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Smart Photoflash Capacitor Charger with Integrated MOS
REV:01

General Description Features

The LD7265A is an ideal charge control IC for flash units e Adjustable Output Voltage
with internal soft start, adjustable charging current and * 1.8V~6V Battery Voltage Range

output voltage. It provides a proprietary charging algorithm ¢ Tiny Transformer

to speed up the charging with more efficiency. The LD7265A * Integrated 45V Power Switch

operates in the constant peak current mode, while the peak *  Programmable eight-level Current Limit

current limit can be adjusted to eight different levels *  Separate Source and Sink Pin of IGBT Driver
between 0.54A to 1.8A, by clocking the CHARGE Pin. As

well, LD7265A separates the source and sink pin of IGBT

e  Output Voltage Overcharge Protection
e Lower Charging Current Drop Compensation

driver, which enables the users to easily meet the
requirement of any different IGBT application. App| Ications

e DSC Flash Unit
e Cell Phone with Camera

The LD7265A is available in a space-saving DFN10
package and is ideal for DSC flash unit.
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If LX pin spike is over 45V, please add Cs to reduce spike.

Cs< 220pF is recommended.
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* If LX pin spike is over 45V, please add Cs to reduce spike.
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* If LX pin spike is over 45V, please add Cs to reduce spike.

Cs< 220pF is recommended.
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Pin Configuration

DFN-10 (3mm x 3mm, W type)

S| TRIGGER
© [CHARGE
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YY: Year code

WW: Week code

PP: Production code
T: Thickness

1 _ziSeEnn V: 0.85~0.9mm
m o Z2 0O
. % =E E =z W: 0.75mm (normal)
2 20 .
O O O U: 0.55mm
e X: 0.4mm
Ordering Information
Part number Package Top Mark Shipping
LD7265AGDHW DFN-10 Green Package 7265AGDH(W) 2500 /tape & reel
Note: The LD7265A is ROHS compliant.
Pin Descriptions
PIN NAME FUNCTION
1 FB Output voltage feedback

Charge Done Indicator. DONE# is an open drain output that pulls low

2 DONE# when CHARGE is high and the circuit has finished charging the output
capacitor.

3 OUTP IGBT driver source output Pin.

4 OUTN IGBT driver sink output Pin.

5 GND IC GND.

6 LX NMGQOS drain pin. Connect to transformer primary as shown in Fig.1

7 VCC Input power of IC. Bypass with a 1uF ceramic capacitor close to IC GND.

8 VBAT Battery Voltage Input

9 CHARGE Charging on/off control and primary side peak current setting.

10 TRIGGER Trigger on/off control.

Ep Exposed Metal Pad. Exposed pad should be soldered to PCB board and
connected to power ground plane to achieve better thermal dissipation.
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Block Diagram
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Absolute Maximum Ratings
VCC and VBAT PiN_.........cceiieeceeeeceeeeememecee e seeeeeeeeeseneeeeneenssennes -0.3V~6.5V
= 8 1 -0.45V~6.5V
Charge, Trigger, DONE#, OUTP and OUTN pin,........ccccemrescinmennenissannne -0.3V~6.5V
LX PINS200NS,........ccceeeeeimrrnmmnmnmnrmmnreenseeereseeeseessennssensssnssssnmnsnmmnnnnes -0.3v~45V
DG, tterer e e e e e ———— e ————rr e m—arerrrrn e rrnnnn——— -0.3v~40V
LXCUITENE ... cieeeecececmeeeese e sm e e e e sess s me e e e e e s s mne e e e e e enmneeeeeennmans 3.3A
Operating Temperature RaNGe.............cccoeseeerereeseeesseesessesesseeseesssnees -30'Ct0 85C
Storage Temperature RaNGE,.........ccerermeeesseessssessessessesssssssessessessssnees -55C t0 125°C
JUNCHION TEMPETALUIE,,.....cceeseerersesnresenessssesssssessessessesssssssessensessesnens 125°C
Lead Temperature (Soldering, 10SEC)........cccccverrsssssmmreenssesssnensensssannes 260°C
ESD Level (Human Body Model)..........cccveeeerrerssmemrerserssnsmrerssssssnsnnees 2KV
ESD Level (Machine Model).............cceeeeeeeeeeieecrmenemcennceeceeeeeeeeeeeeeens 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 \%
Shutdown Current Icc Charge=0ff, Trigger=0ff 1.5 pA
Nominal Supply Current Vcec=3.3V, D=50% 1 mA
FB
Reference Voltage 1.15 \%
Reference Voltage Tolerance -1.5 +1.5 %
Sample time of FB detection 270 300 330 nS
LX pin
Primary Side Current Limit- I 4 0.486 0.54 0.595 A
Primary Side Current Limit- I 2 0.72 A
Primary Side Current Limit- I 3 0.90 A
Primary Side Current Limit- I 4 1.08 A
Primary Side Current Limit- I s 1.26 A
Primary Side Current Limit- | e 1.44 A
Primary Side Current Limit- I 7 1.62 A
Primary Side Current Limit- ;s Note 1.62 1.80 1.98 A
On resistance V=5V, I.x=0.54A 270 mQ
LX leakage current Vi x=40V 5 pA
IGBT Driver
OUTP Resistance Vce=3.3V 6 9 Q
OUTN Resistance Vce=3.3V 11 17 Q
Rising Time Vce=3.3V, C =3.9nF 90 nS
Falling Time Vce=3.3V, C =3.9nF 165 nS
ON/OFF
Trigger On/Off Enabled 14 v
Disabled 0.6 \Y
Charge On/Off Enabled 1.4 \%
Disabled 0.6 \
I.im Clock High time at Charge Pin Initial Pulse 36 uS
Subsequent Pulses 5 uS
ILim Clock Low time at Charge Pin 5 uS
5
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PARAMETER CONDITIONS MIN TYP MAX UNITS

Total MAX clock pulse setup time 500 uS
Impedance to GND

Charge Pin to GND 100K Q
Trigger Pin to GND 100K Q
OUTP Pin to GND 20K Q
OUTN Pin to GND 20K Q
Others

Thermal Shutdown 150 °C
Max ON Time 32 uS
Propagation Delay ;Zg(g;:::lgh) delay to OUTP 60 nS

*Note: Current limit of level 8 is guaranteed by design.
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Typical Performance Characteristics
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Function Description

Adjust Charging Current

The peak current can be adjusted to eight different levels,
from 0.54A to 1.8A, by clocking the CHARGE Pin. The
flexible scheme allows the users to design the flash circuit
according to various input voltages. The battery life can be
extended effectively by setting a lower current limit at low
battery.

Fig.16 shows the I ) clock timing protocol. The total Iy
setup time, Tymsu) denotes the time required for the
decoder circuit to receive CHARGE Pin clock inputs and to
set I u. The last low-to-high edge must arrive within 500uS

from the first edge.

t|_|M(H)>5US
tum(L)>5uS

Clock | {,,(H)=min

inputat | First pulse

Charge | width

pin |

} t|_|M(su)=maX.
e ILM s?tup time .
|
}/J:irst Pulse i Subsequent I Switching
‘ ! Pulse | starts
0ousS 36uS 500uS

Fig. 16 I Clock Timing Definition
The first rising edge starts the ILIM counter, and then up to 8

rising edges counted to set the ILIM level. The initial clock
pulse must stay for at least 36uS, the subsequent pulses at
least 5uS and the last low-to-high edge must arrive before
500uS from the first edge. If the high time or low time of
clock pulse is not larger than the minimum value of spec.,
then the clock pulse may be ignored. The Iy setting will
remain effective as long as the CHARGE pin is high. To
reset the ILIM counter, pull the CHARGE pin low before
clocking the new setting. Fig.17 shows the example for

Setting at ILIM4-

Start ILIM counter , Reset ILIM counter

CHARGE - |_| |_| I_I
4 rising edges
- - duma
Isw /
- — Switching
Stops
OuS 36uS 500uS

Fig. 17 Current Limiting Waveforms

Example for setting at I, 4

Transformer Turn Ration

A carefully chosen transformer could result in best
performance of the LD7265A. Also, the turning ratio of the
transformer should be taken into consideration. The
maximum voltage rating of the internal NMOS of the

LD7265A is 45V. Thus, the turn ration is obtained by:

S Vout +Vb1
45-VgaTmAX —VSPIKE

N: turn ration of transformer
Vour: target output voltage
Vp1: the forward voltage of D1.

If Voutmax=320V, Vatmax=6V and Vgpie=0V, the turn
ration N should be higher than 9. Usually, a transformer of
N=10~15 is recommended for most of the applications while
using the LD7265A.

Minimum Primary Inductance
the

acceptable primary inductance, Lp (H), should meet the

To ensure accurate operation for the LD7265A,

following formula:

. (330x107 xVour
0 NxIgMMIN)

ILimving: the selected min primary current limit value
during charging period
Vourt: target output voltage

Ex1: N=15, Vouyr=300V, selected min primary current limit

value during operation, I mminy= lLim1=0.54A

> Lp 212.3pH.

Leadtrend Technology Corporation
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Ex2: N=12, Vouyt=300V, selected min primary current limit
value during operation, I mminy= ILima=1.08A

> Lp>7.7uH

For most applications, it's recommended to choose a
transformer of Lp=6uH~15uH for Vgar in the voltage range
of 1.8V~6V.

Minimum off time of VLX

The acceptable minimum pulse of VLX should be larger
than 500nS during the whole charging cycle. Otherwise, the
FB signal detection scheme of LD7265A can’'t operate
properly and will affect the accuracy of output voltage

detection.

Vix
A
l T>500nS

<

—>
« Time

Fig.18

Transformer Primary Leakage Inductance

The leakage inductance at the primary 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 of lower

leakage inductance.

Transformer Secondary Capacitance

Any capacitance on the secondary will severely affect the
efficiency. The secondary capacitance is multiplied by N2
when reflected to the primary side and cause it larger. This
capacitance forms a resonant circuit with the primary
leakage inductance of the transformer. Therefore, both the
primary leakage inductance and secondary capacitance

should be minimized.

As well, the LD7265A also builds in with over current
protection of LX pin to avoid transformer saturation condition.
If the primary current is over 3A, then the IC will latch off and

stop switching.

Charging Current Drop Compensation

When the users select lower charging current limit values
(lumt or Iume) to charge the output capacitor, the input
charging current will exhibit larger drop phenomena and
cause longer charging time. The LD7265A built a charging
current drop compensation scheme to compensate the drop
phenomena. When the users select the lower charging
current limit values (lmq or Iume), LD7265A will linearly
increase the primary current from 0% to 15%, during the

whole charging cycle. Please refer to Fig.19 and Fig.20.

Tekstop | L

Fig.19 Charging Current with Drop Compensation

Leadtrend Technology Corporation
LD7265A-DS-01 June 2008

www.leadtrend.com.tw




LD7265A

Tek Stop | [ -

Fig.20 Charging Current without Drop Compensation

Maximum ON Time

To prevent some worse cases like insufficient current from a
poor power source (ie., an almost discharged battery), and
may never reach current limit value, the LD7265A employs
maximum on-time function for it. Once upon ON time
exceeds 32uS, the LD7265A will latch off regardless of

current limit detection.

Adjust Output Voltage

A resistor divider can be connected to the central of the dual
diode to eliminate the leakage current after the charging
completes. Fig.21 shows the application circuit of resistor

divider.

D1/ CHBD4004

______ 1
<
120pF R
130K/1%
R2
130K/1%
FB
VDD R3
1K/1%j.
100K
READY

Fig.21

R1+R2

VouTt =1.15x(1+ R3

)

It's not recommended to choose the resistors larger than
1KQ to connect with FB to GND (R3 in Fig. 21), since
larger resistors would combine with parasitic capacitance
and affect the accuracy of Vour detection. As well, the
switching nodes such as LX pin or secondary side of XFMR
should be kept routed away from FB pin in such application

of Fig.20 to obtain accurate Vour detection.

Output Voltage Overcharge Protection

As shown in Fig.1, Fig.2, or Fig.3, the FB pin may fail to
reach 1.15V during the charging cycle, either when the R3 is
short to GND or R1 (or R2) open. It will cause Voyt increase
continuously till over the target value of output voltage.
LD7265A features proprietary detecting scheme to

effeteively avoid this phenomenon.

IGBT Driver

LD7265A separates the source and sink pin of IGBT driver,
that enables the users to easily meet the requirement of any
different IGBT applications. Besides, when VCC is under
2.5V (typ), OUTP and OUTN pin will have no output signal
even TRIGGER pin is toggled high.

Rectifying Diode Selection

Choose a rectifying diode with shorter reverse recovery time
to limit the switching loss and increase the charging
efficiency. And in addition, it would allow sufficient peak

reverse voltage and peak forward current rating.

The peak reverse voltage is about:
Vpk-r= Vout+NxVear+VSpike

The peak forward current is about:

Ipk-sec= Ip / N, Ip: peak primary current (A), N: turn ratio

Interface
CHARGE, READY and TRIGGER can be easily interfaced

to a microprocessor.

The CHARGE pin is the ON/OFF control of charging circuit.

Leadtrend Technology Corporation
LD7265A-DS-01 June 2008
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High=enable, Low =disable

The DONE# pin is an indicator of charging and output
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

Note that the trigger function is only active while the

charging function is disabled.

Layout Consideration
1. The layout of this IC should follow the rule of high

voltage isolation to avoid any breakdown failure of this
IC and circuit board.

2. Keep the bypass capacitor 1uF very close to IC GND.
(<5mm)

3. Refer to Fig.21, there should be no GND plane or GND
path close to nodes of R1, R2 and R3.

4. Keep output voltage feed back network close to IC and
far away from any interference nodes or paths.

5. The LX pin and GND Pin should be with large metal
trace area.

6. The switching nodes, such as LX pin or anode of
rectifying diode should be kept routed away from FB
pin.

7. Please refer to Fig.22 and the EV kit for the PCB layout

example.

vouT OTH—< o VBAT
; - .
FB TRIGGER
DONE# CHARGE
OUTP
VBAT
GND LX T
e T
1uF

Fig.22 Recommended PCB layout
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Reference Design for DSC (IGBT solution)
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100K DONE#
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Fig. 22

&l
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BOM list

REF Value PART NO. Package Vendor
u1 LD7265A DFN-10 Leadtrend
C1
C2 120uF/330V FW Series Radial Rubycon
C3 1uF/X5R/6.3V 0603
C4 221F/X5R/6.3V 1206

C5, C6 33nF/500V 1206

R1, R2 130K/1%/200V 0603
R3 1K/M% 0402
R4 100K/300V 0805
R5 100K 0402
R6 0 0402
R7 30 0402
R8 1M/300V 0805
D1 CHBD4004SPT SOT-23 Chenmko
D2 RGF10M SMA Zowie
Q1 GT5G131 SOP-8 Toshiba
T
T2
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Reference Design for Camera Phone (IGBT solution)
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Fig. 23
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BOM list
REF Value PART NO. Package Vendor

U1 LD7265A DFN-10 Leadtrend
C1
C2 33uF/330V FW Series Radial Rubycon
C3 1uF/X5R/6.3V 0603
Cc4 221 F/X5R/6.3V 1206

C5, C6 33nF/500V 1206

R1, R2 130K/1%/200V 0603
R3 1K/1% 0402
R4 100K/300V 0805
R5 100K 0402
R6 0 0402
R7 68 0402
R8 1M/300V 0805
D1 CHBD4004SPT SOT-23 Chenmko
D2 RGF10M SMA Zowie
Q1 CY25CAH-8F VSONS8 Renesas
T
T2
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Reference Design for Camera Phone (SCR solution)

R8

i

T

LS ERHER
C A
T
SR12
i cs8
—e
” )
R11 Q1
Trigger

D1
& 14
N

r'vcc

C R9
DONE# VBAT
100K
R3 —{ OUTP
D ONE#
ou

Vce

LX

LD7265A

CHARGE|—Aa

TRIGGER
TN GND 1

[

Fig. 24
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BAT + (3.0~5V)
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BOM list

REF Value PART NO. Package Vendor
U1 LD7265A DFN-10 Leadtrend
C1
C2 33uF/330V FW Series Radial Rubycon
C3 1uF/X5R/6.3V 0603
Cc4 10uF/X5R/6.3V 0805
Cc8 33nF/500V 1206

R1, R2 130K/1%/200V 0603
R3 1K/1% 0402
R8 10K 0402
R9 100K 0402
R11 1K 0402
R12 1M/300V 0805
D1 FV02R80 Origin
Q1 S6A37 SOT-23 Toshiba
T
T2

18
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Package Information
W type, DFN-10 (3mm x 3mm)

G E
PIN 1 INDENT ‘ﬂ-—-—-
V. \ T ‘
g $
| - CIF
R B H B3 ——= 1
| LI1_TD
| — — !
\ 1
| A | i I
- M
C
Dimensions in Millimeters Dimensions in Inch
Symbols
MIN MAX MIN MAX
A 2.900 3.100 0.114 0.122
B 2.900 3.100 0.114 0.122
C 0.650 0.850 0.026 0.033
D 0.180 0.300 0.007 0.012
E 1.100 1.690 0.043 0.067
F 0.50 TYP. 0.020 TYP.
G 0.20 REF 0.007 REF
H 2.100 2.650 0.083 0.104
| 0.000 0.050 0.000 0.002
M 0.400 0.650 0.016 0.026

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

I
(°c)

Peak Temp.
300 260 -5/+0°C
20 ~ 40 seconds
— -
260 -
250 |- Ramp up Ramp down
32Csecond max. 62Csecond max.
.
27
200 217°C
60 ~ B0 seconds
50
- Preheat y
60 ~ B0 seconds
00 |-
50 (—
0 | | | | |
00 (sec.)
Average Pre-heat Time Maintained Ramp-down
ltem Peak Temp.
Ramp-up Rate (150 ~ 200°C) Above 217°C Rate
. 3°C 260 +0/-5°C 6°C
Required 60~180 seconds | 60~150 seconds
second max. 20~40 seconds second max.
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