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1 Introduction

The LM3561 is a 2-MHz fixed-frequency current-mode synchronous boost converter. The device is
designed to operate as a single 600-mA constant current driver for high-current white LEDs. The high-side
current source allows for grounded cathode LED operation while the 250-mV regulated headroom voltage
ensures that the LED current is well regulated and efficiency remains high.

The LM3561EVM is designed to fully evaluate the LM3561 Boost Converter + White LED Camera Flash
LED driver. The board comes populated with a single Flash LED (LXCL-EYW4 from Lumileds), and an
indicator LED (LEDI). For each input/output of the LM3561 there is a dedicated header pin for testing
purposes. The LM3561EVM is included with a USB2ANY Module which interfaces the LM3561EVM with
the downloadable Graphical User Interface (LM3561.exe GUI) available at (www.ti.com).

3.3 VIO VIN VSENSE
—E‘I GND |f .I scL GND!% .I SDA
RSDA (4.7k€2)
R TX2 ?
o0 WA —¢ spA  SCL TX2 J stRoee] o
o0 * -
e @ RSCL (4.7kQ2) l " LM3561 X 7‘(RL§5|LED) e
AMNA—— N STROBE LEDI/NTC = GNDl g,
o0 (10pF) 0.10) & » NTC
£
"X — HWEN LeD AN = L
= RHWEN (4.7kQ) — e Ulle
USB2ANY - GND OUT sw LED = GND
—JVV\,——« (Flash LED) HWEN .
o L id
B1 1 | -
(Push-Button) couT L1 CL
1 :ElOuF) (1uH) I (10uF)
—O0 Oo— —
GND
0—@ 0—@ VIN
Figure 1. LM3561 Evaluation Board Schematic
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2 LM3561 Evaluation Board Bill of Materials
Component Symbol Value Manufacturer Part # Size
(0.4 mm x 1.215 mm x 1.615
LM3561 LED Driver Tl LM3561 mm)
1 pH, lpc wax = 2.15A,
L1 R, =80mQ TOKO MDT2012-CR1RON (2 mm x 1.25 mm x 0.9 mm)
CIN 10 pF, 6.3V TDK C1005X5R0J106M 0402 (Imm x 0.5 mm x 0.5 mm)
CouT 10 pF, 6.3V TDK C1005X5R0J106M 0402
0603 (1.6 mm x 0.8 mm x 0.8
CL 10 pF, 6.3V TDK C1608X5R1A106M mm)
RHWEN 4.7 kQ Vishay-Dale CRCW04024K70JNED 0603
RSDA 4.7 kQ Vishay-Dale CRCW04024K70JNED 0603
RSCL 4.7 kQ Vishay-Dale CRCW04024K70JNED 0603
RS 0.1Q Panasonic ERJ-LO3KF10CV 0603
LED Flash LED Lumileds LXCL-EYW4
LEDI Red Indicator LED Lite-On LTST-C170KRKT

3 LM3561 Evaluation Board Layout

Figure 2, Figure 3, Figure 4, and Figure 5 show the board layout for the LM3561 Evaluation Board. This
represents an ultra compact design which can deliver a 600 mA flash LED current with VIN down to 2.7V.
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4 LM3561EVM Set-Up
To operate the LM3561EVM the following steps must be taken:

1.

Download the LM3561 Graphical User Interface (GUI) from www.ti.com. The downloaded .zip folder
consists of 2 files: the LM3561.exe and the USB2ANY.dIl. The .zip file must be copied and the files
extracted to a folder on a PC. Both files must reside in the same folder.

Ensure there is a jumper connected from VIO to VIN or from VIO to 3.3V. This is the jumper at the top
left of the board. This will connect the 12C pull-ups, the HWEN pull-up, and the STROBE button (B1) to
a logic voltage.

Connect a (2.7V to 5.5V) power supply across the red and black banana plugs. Red (+) and Black
(GND).

Connect the USB2ANY, USB Interface module with the supplied 10-pin cable to the LM3561
evaluation board.

Connect the USB2ANY, USB Interface module to the PC with the LM3561.exe installed.
Launch the LM3561.exe

5 LM3561.exe Graphical User Interface (GUI) Instructions

The GUI for the LM3561 is designed to fully demonstrate all the features of the LM3561 Flash LED Driver.
The GUI provides the interface between the PC and the Texas Instruments USB2ANY, USB Interface
Module. A picture of the interface program (LM3561.exe) is shown in Figure 6. The GUI is broken up into
different sections that correspond to the available registers within the LM3561. Operation of the GUI is
fairly basic. When any button is pushed/un-pushed or pull-down menu is selected, the appropriate 12C
command will be automatically written to the LM3561. The following section lists the register descriptions
for the LM3561.
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6 LM3561 GUI
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Figure 6. LM3561.exe GUI
7 LM3561 Register Descriptions
Table 1. Enable Register Bit Settings
Bits[7:3] Bit 2 Bits [1:0]
Not Used (Strobe Level or Edge, STR bit) Enable Bits
N/A 0 = STROBE Input set for Level. Flash current turns on when | Enable Bits
STROBE input is high and turns off when STROBE either goes | 00 = Shutdown (default)
low or the Timeout Duration expires (default) 01 = Indicator Mode
: 10 = Torch Mode
1 = STROBE Input set for edge triggered. Flash current turns on _ . .
when STROBE sees a rising edge. Flash pulse turns off when 11 = Flash Mode (bits reset at timeout)
timeout duration expires
Table 2. Indicator Brightness Register Bit Settings
Bits [7:3] Bits [2:0]
Not Used Indicate Current Settings
N/A 000 = 2.25 mA (default)
001 =4.5mA
010 = 6.75 mA
011 =9 mA
100 = 11.25 mA
101 =13.5 mA
110 = 15.75 mA
111 =18 mA
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Table 3. GPIO Register Bit Settings

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Not Used TX2/GPIO2/INT | TX2/GPIO2 data | TX2/GPIO2 data TX2/GP102 TX1/GPIO1 data | TX1/GPIO1 data TX1/GPIO1
Interrupt Output direction Control direction Control
N/A 0 = INT mode is | This bit is the 0 =TX2/GPIO2 |0 =TX2/GPIO2 | This bit is the 0 =TX1/GPIO1 |0 =TX1/GPIO1
disabled read or write is a GPIO Input | is a flash read or write is a GPIO input | is configured as
(default) data for (default) interrupt input data for (default) flash interrupt
1 =When TX2/GPIO2 in 1=TX2/GPIO2 | (default) TX1/GPIO1 in 1=TX1/GPIO1 |input(default)
TX2/GPIO2 is GPIO mode is a GPIO 1=TX2/GPIO2 | GPIO mode is a GPIO output | 1 = TX1/GPIO1
configured as a | (default is 0) Output is configured as | (default is 0) is configured as
GPIO output a GPIO a GPIO
TX2/GPIO2/INT
is set for INT
mode and will
pull low when
either the LED
Thermal Fault
Flag is set or the
VIN Monitor Flag
is set
Table 4. VIN Monitor Register Bit Settings
Bits [7:3] Bits [2:1] Bit 0
Not Used VIN Monitor Threshold Settings VIN Monitor Enable
N/A 00 = 2.9V threshold (V) falling) Default 0 = VIN Monitor Comparator is disabled (default)
01=3.0V threshold (Vy falling) 1 = VIN Monitor Comparator is enabled.
10 = 3.1V threshold (V y falling)
11 = 3.2V threshold (V/y falling)
Table 5. GPIO Register Bit Settings
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Not Used TX2/GPIO2/IN | TX2/GPIO2 TX2/GPIO2 TX2/GPIO2 TX1/GPIO1 TX1/GPIO1 TX1/GPIO1
T Interrupt data data direction Control data data direction Control
Output
N/A 0 =INT mode |Thisbitisthe |0= 0= This bitisthe |0 = 0=
is disabled read or write | TX2/GPIO2 is | TX2/GPIO2 is |read or write | TX1/GPIO1is | TX1/GPIO1 is
(default) data for a GPIO Input | a flash data for a GPIO input | configured as
1 =When TX2/GPIO2 in | (default) interrupt input | TX1/GPIO1 in | (default) flash interrupt
TX2/GPIO2 is | GPIO mode 1= (default) GPIO mode 1= input(default)
configured as | (defaultis 0) | TX2/GPIO2is |1= (defaultis 0) | TX1/GPIO1lis |1=
a GPIO output a GPIO TX2/GPIO2 is a GPIO output | TX1/GPIO1 is
TX2/GPIO2/IN Output configured as configured as
T is set for INT a GPIO a GPIO
mode and will
pull low when
either the LED
Thermal Fault
Flag is set or
the VIN
Monitor Flag is
set
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Table 6. Flash Brightness Register Bit Settings

Bits [7:4]
Not Used

Bits [3:0]

Flash Current Settings

N/A

0000 = 36 mA
0001 = 73.6 mA
0010 =111.2 mA
0011 = 148.8 mA
0100 = 186.4 mA
0101 = 224 mA
0110 = 261.6 mA
0111 =299.2 mA
1000 = 336.8 mA
1001 = 374.4 mA
1010 =412 mA
1011 = 449.6 mA
1100 = 487.2 mA

1101 = 524.8 mA (default)

1110 = 562.4 mA
1111 = 600 mA

Table 7. Flash Timeout Duration Register Bit Settings

Bit [7:6]
Not Used

Bit 5
Current Limit Select

Bits [4:0]
Flash Timeout Duration Settings

N/A

0

Peak  Current  Limit

1 = 1.5A Peak Current Limit (default)

00000 = 32 ms timeout

00001 = 64 ms timeout

00010 = 96 ms timeout

00011 = 128 ms timeout
00100 = 160 ms timeout
00101 = 192 ms timeout
00110 = 224 ms timeout
00111 = 256 ms timeout
01000 = 288 ms timeout
01001 = 320 ms timeout
01010 = 352 ms timeout
01011 = 384 ms timeout
01100 = 416 ms timeout
01101 = 448 ms timeout
01110 = 480 ms timeout

01111 = 512 ms timeout (default)

10000 = 544 ms timeout
10001 = 576 ms timeout
10010 = 608 ms timeout
10011 = 640 ms timeout
10100 = 672 ms timeout
10101 = 704 ms timeout
10110 = 736 ms timeout
10111 = 768 ms timeout
11000 = 800 ms timeout
11001 = 832 ms timeout
11010 = 864 ms timeout
11011 = 896 ms timeout
11100 = 928 ms timeout
11101 = 960 ms timeout
11110 = 992 ms timeout
11111 = 1024 ms timeout
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Table 8. Flags Register Bit Settings

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
VIN Monitor Flag Not Used LED Thermal TX2 Interrupt TX1 Interrupt Led Fault Thermal Flash Timeout
Fault (LEDF) Shutdown (TO)
(NTC) (TSD)
0 = No Fault at N/A 0 =LEDI/NTC 0=TX2 has not 0=TX1/TORCH |0 = Proper LED |0 = Die 0 = Flash
VIN (default) pin is above changed state has not changed | Operation Temperature timeout did not
1 =Input Virip (default) (default) state (default) (default) below Thermal expire (default)
Voltage Monitor 1=LEDI/NTC 1=TX2 has 1=TX1L/TORCH |1 =LED Failed Shutdown Limit | 1 = Flash
is enabled and has fallen below | changed state pin has changed | (Open or Short) | (default) timeout Expired
VIN has fallen V1rip(NTC mode | (TX2 mode only) | state (TX1 mode 1 = Die
below (Vin_ 1) only) only) Temperature
has crossed the
Thermal
Shutdown
Threshold of
+150°C
Table 9. Configuration Register 1 Bit Settings
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Hardware Torch TX2 Polarity TX1 Polarity NTC Mode STROBE STROBE Input Not Used Not Used
Mode Enable Enable Polarity Enable
0 =TXL/TORCH | 0 =TX2 is set 0 =TX1is set 0 =LEDI/NTCis | 0= STROBE set | 0 = STROBE N/A N/A
is a TX1 flash for active low for active low a Indicator for active low Input Disabled
interrupt input polarity polarity Current Source | polarity (default)
(default) 1=TX2is set 1=TX1is set Output (default) | 1 = STROBE set | 1 = STROBE
1 =TX1/TORCH | for active high for active high 1=LEDI/NTC is | for active high Input Enabled
pinis a polarity (default) | polarity (default) | a Comparator polarity (default)
hardware Input for LED
TORCH enable. Temperature
This bit is reset Sensing
to O after a flash
event.
Table 10. Configuration Register 2 Bit Settings
Bits [7:4] Bit 3 Bit 2 Bit 1 Bit 0
Not Used V|n Monitor Shutdown AET mode NTC Shutdown TX2 Shutdown
N/A 0 = If IN drops below V|y_t4 | 0 = Normal operation for 0 = LEDI/NTC pin going below 0 = TX2 interrupt event
and the VIN Monitor feature | TX1/TORCH high before Vrgrip forces the LEDs into Torch forces the flash LED into
is enabled, the LEDs are STROBE (TX1 mode only) mode (NTC mode only) default Torch mode (TX2 mode only)
forced into Torch mode default 1 = LEDI/NTC pin going below default
(default) 1 = Alternate External Torch V1grip forces the LEDs into 1 = TX2 interrupt event
1 =If IN drops below Vi\_ 14 | Mode. TX1/TORCH high before shutdown (NTC mode only) forces the flash LED into
and the VIN Monitor feature | STROBE forces Torch mode with shutdown (TX2 mode only)
is enabled, the LEDs turn no timeout (TX1 mode only)
off
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!
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