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Single or multi cell LED driver solution

Description

The ZXSC380 is a highly integrated single or
multi cell LED driver for applications where
step-up voltage conversion from a very low
input voltage is required. These applications
mainly operate from 1.5V or 1.2V cells. The IC
generates constant current pulses that are
ideal for driving single or multiple LEDs over
a wide range of operating voltages. The
ZXSC380 provides a simple to use, low cost,
space saving and easy to layout solutions.

The ZXSC380 uses a PFM control technique to
drive an internal switching transistor which
has a low saturation resistance. This ensures
high efficiency, even for input voltages a
as 1V.
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Absolute maximum ratings

Supply voltage (V¢c)
Output voltage (VgoyT)
Supply current
Output switch current

Power dissipation SOT23-3

Power dissipation die

Operating temperature range
Storage temperature range

Electrical characteristics

Measured at Ty, = 25°C, L = 100pH and Ve = 1.5V unless

-0.6V to 10V
-0.6V to 20V
20mA

200mA

450mW

W

0°C to +85°C
-565°C to +150°C

pecified.

ZXSC380

O

=S

Parameter Conditions Limi its
in. T

Supply voltage operating range \
Minimum supply start-up voltage \%
Switch current mA
Switch saturation voltage 3 0.5 V
Mean LED current mA
Efficiency 75 %
Operating frequency 160 kHz
Discharge pulse width 1.4 2.2 3.0 WS
1 Supply voltage, generally Alkaline, NiMH or NiCd single cell

Switch output external inductor/LED
3 Ground
Ordering information
Device Package Part Mark
ZXSC380FH S0T23 380
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Typical characteristics

ZXSC380

LED Current vs Supply Voltage for L = 100uH Ivce vs Supply Voltage for L = 100uH
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Typical characteristics

ZXSC380

LED Current ILed (mA)
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LED Current vs Supply Voltage
for L =22, 47, 68 & 100uH
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ZXSC380

Device description

The ZXSC380 is non-synchronous PFM, DC-DC controller IC which, with a high performance
internal transistor, for a high efficiency boost converter for use in single cell applicatio ck
diagram is shown in Figure 1.
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Application notes

Typical application circuit

Figure 2 shows a typical boost circuit for 18mA LED current from a single cell 1.5V s@ip e
inductor value is 100p.H. The operating frequency is typically 160kHz typical for 1.5V s@p
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Figure 2
The LED current can be set by the

Inductor selection and current set

e whi igure 4 shows the switching
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Figure 3 The LED current vs the supply voltage for various inductor values
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Frequency vs Supply Voltage
for L= 22, 47, 68 & 100uH
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Figure 4 Switching frequency vs the supply v
Bootstrap operation

The ZXSC380 can be operated in bootstrap m
typical after the initial successful start up. The

down to 0.7V
ows further cell

energy to be extracted beyond typical ge ©f approx. 0.9. This
prolongs the battery use time. (Note; protections and may
switch the supply off.) The schotk i > ry low forward voltage,
e.g. of such part is Zetex ZHCS400 BAT54C (dual schotkky diode with

common Cathode). The star voltage ig’0.9V typi i bOotstrap, however, due to the
additional schotkky, D1, beifig in thepath of the supplygto the Vce pin, the start up voltage can be

1.1V typical for the%}nﬁg ration.
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Figure 5 ZXSC380 in bootstrap mode
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Package outline - SOT23
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Dim. Millimeters im. Inches
Min. Max. Mi . in. ax. Min. Max.
A - 1.12 oM 0.075 NOM
A1 0.01 0.10 E 2.1 2.64 0.083 0.104
1.20 1.40 0.047 0.055

0.25 0.60 0.0098 | 0.0236
0.45 0.62 0.018 0.024
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Definitions
Product change
Zetex Semiconductors reserves the right to alter, without notice, specifications, design, price or conditions of supply of any product or
service. Customers are solely responsible for obtaining the latest relevant information before placing orders.
Applications disclaimer
The circuits in this design/application note are offered as design ideas. It is the responsibility of the user to ensure that t
the user’s application and meets with the user’s requirements. No representation or warranty is given and no liabi
assumed by Zetex with respect to the accuracy or use of such information, or infringement of patents or other intg
arising from such use or otherwise. Zetex does not assume any legal responsibility or will not be held legally I
tort (including negligence), breach of statutory duty, restriction or otherwise) for any damages, loss of p
opportunity or consequential loss in the use of these circuit applications, under any circumstances.
Life support
Zetex products are specifically not authorized for use as critical components in life support devices o
approval of the Chief Executive Officer of Zetex Semiconductors plc. As used herein:
A. Life support devices or systems are devices or systems which:

1. are intended to implant into the body

or
2. support or sustain life and whose failure to perform when properly used in acco

Reproduction
The product specifications contained in this publication are issued to provide
company in writing) may not be used, applied or reproduced for any
representation relating to the products or services concerned.
Terms and Conditions

All products are sold subjects to Zetex’ terms and conditions of sa
when the terms of the contract shall prevail) according to re
For the latest information on technology, delivery terms and cond
Quality of product

Zetex is an 1ISO 9001 and TS16949 certified semicog
To ensure quality of service and products we st
regionally authorized distributors. For a complete
Zetex Semiconductors does not warrant or a
ESD (Electrostatic discharge)
Semiconductor devices are susceptibl
The possible damage to devices
of damage can vary from im
Devices suspected of being
Green compliance
Zetex Semiconductors i
regulatory requirel

ex Semiconductors or one of our
w.zetex.com/salesnetwork

hould be taken when handling and transporting devices.
d transporting, and the nature of the device. The extent

ects of its operations which includes meeting or exceeding
es. Numerous successful programs have been implemented to

ill be discontinued and last time buy period and delivery is in effect
illin production to support existing designs and production
duction has been discontinued

is tefm denotes a very early datasheet version and contains highly provisional information, which
ay change in any manner without notice.

is term denotes a pre-release datasheet. It provides a clear indication of anticipated performance.
owever, changes to the test conditions and specifications may occur, at any time and without notice.

“Issue” This term denotes an issued datasheet containing finalized specifications. However, changes to
specifications may occur, at any time and without notice.

"

' Provisional ver;

Zetex sales offices

Europe Americas Asia Pacific Corporate Headquarters

Zetex GmbH Zetex Inc Zetex (Asia Ltd) Zetex Semiconductors plc

Kustermann-park 700 Veterans Memorial Highway 3701-04 Metroplaza Tower 1 Zetex Technology Park, Chadderton
Balanstrale 59 Hauppauge, NY 11788 Hing Fong Road, Kwai Fong ~ Oldham, OL9 9LL

D-81541 Miinchen USA Hong Kong United Kingdom

Germany

Telefon: (49) 89 45 49 49 0 Telephone: (1) 631 360 2222 Telephone: (852) 26100 611 Telephone: (44) 161 622 4444

Fax: (49) 89 45 49 49 49 Fax: (1) 631 360 8222 Fax: (852) 24250 494 Fax: (44) 161 622 4446
europe.sales@zetex.com usa.sales@zetex.com asia.sales@zetex.com hg@zetex.com
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I N €C O RP ORATED

IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRES,
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IME.
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INT
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

DR, IMPLIED, WITH
RANTIES OF
PROPERTY

2. The Information contained herein is for informational purpose only and is provided only to illustrat
described herein and application examples. Diodes does not assume any liability arising out of the applicati
product described herein. This document is intended for skilled and technically trained engineering custome

document or any
design with Diodes’

(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Die
(c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal al
functional-safety related standards, and (d) ensuring they design with appropriate safeguar

iatéd with such
| damages and

ents and pending patent
al or foreign trademarks

5 Diodes products are Conditions of Sale
(https://www.diodes.com/about/company/terms-and-condition T cable terms. This document does not
alter or expand the applicable warranties provided & . Di afra liability whatsoever in respect of any

regulations, or for any unintended or un
penalties arising in connection therewith and hold Diodes and its representatives and agents harmless

ctly or indirectly, any claim relating to any noncompliance with

tion. Notwithstanding the foregoing, Diodes reserves the right to make
ges without further notice to this document and any product described
herein. This document multiple languages for reference. Only the English version of this document

is the final an

www.diodes.com
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