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TPS65552A powers portable photoflash

Upper-end equipment for film-based or digital photography
requires Xenon flash tubes to photograph in low-light con-
ditions. Xenon flash tubes provide a burst of high-intensity
light that is essential for photography of objects at a distance,
moving at high speeds, or in low-light conditions. The light
spectrum generated by a Xenon gas-discharge tube closely
replicates that of the sun, providing very accurate color
reproduction.

Xenon flash tubes require a high voltage across their
electrodes to flash once a trigger signal is applied. This
voltage is typically around 300 V. All of the energy needed
to flash the lamp is stored in a bulk capacitor called a
photoflash capacitor. Once the lamp is triggered, all of the
energy stored in the photoflash capacitor is discharged
through the flash tube to produce light. The stored energy
in the photoflash capacitor is provided by a specialized
boost converter that charges the photoflash capacitor up
to 300 V from a much lower battery-input voltage. In the
past, this converter was built of bulky discrete components
that were difficult to incorporate into the space available
in small devices such as cameras.

The Texas Instruments (TI) TPS65552A greatly simpli-
fies and reduces the size of the photoflash charger circuit.
Figure 1 shows a photoflash capacitor charger based on

this device. The TPS65552A provides all the necessary
charging controls, output feedback, charge completion 
status, insulated gate bipolar transistor (IGBT) driver, and
circuit protections necessary to implement a small, efficient
photoflash charger.

The TPS65552A is based on a flyback topology. The out-
put voltage is sensed during the off period of the internal
switch, at which time the output voltage is reflected back
to the input through the transformer. This eliminates the
need for a bulky, high-voltage feedback network on the
output and also provides electrical isolation from the input
to the output. Once the output voltage reaches its target
value, the TPS65552A automatically stops charging and an
open-collector output goes low, thus signaling a “ready to
flash” condition. This output can drive a status-indicating
LED or an input to a microcontroller.

The I_PEAK pin of the TPS65552A controls the peak 
current that flows through the primary of the flyback trans-
former, T1, during each switch cycle. To adjust the capaci-
tor charging time, the primary current can be dynamically
adjusted from 0.9 to 1.8 A by changing the voltage applied
to the I_PEAK pin. This feature allows a microcontroller
to dynamically control the current draw of the charger for
power management. For example, in a digital still camera,

Texas Instruments IncorporatedPower Management

By Scot Lester (Email: scotlester@ti.com)
Portable Power DC/DC Applications

1

VBATT
1.8 to 12 V

Charge
Flash

5.0 V

U1

3
5
8
4

2
10

11

6
7
9

VBATT

XFULL

SW
NC

GND

GIBGT

TPS65552ADGQ

295-V Flash Voltage

Charge
Complete

To Trigger CircuitVCC
I_PEAK

D1

C1

T1
1:10.2

CHG
FON

+

120 µF

PowerPAD™

Figure 1. TPS65552A photoflash capacitor charger
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a microcontroller can reduce the charger current when a
high-current zoom motor is operating, so that both the zoom
motor and charger can function at the same time without
exceeding the maximum current capability of the camera’s
battery (see Figure 2). This feature can also be used to
extend battery run time. Reducing the peak currents during
charging reduces the average current consumption so that
a weak battery can still charge the photoflash capacitor.

Historically, the flash has been triggered with a push-
button switch or a silicon-controlled rectifier (SCR).
However, newer flash modes such as red-eye reduction use
multiple bursts of the Xenon lamp. The lamp is triggered
for a short flash that does not fully discharge the photoflash
capacitor. Then, after a short delay, the lamp is retriggered
for the main flash. The push button and SCR cannot reli-
ably start and stop the lamp midflash. The IGBT is capable
of handling the currents, which are typically 150 A during
a flash. However, like a MOSFET, the IGBT gate requires a
large current pulse to quickly turn on; so a high-current
driver is required.

The TPS65552A has an integrated high-current buffer
to drive the IGBT gate used in the trigger circuit. The
IGBT can be driven on and off during flashes to support
flash modes such as red-eye reduction or evaluated
through the lens (E-TTL).
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DEVICE DESIGNATOR DESCRIPTION MANUFACTURER
330 FW 120A C1 Capacitor, aluminum, 120 µF, 330 VDC, ±20% Rubycon
C3216X7R2J223KT C2 Capacitor, ceramic, 0.022 µF, 630 V, X7R, 10% TDK
ES1G D1 Diode, rectifier, 1 A, 400 V Diodes Inc.
36FT050 FL1 Flash tube, 400 V max Xicon
SSM25G45EM Q1 Transistor, N-channel IGBT, 450 V, 150 A Silicon Standard
CTX16-17360 T1 Transformer, flyback, 1:10.2 Coiltronics
422-2304 T2 Transformer, trigger Xicon
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Figure 2. Complete photoflash module with power and flash management

Table 1. Typical parts list for circuit in Figure 2
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accompanied by all associated warranties, conditions, limitations,
and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. TI is not responsible or
liable for such altered documentation. 

Resale of TI products or services with statements different from or
beyond the parameters stated by TI for that product or service
voids all express and any implied warranties for the associated TI
product or service and is an unfair and deceptive business
practice. TI is not responsible or liable for any such statements. 

Following are URLs where you can obtain information on other
Texas Instruments products and application solutions: 

TI Worldwide Technical Support
Internet
TI Semiconductor Product Information Center Home Page
support.ti.com
TI Semiconductor KnowledgeBase Home Page
support.ti.com/sc/knowledgebase

Product Information Centers
Americas
Phone +1(972) 644-5580 Fax +1(972) 927-6377
Internet/Email support.ti.com/sc/pic/americas.htm

Europe, Middle East, and Africa
Phone

Belgium (English) +32 (0) 27 45 54 32 Netherlands (English) +31 (0) 546 87 95 45
Finland (English) +358 (0) 9 25173948 Russia +7 (4) 95 98 10 701
France +33 (0) 1 30 70 11 64 Spain +34 902 35 40 28
Germany +49 (0) 8161 80 33 11 Sweden (English) +46 (0) 8587 555 22
Israel (English) 180 949 0107 United Kingdom +44 (0) 1604 66 33 99
Italy 800 79 11 37

Fax +(49) (0) 8161 80 2045
Internet support.ti.com/sc/pic/euro.htm

Japan
Fax

International +81-3-3344-5317 Domestic 0120-81-0036
Internet/Email

International support.ti.com/sc/pic/japan.htm
Domestic www.tij.co.jp/pic

Asia
Phone

International +886-2-23786800
Domestic Toll-Free Number Toll-Free Number

Australia 1-800-999-084 Malaysia 1-800-80-3973
China 800-820-8682 New Zealand 0800-446-934
Hong Kong 800-96-5941 Philippines 1-800-765-7404
India +91-80-41381665 (Toll) Singapore 800-886-1028
Indonesia 001-803-8861-1006 Taiwan 0800-006800
Korea 080-551-2804 Thailand 001-800-886-0010

Fax +886-2-2378-6808 Email tiasia@ti.com
Internet support.ti.com/sc/pic/asia.htm ti-china@ti.com

C062706
Safe Harbor Statement: This publication may contain forward-
looking statements that involve a number of risks and
uncertainties. These “forward-looking statements” are intended
to qualify for the safe harbor from liability established by the
Private Securities Litigation Reform Act of 1995. These forward-
looking statements generally can be identified by phrases such
as TI or its management “believes,” “expects,” “anticipates,”
“foresees,” “forecasts,” “estimates” or other words or phrases
of similar import. Similarly, such statements herein that describe
the company's products, business strategy, outlook, objectives,
plans, intentions or goals also are forward-looking statements.
All such forward-looking statements are subject to certain risks
and uncertainties that could cause actual results to differ
materially from those in forward-looking statements. Please
refer to TI's most recent Form 10-K for more information on the
risks and uncertainties that could materially affect future results
of operations. We disclaim any intention or obligation to update
any forward-looking statements as a result of developments
occurring after the date of this publication.
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