.968 A 

IILM5
*  0.925 1.0 1.075 A 

IILM6
*  1.017 1.1 1.183 A 

IILM7
*  1.11 1.2 1.29 A 

IILM8
*  1.202 1.3 1.398 A 

IGBT Driver  

OUTP ON Resistance VCC=3.1V  2 3 Ω 

OUTN OFF Resistance VCC=3.1V  40 50 Ω 

ON/OFF 

Enabled 1.4   V 
Trigger On/Off  

Disabled   0.6 V 

Enabled 1.4   V 
Charge On/Off 

Disabled   0.6 V 
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PARAMETER CONDITIONS MIN TYP MAX UNITS

DONE# 
DONE# Output Low Voltage IDONE#=1mA  0.1  V 
DONE# Output High Voltage IDONE#=-1mA, VCC-VDONE#  0.1  V 

Impedance to GND 

Charge Pin to GND   100k  Ω 

Trigger Pin to GND    100k  Ω 

OUTP Pin to GND    20k  Ω 

OUTN Pin to GND   20k  Ω 

IPEAK Clock hi gh a nd l ow t ime of  

Charge Pin 
Subsequent Pulses 2   μs 

Total clock pulse setting time of  

Charge Pin 

  
 200  μs 

Others 

Thermal Shutdown   150  °C 

Max ON Time   30  μs 

Propagation Delay 
(Trigger=High) delay to 

OUTP and OUTN 

 
60  ns 

* ILM2-8 are guaranteed by design. 
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Typical Performance Characteristics 
  

 
Fig. 2 Soft Start Function 

CH1=VOUT 

CH3=DONE# 

CH4=IIN 

CH2=CHARGE

 

 

Fig. 3  Typical Switching Waveform 

CH1=VOUT

CH2=VLX 

CH4=ILX 

 
  

 
Fig. 4  Two Level Charging Current Waveform 

CH4=ILX 

CH2=CHARGE

 Fig. 5 False Triggering Prevention 

CH1=CHARGE  

CH2=TRIGGER 

CH3=OUTP  

CH4=DONE# 

VCC is reset 
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Fig. 6 Charging Waveform VBAT=3V 

CH1=VOUT 

CH2=VBAT  

CH3= DONE# 

CH4=IIN 

Fig. 7 Charging Waveform VBAT=4.2V 

CH1=VOUT 

CH3=DONE#  

CH2=VBAT 

CH4=IIN

 
 
 

Fig. 8 Secondary Diode Open Circuit VBAT=VCC=4.2V

CH1=VOUT 

CH2=VLX 

CH3=DONE#  

CH4=ILX 

 

Fig. 9 T1 Secondary Side Short Circuit VBAT=VCC=4.2V 

CH1=VOUT

CH2=VLX  

CH4=ILX 

 
 
 
 

Fig. 10 FB Path Open Circuit (R1 or R2) 

CH1=VOUT 

CH2=VLX  

CH3=DONE#  

CH4=ILX 

Fig. 10 FB Path Short Circuit (R3=0) VBAT=VCC=4.2V 

CH1=VOUT

CH2=VLX 

CH4=ILX

CH3=DONE# 
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Fig. 11 Primary Side Inductor Short Circuit VBAT=VCC=4.2V 

CH1=VOUT 

CH2=VLX  

CH4=ILX 
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Function Description 
Adjustable Charging Current  
The primar y side p eak cur rent is adj ustable to eight  

different levels  bet ween 0.6A and 1.3A, b y clocking th e 

CHARGE pin, which is shown as Fig. 12. 

The tot al chargin g curre nt setting time of charge clock  

must be set within 200μs from the first edg e to the last  

low-to-high edge. 

The minimum pulse width from lo w-to-high to high-to- low 

must be larger than 2μs at least during current setting time 

interval. 

 
 

 

 

 

 

 

 

 

  
Fig. 12  I IILM Clock Timing Definition 

 
 

Transformer Turn Ratio  
A carefull y c hosen transfo rmer can re sult in b est 

performance o f the LD727 1. Also, the turn ratio of the 

transformer s hould b e t aken into c onsideration. T he 

maximum voltage rating of the internal NMOS for LD7271 

is 47V. Thus, the turn ratio is obtained by: 

 

SPIKEBATMAX

D1OUT
V-V-47

VVN +
≥  

 

N: turn ratio of transformer 

VOUT: target output voltage 

VD1:  the forward voltage of D1. 

 

If VOUT=320V, VBATMAX=6V and VSPIKE=0V, the turn ratio N 

should b e mo re than 8. In gen erally ap plications, the  

recommended turn ratio is 10~20.  

 
Minimum Primary Inductance 
To ensure accurate o peration for th e L D7271, the  

acceptable pri mary in ductance, Lp (H), sh ould meet the 

following formula: 

PRI-PK

OUT
-9

P IN
V10752L

×
××

≥  

IPK-PRI:  the selecte d min primar y current limit valu e 

during charging period  
N: turn ratio of transformer 
VOUT: target output voltage 
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Ex1:  N=14, VOUT=300V, set  primar y si de peak curre nt 

limit value during operation, IIPK-PRI=0. 6A 
 Lp ≥ 10μH.  

 
In most appli cations, it’ s recomme nded to choose a  

transformer of LP=6μH~15μH for VBAT in the voltage range 

of 1.8V~6V. 
 

Soft Start 
The sof t start will el iminate the inrush c urrent at the  

beginning of charging process.  When the output voltage 

is less than 2 0V, the LD7 271 will set the lowest p eak 

current limit (0.6A) to charge the cap acitor. As output  

voltage rises up above 20V, the current limit will then rise 

up to the set current lev el. The advantage of this control  

scheme is to limit the initial inrush current and allow using 

a smaller input capacitor. 
 
Minimum off time of VLX 
The acceptable min imum pulse of VL X should be larger 

than 40 0ns d uring the whole charging c ycle. Other wise, 

the FB signal detection scheme of LD72 71 can’t operate 

properly and w ill affect the accuracy of output volt age 

detection.     
 

Tim e  

T > 40 0 nS  
V L X  

 
Fig. 13 
 

Transformer Primary Leakage Inductance  
The leakage ind uctance at  the primar y side of the 

transformer will result in the turn-off spike at LX pin. The 

spike should not exceed the dynamic rating of the LX pin. 

To restrict it, it’ s necessary to  choose a transformer with 

lower leakage inductance. 
 

Transformer Secondary Capacitance 
Any capacitance on the secondary will severely affect the 

efficiency. The secondary capacitance is mul tiplied by N2 

when reflecte d to the primar y sid e an d ca use it larg er. 

This capacitance forms a resonant circuit with the primary 

leakage inductance of the transformer. Therefore, both the 

primary leakage induct ance and seco ndary cap acitance 

should be minimized.  

As well, the LD7271 als o buil ds in with over current 

protection of LX pin to av oid tra nsformer saturati on 

condition. If the primary current is over 3A, then the IC will 

latch off and stop switching.  
 

False Triggering Prevention 
The LD727 1 a lso cons ist of false trig gering preve ntion 

function, which can preve nt IGBT from false triggering in 

case the  trigg er pi n rec eives false trig gering p ulse from  

DSP during VCC power-on interval. See it as Fig. 14. 
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Fig. 14 
 

The signal of IGBT gate will be high according to following 

sequence.   

1. VCC>UVLO (ON) (typical 2.65V) 

2. Charge pin turned to low once and DONE# pin turned 

to low once. 

3. Trigger pin is high and charge pin is low. 
 

Maximum ON Time 
To protect agai nst insufficient current from a poor po wer 

source (ie., an almost disch arged battery) and unable to 

reach current l imit value in ti me, the LD 7271 will employ 

maximum on- time function for it. Once ON-time of 

charging period exceeds 30μs, the LD7271 will be latched 

off in regardless of current limit detection. 
 

Adjust Output Voltage 
A resistor divi der can b e con nected to th e center of the  

dual dio de to  elimin ate the  leakag e curr ent af ter the  

charging completes.  Fig.15 shows the application circuit 

of resistor divider. 

R1
130kΩ/1%

C2
90μF

D1/CHBD4004

R2
130kΩ/1%

R3
1kΩ/1%

 
Fig. 15 

 

⎟
⎠
⎞

⎜
⎝
⎛ +
+×=

R3
R2R111.15VOUT

 

It’s not recom mended to ch oose a resisto r larger th an 

1KΩ  to connect with FB to GND (R3 in F ig. 15), since a 

larger resistor would carry parasitic capacitance and affect 

the accurac y of V OUT detection. As well, the s witching 

nodes such as LX pin or secondary side of XFMR should 

be routed away from FB pin in such application as Fig. 20 

to obtain accurate VOUT detection.  
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Output Voltage Overcharge Protection 
As sho wn i n F ig. 1, the FB pin ma y fai l to reach 1.15V 

during the charging cycle, neither when the R3 is short to 

GND or R1 (or R2) open. It will cause VOUT increase  

continuously til l over the t arget value of ou tput volt age. 

LD7271 feat ures propri etary detecti ng scheme to 

effectively avoid this phenomenon. 
 

IGBT Driver 
LD7271 emp loys s eparate s ource and sin k pin of IGBT  

driver, which enables th e users to e asily me et the  

requirement of any different IGBT applications. In addition, 

if VCC is bel ow 2.55V (typ), OUTP and OUTN pin will be 

0V even when TRIGGER pin is toggled.   
 

Rectifying Diode Selection  
It’s preferab le to choose a  rectif ying di ode with l ess 

reverse recovery time to mi nimize the s witching loss an d 

increase the charging efficiency. And more, it would allow 

sufficient peak reverse volt age and peak for ward current 

rating. 
 
The peak reverse voltage is written as below. 
VPK-R= VOUT+N×VBAT+VSPIKE 
 
The peak forward current is as below. 

IPK-SEC= Ip / N,  

IP: peak primary current (A),  

N: turn ratio 
 

Interface 
CHARGE, DONE# and T RIGGER ca n be easil y 

interfaced to a microprocessor. 

The CHARGE pin is the O N/OFF control of charg ing 
circuit. 

High=enable, Low =disable  

The DONE# pin is an i ndicator of chargin g and outp ut 

voltage state. 

High= otherwise   

Low= the charging is completed and CHARGE pin is 

high 

 

The TRIGGER pin is the ON/ OFF control of the strobe to 

generate a light pulse.  

High=enable, Low =disable 

 

 

Abnormal Operation Protection 
LD7271 featur es man y pr otections a gainst abnormal  

operation, l ikes second ary d iode op en circ uit, feedb ack 

resistor open circuit and primary side inductor short circuit 

etc. Refer it to the figures fr om Fig. 8~11 for the actual ly 

test waveforms. 

 

Layout Consideration 
1. Please follow the layout guide below for high voltage 

isolation to avoid any breakdown failure. 

2. Place the CVCC bypass capacitor of 1μF very close to 

IC GND. (<5mm) 

3. Refer to Fig.16; please route GND plane or GND path 

away from nodes of R1, R2 and R3. 

4. Keep output volt age feed back net work cl ose to IC 

and far away from any interference nodes or paths. 

5. Place L X pin and GND Pi n with l arge met al trace  

area.  

6. The s witching nodes, such as LX pi n or ano de of  

rectifying diode should be kept away from FB pin. 

7. Please refer t o F ig.16 and t he EV kit for the PCB 

layout example. 
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Fig. 16 Recommended PCB layout 
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Package Information 
WDFN-8L 

 

DETAIL X 
THE CONFIGURATION OF THE PIN 1 
IDENTIFIER IS OPTIONAL AS ABOVE. 

 
Dimensions in Millimeters Dimensions in Inch 

Symbols 
MIN MAX MIN MAX 

A 1.900  2.100  0.075  0.083  

B 1.900  2.100  0.075  0.083  

C 0.650  0.850  0.026  0.033  

D 0.150  0.300  0.006  0.012  

E 0.550  0.950 0.022  0.037  

F 0.5 TYP. 0.02 TYP. 

G 0.190  0.250  0.007 0.01 

H 1.150  1.650  0.045  0.065  

I 0.000  0.050  0.000  0.002  

M 0.300  0.400  0.012  0.016  

 

Important Notice 

Leadtrend Technology Corp. reserves the right to make changes or corrections to its products  at any time without notice. 

Customers should verify the datasheets are current and complete before placing order. 
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IR Profile for SMD Devices 

0

50

100

150

200

250

300

Temp.
(ºc)

Time (sec.)

Ramp up
3ºC/second 

max.

217ºC
60 ~ 150 seconds

Peak Temp.
260 -5/+0ºC, 30 seconds 

(max.)

Preheat
60 ~ 120 seconds

260

217

Ramp down
6ºC/second max.

 
Item 

Average 

Ramp-up Rate 

Pre-heat 

(150 ~ 200°C)

Time Maintained 

Above 217°C 
Peak Temp. 

Ramp-down 

Rate 

Required 
3°C(max) 

/sec 
60~120 sec 60~150 seconds 

260 +0/-5°C 

30 seconds 

6°C (max) 

/sec 
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Revision History 
 

Rev. Date Change Notice 

00 2/22/20 11 Original Specification 

01 8/10/2011 Revision: Lx leakage current condition in Electrical Characteristics from 47V to 42V. 

02 9/13/20 11 Revision: 

Total clock pulse setting time of Charge Pin: 200μS. (was 80μS) 

Shunt down current: 1.5μA (Typ.) 3.0μA (Max.) (was 1.5μA, Max) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


